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AnHoTtanmus. [IoIIMHHOCTD BIHA IBJISIETCS BAKHLIM [I0Ka3aTeJleM ero KauecTBa, BBIIOIHAIOINM COLUAIbHYI0 U TOProBo-3KOHO-
MUYecKyIo GYHKIIY, pealu3yolIye B3auMOCBs3b MeXX Iy IPOU3BOAUTENEM U ToTpebuTesIeM. BuHA ¢ reorpagudeckuM CTaTycoM
BOCTpebOBaHLI Ha PhIHKE BUHA, YTO 06YCJIOBIMBAET IOBLILIEHHLIM NHTepeC K HUM HeJJo6pOCOBECTHBIX IIpon3BoauTeeil. [lpea-
CTaBJIEHUS O Teppyape OIMMPAIOTCS Ha 3aBUCHMOCTH XMMHYECKOIO COCTaBa KaTHOHOB M aHWOHOB BHH, UX (GU3MKO-XUMHIIECKUX
CBOJCTB OT YCJIOBUM OKpy’Kakomleil cpezbl. [[oKa3aHO, UTO MEXaHWU3M IIOATBEPXKIEHUS Ieorpaduueckoro MPOUCXOKAEHUS BIH
MO>XHO 6a3MpOBaTh Ha M3YYeHNH VX IT0JIN3JIeMEHTHOTO COCTaBa, B YaCTHOCTH KAaTHOHOB, C IPUMeHeHIeM COBpeMeHHBIX METOOB
06paboTkY JaHHBIX. Llesb paboThl - CHCTeMaTH3alus JAHHDIX [10 KATUOHHO-aHUMOHHOMY COCTaBY BHH PasJIMYHBIX PerHOHOB. Hc-
CJIeZI0BaHUS IIPOBOAWIIN Ha 06pasliaX BHH, BLIPAOOTAaHHBIX U3 6esIbIX ¥ KPAaCHLIX COPTOB BHHOIPaZa IPOU3BOAUTENSIME Pa3sHBIX
BUHOJeJILYECKUX CTpaH. B BUHAX ompelesaayd MacCOBYIO KOHIIEHTPAINIO XJIOPUIOB MOTeHINOMETPUIECKIM METOZOM; KaJIud,
KaUIbLIWs,, HATPHs, MarHUs - METOZOM aTOMHO-abCOPOIIMOHHOM CIIEKTPOMETPHY, @ TakKe METOJOM KaIlMJIISPHOTO 3JIeKTPO-
dopesa. Beero B paboTe 6LL10 UCII0IB30BaHO Hostee 3000 06pa3LoB BUHOMIPOAYKINY [IPOU3BOACTBA 15 BUHOLEILYECKUX Peru-
OHOB. YCTaHOBJIEH JI0JIEBOY BKJIAJ, KOMIIOHEHTOB KaTHOHHOI'O COCTaBa BUH PasHLIX CTPaH. PacCYMTaHO COOTHOIIEHVE MacCOBOM
KOHIIeHTpALMY HATPUs U XJIOPUIOB, YCTAHOBJIEHD! IUATIA30HLI €r0 BAPLUPOBAHUS IJIst 15 BUHOAEILYECKUX CTPAH U PErMOHOB.
IIpoBesieHHbIe UCCIIE[OBAHNS O3BOIMIN 060CHOBATD MOJIM3JIeMEHTHBIN COCTAB BUH, KOTOPBI XapakTepu3yeT reorpadgdeckuit
cTaTyc npozaykuuy. VccienoBanus 6yayT IpoAOJIKeHDI B HANIPaBIeHUH NOMOJHEHNS Habopa MoKasaTeseil ¥ UX COOTHOLIEHU,
pacIpeHNH NHCTPYMEeHTAIbHON aHATUTHIeCKON 6ashl.
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Abstract. Authenticity of wine is an important indicator of its quality, performing social, commercial and economic functions,
which relates producers and consumers. Wines with geographical indication proved the relevance on wine market, being in demand
by unscrupulous producers. The ideas about terroir are based on the dependence of chemical composition of cations and anions of
wines, their physicochemical properties and environmental conditions. It is shown that the mechanism for confirming geographical
origin of wines can be based on the study of their poly-elemental composition, in particular, cations, using modern data processing
methods. The purpose of the work was to systematize data on cationic-anionic composition of wines from different regions. The
studies were carried out on wine samples prepared from white and red grape varieties by producers from different winemaking
countries. Mass concentration of chlorides in wines was determined by the potentiometric method; potassium, calcium, sodium,
magnesium - by the method of atomic absorption spectrometry, as well as by the method of capillary electrophoresis. In total, more
than 3000 samples of wine products from 15 winemaking regions were used in the work. Share contribution of the components of
cationic composition of wines from different countries was established. The ratio of mass concentrations of sodium and chlorides
was calculated. The ranges of its variation for 15 winemaking countries and regions were determined. The conducted research
allowed substantiating poly-elemental composition of wines, characterized by geographical indication of the product. The research
will be continued in the direction of supplementing the set of indicators and their ratios, expanding the instrumental analytical base.

Key words: authentic wines; authenticity; cationic-anionic composition of wine; potassium; calcium; sodium;
magnesium; chlorides.
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BBeaenne OAHHM M3 OCHOBHBIX COLJMAABHBIX H TOPrOBO-9KOHOMH-
lapaHTHpOBaHHAs IIOAAMHHOCTb BHMHA SBASETCA YeCKHX AacCIeKTOB (YHKIMOHHPOBAHHSA B3aHMOCBA3CH
«IIPOU3BOAHTEAD — NMOTPEOUTEAD» B COBPEMEHHOM 00-
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IIMH ¢ BUHOM ACAQET aKTYaAbHBIM COBEpIICHCTBOBAHHE
CHCTEMbI ayTEHTHQHKAIIMK BHHA AAS MHPOBOH BHHHOH
HHAYCTpHH [2]. BuHa ¢ reorpadgudeckuM cTaTycoM Boc-
TPeGOBaHbI HA PbIHKE BHHA, YTO ACAAET UX YS3BHMBIMU
AASL Pa3AMYHBIX MOAMQHKAIIMH HX COCTaBa HEAOOPOCO-
BECTHBIMU IIPOU3BOAUTEASIMH.

BuHorpapapckas KOHIENIMS Teppyapa TAACHT, 4TO
YHHKaABHbIE CBOMCTBA BHHA CTPOTO CBSI3aHBI C YCAOBH-
SMH OKpY)XalolleH CPeAbl, B KOTOPBIX BBIPAIHBACTCS
BHHOTpaA. F3yueHre B3aMOCBA3H MEXAY IPHPOAHBIMU
YCAOBHSIMH BBIPAIMBAHHS BUHOTPAAQ, KOAMYECTBEHHBI-
MH M Ka4eCTBEHHBIMH XapaKTEPUCTHKAMH YPOXas IO-
3BOAMAH HayYHO 06OCHOBAHHO IIOAXOAHTb K BbIOODY TEp-
PUTOPHUU AASI IOCAAKH BUHOTPaAHHKA [3]. BAnsHue THIa
II0YBbI OTpaXkaeTcs Ha KoHLeHTpauuu annoHos (F-, Cl,
NO,, NO;, PO/, SO), KaTHOHOB KaAHMs, KaAbIIHS,
MarHus U HaTPHUS, COACPKAIUXCA B BHHE, a TAKOKe 3Ha-
geHnsax pH u saexrponpoBopHocTH [4-6]. DaeMeHTHOE
NpoQUAMPOBaHHUE IPEACTABASIET COOOH HamboAee IOA-
XOAAILMIT CII0CO6 CBA3ATh BUHO C PETHOHOM, IIOCKOABKY
COAEpI)KaHHE SAEMEHTOB, COOTBETCTBYIOIEE IIOYBE, OT-
pa)kaeTcs HEMOCPEACTBEHHO B COCTaBe BHHa [7, 8].

AAS XapaKTePUCTHKY BHH CACAYET IIPUMEHSATh COYe-
TaHHE aHAAUTHYECKOTO aHAAH3a KOMIIOHEHTOB ¥ MHOTO-
MEpHbIX METOAOB AaHHBIX [5] (puc. 1).

ITpu ycTaHOBACHHH MapKepoB, OT-
BEYAIOI[UX TPeOOBAHMAM KadecTBa H
pErHOHAaABHOH BBIAQYM BHH, IIpHMe-
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H PacTEHHS B LI€AOM, BHHOACABYECKUMH IIPHEMaMH, a
TAKOKe 3arpsIBHEHHEM BO3AYXa, BOABI M [IO4BBI (Taba. 1).
AMCKPHMHMHAHTHBIM aHAAH30M YCTAaHOBACHO HaAMYHE B
II0YBAX PaCIPOCTPAHEHHBIX BUAOB METAAAOB [4].

YCcTaHOBUTD pasAHMdYMe BHH IIO TreorpaguyeckoMy
IIPOHCXOXACHHIO BO3MOXKHO C IPIMEHEHHEM Pa3AHYHbIX
IIEPEAOBBIX AHAAMTHYECKHX METOAOB: MATPHIIA IIOTAO-
IEHHUA-POINYCKAaHUA U BO30YXXACHUSA (PAYOpECIICHIIHH
(A-TEEM) [2], MHOromepHast (AyopecljeHTHas CIIeK-
Tpockonus [12], Macc-CIeKTpOMeTpHst C MHAYKTHBHO
cBsasaHHOM maasmoit (ICP-MS) [2], onTHKO-3MHCCHOH-
Has CIEKTPOMETPHSA C UHAYKTHBHO CBSI3aHHOH IAa3MOH
ICPE-9820 [13].

IToayyeHHBIE OOABLIME MACCHBBI AQHHBIX HYXAa-
I0TCSL B 06pabOTKE XEMOMETPHIECKHIMH METOAAMH, KO-
TOpble AQIOT BO3MOXKHOCTb 3(PEKTHBHO OIPEACAATH
€CTECTBEHHO CYILECTBYIOLIME TPYIIbI H acCOLiMALMH,
00beKTHBHO AP epeHIIHPOBATD HCCACAYEMbIE 0OPA3LIbI
(4, 12, 14-16]. AuHeHHbIH AMCKPHMHHAHTHBIH aHAAH3
MacCHBa AAQHHBIX, IPEACTABASIOIUX COOOH M30TOIHbIH
Y 3AEMEHTHBIH COCTaB BUH, 03BOAMA Ha 100 % kxaaccu-
GUIHPOBATD UX IO IPOHCXOXACHHIO, IIPH PasACABHOM
HCCACAOBAaHHM KPacHBIX U OEABIX BHH YPOBEHb AH-
¢epennupoBanus coctaBua 98,4% [17]. Xemomerpusa

ayTeHTUdMKaums J

HSAIOT MX [TOAHKOMIIOHEHTHBIH COCTaB, SNEMEHTHI OpraH14eckoe 1 HeopraHut-
BKAIOYAIOIIHH, B YaCTHOCTH, TaKHE Ka- OnemeHTHbI Npodunb Yeckoe NPOoW3BOACTBO
THOHBI, Kak Al, As, Ba, Be, Bi, Ca, Cd, CootHoLueHue

Co, Cr, Cs, Cu, Fe, Ga, In, K, Li, Mg,
Mn, Ni, Pb, Rb, Se, Na, Ag, Sr, T1, V,
U, Zn [7]. Tlepexoa METaAAOB M3 SITOA
B BUHO AASl BCEX COPTOB COIIPOBOXAQ-
€TCsA CHIDKEHHEM KOHIeHTpauuid Mg,
Al, K, Ca, Mn, Ni, Cu, Zn, Rb, Ba, Ti
u Sr ¥ oBbILIIEHHEM copepkanuA V, Fe,
Co, Pb u Na [4]. baranc KOMIIOHEHTOB
KaTHOHHO-aHHOHHOTO COCTaBa BHH
MOT'YT XapaKTepH30BaTh OCOOEHHOCTH

ANTIEMEHTOB

pernoHanbHOCTb J

BIisAHNE Ha 300P0BbE J

Puc. 1. PoJb 371eMEHTHOI'O COCTaBa B OLleHKe KayecTBa BUH
Fig. 1. The role of elemental composition in assessing the quality of wines

Tab6suna 1. [ToreHIMaNbHOE TPOUCXOXKAEHYE METAJJIOB [11]
Table 1. Potential origin of metals [11]

BHHOAEABYECKUX PerHoHOB [9]. CooT-  Merana
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AKTyaABHBIE IOAXOABI K Pa3pabOTKe CHCTEMBI KPUTECPHEB
AAS MACHTHQUKAIINH BUH C FeorpadHyecKuM CTaTyCOM

BUHOJEJIUE

HIpaeT He3aMEHHMYIO POAb B HHTEPIPETALIMH U
MOAEAMPOBaHHH CIIEKTPAABHBIX AAHHBIX U 4aCTO
HCIIOAB3YETCSI B COYETAHHH CO CIIEKTPOCKOIHEH
AAS KaaccudHKayu o6pasros [1].

Taxum 06pa3oM, MEXaHH3M MTOATBEPIKACHHU
reorpapuuecKoro MpOUCXOXKACHHS BUH BO3MOX-
HO 6a3MpOBaTh Ha M3yYEHHH HX IIOAHIAEMEHT-
HOTO COCTaBa, B YaCTHOCTH KATHOHOB, C IIPH-
MEHEHHEM COBPEMEHHBIX METOAOB 00paboTKH
AQHHBIX.

Leav uccaedoganus — cucreMaTnsanus AaH-
HBIX 10 KATHMOHHO-aHHOHHOMY COCTaBY BH-
HOIIPOAYKLIMM Pa3AHYHBIX PErHOHOB. Pabora
IPOAOAXKAET KOMIIACKCHBIE (YHAAMEHTAAbHBIE
HCCACAOBAHHUS 110 PasBUTHIO METOAOAOTHYE-
CKHX U TEXHOAOTMYECKHX aCIIEKTOB BHHOAEAMS
C reorpa¢uYeCKUM CTaTyCOM OT BHUHOIPAAHHKA
AO TOTOBOH NpPOAYKIMH, mpoBopuMble PI'BYH
«BHHMWHMBuB «Marapau>» PAH>» ¢ 2016 ropa
[18].

MerToauKa Hccies0BaHHMH

VccaeAOBaHUS IPOBOAMAH Ha 00pasLjax BUH,
BbIPaGOTAHHbIX U3 GEABIX M KPACHBIX COPTOB BH-
HOTpaAa [POH3BOAUTEASIMH Pa3HbIX BHHOAEAb-
YeCKHMX PErHMOHOB. B BHHax ompeseAsiAn Macco-
BYI0 KOHIICHTPAIIMI0O XAOPHAOB IIOTEHIIHOME-
TPUYECKHM METOAOM, KaAHS, KaABLMS, HATPHS,
MarHus — METOAOM aTOMHO-a06COpOLHOHHOM
CIIEKTPOMETPHH, a TAKOKE METOAOM KaIlHAASPHO-
ro asekrpodopesa [19, 20]. Becero B paboTe 6b140
HCII0AB30BaHO 6oaee 3000 06pa3ij0B BUHOIPO-
AYKLMH. AHaAUTHYECKHE AQHHbIE oOpabarbiBa-
AH C TIPUMEHEHHEM METOAOB MAaTEMAaTHYECKOH
CTaTUCTHKH [21].

Pe3ysibTaTbl M UX 06CyKeHHe

IIpy M3yYeHMH KAaTHOHHO-aHHOHHOIO CO-
CTaBa BHH, IPOU3BEACHHBIX B PAa3HBIX CTPaHAX
(puc.2), yCTaHOBAEHO, YTO B IIPOL|EHTHOM COOT-
HOLIIEHHUH AOASI KATHOHOB KaAHs BAPbHPOBAAQ OT
68% A0 79%, xaabius — 8-12%, Harpus — 3-10%.
ITo cpeanell cyMMe KaTHOHOB B BHHAaX MOXXHO
PACIIOAOXKHUTb CTPaHBl CACAYIOLIMM 00OpasoM:
Tepmanus (1900 mr/a) > Hraawms, Opanuus,
Ucnanus (813-845 mr/a) > Yuau (793 mr/a) >
MoapaBus (737 mr/a) > Poccus (639 mr/a) >
Boarapust (554 mr/a).

HeBbicokoe copepxaHue XAOpHAOB (pHc.3)
YCTAaHOBACHO B BHHAx lepmanuu, Benrpum u
Boarapuu (B cpeariem 20 Mr/A). Buna 60AbIIKH-
CTBa CTPaH XapaKTePH3YIOTCA CPEAHHMH 3Ha-
YeHHAMH AQHHOTO Mokasarteas (25-55 mr/a). B
BUHaX, npousseacHHbIX B CIIIA, AprenTHHe H
ABcTpaAuy, CopAep)KaHHE XAOPHAOB IIPEBBIIIAAO
80 mr/A.

Panee HaMM 6BIAO ITOKA3aHO, YTO COOTHOLIEHHE Mac-
COBBIX KOHIIEHTPALlUi HATPHA H XAOPHAOB MOXET OBITh
HCIIOAB30BAHO AASl BBIABACHHS (aAbCHPHKAIMM BHH
IyTeM pas30aBACHHSA BOAOH M OINpPEACACHHS reorpadu-
4eCKHX MHAEKCOB [9]. Kak BHAHO M3 IpeACTaBACHHBIX

“Marapa‘{’i BI/[HOI‘P“IAQPC'I‘BO W BUHOACAUC 2022'24'3
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Puc. 2. CooTHOWEHNST KOMIIOHEHTOB KaTUOHHOI'O COCTaBa BUH
Pa3HBIX CTpaH

Fig. 2. The component ratios of cationic composition of wines
from different countries

AQHHBIX (pHC. 3), 10 HUSKUM 3HAYEHHUSIM COOTHOLICHHS
«HATPHUH/XAOPHUABI» OAMBKHMH OKa3aAMCh BHHA, IPO-
usBepeHHble B lepmanny, Ynau, Mrasuu u Mcnanun.
MuHHMaAbHBIE 3HAYEHHA HCCAEAYEMOTO COOTHOLIECHHSA
3adukcupoBansl Aast BuH Yuau (B cpeanem 0,33). Max-
CHMaAbHbIE 3HAYE€HHUA HCCAEAYEMOTO COOTHOILIEHHUA YCTa-
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Fig. 3. Sodium/chlorides ratio in wines from different countries
Ta6auna 2. COOTHOIIEHNe HaTPUL/XJIOPUIbI B BUHAX Boisoznl

Pa3HLIX CTpaH

Table 2. Sodium/chlorides ratio in wines from different
countries

560[;\;;65;130 Crpana, peruon  Amamazon  Cpepnee
Abxazus 3,6
: ABCTPMM : g —
: API‘CHTI/IHa : R
- APMCHI/UI T E € i T
e
G R
: repMaHm g—
. CDpaHum R B
: BCHFPI/I}I e L Sy
- BOAmpM e W Camm
X B Y —
- praHHa B T R
R ¥ M
o KPMM S 02529 S 10 SRR

HOBAEHDI AA BUH boArapuu u Ykpanssl (B cpeaHem 2,1 ),
MoaA0BSI (B cpeaHeM 2,3).

IIprMeHeHne YacTOTHOTrO aHaAu3a [20] MO3BOAHAO
AU$PepeHIIHPOBaTh CTPaHbI-BHHOIIPOU3BOAUTEAU IIO
3HAYCHUSM COOTHOLICHHS HATPHIl/XAOPHABI (Taba. 2).
Buna, npoussepennsie B CIIIA, Yuan u FOAP, otHOCAT-
cs1 K iepBoii rpyme (0,4-0,9). Buna ABcTpasnu nomapa-
10T BO Bropyto rpynmy (1,0-1,5), a BuHa ApreHTHHSBI — B
TpeThio (60aee 2,0). B EBpore npeobaaparoT BUHA, OTHO-
csimrecst Ko Bropoit rpyme (60%), Ha AOAIO BHH IIepBOH
U TPETbe! IPYIIIbI IPUXOAUTCA 110 20 %.
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Taxum 06pa3oM, IPOBEAEHHAS CHCTEMATH3AIIHA AQH-
HBIX ITO3BOASIET BbIOPATh IIOAUIACMEHTHBIH COCTaB BHHA
1 6aAaHC ero KOMIIOHEHTOB KaK II0Ka3aTeAH, XapaKTepH-
3yrolire reorpa¢puIeckui craryc nmpoaykuuu. Mccaepo-
BaHHA OYAYT HPOAOAXKEHDI B HAIIPAaBACHHH AOTIOAHEHHSA
Habopa MoKasaTeAeH M MX COOTHOLICHHUH, paclIMpeHHH
HHCTPYMEHTAABHOM aHAAUTHYECKOH 6asbl.

HcTouHUK (pHMHAHCHPOBAHUSA
PaboTa BbIIOAHEHA B paMKaX FOCYAQPCTBEHHOTO 3a-
Aannst Ne FNZM-2022-0005.

Financing source
The work was conducted under public assignment
No. FNZM-2022-0005.

KoH} KT HHTEpecoB
He 3asBaen.

Conflict of interests
Not declared.

Cnucok JuTepaTypbl
1. Ranaweera K.R., Capone D.L., Bastian S.E.P., Cozzolino D.,
Jeffery D.W. Areview of wine authentication using spectroscopic

approaches in combination with chemometrics. Molecules.
2021;26(14):4334. DOI 10.3390/molecules26144334.

2. Ranaweera K.R., Adam M.G., Dimitra L.C., Susan E.P.B,,
David W.]. Authentication of the geographical origin of
Australian Cabernet Sauvignon wines using spectrofluorometric
and multi-element analyses with multivariate statistical
modelling. Food Chemistry. 2021;335:127592. DOI 10.1016/j.
foodchem.2020.127592.

3. Rybalko E., Ostroukhova E., Baranova N., Peskova I.,
Borisova V. The influence of the agroecological resources of
Crimea on the primary and secondary metabolites of Aligote
grapes. In the collection: KNE LIFE SCIENCES. Dubai, UAE.
2022:112-124.

4. TemepparmieB 3.A., A6akymoB A.T., XamabsH A.A., Aree-
Ba H.M. B3aumocCBsi3u MeKIy 3JeMEHTHbIM COCTaBOM BMHO-
rpajia, MOYBBI C MECTA €ro MPoM3pacTaHys ¥ BUHA // 3aBOCKast
naboparopus. Inarnoctuka marepuanos. 2021;87(11):11-18.
DOI 10.26896/1028-6861-2021-87-11-11-18.

5. Guardia M., Garrigues S. Handbook of Mineral Elements in
Food. 2015:473-487. DOI 10.1002/9781118654316.ch27.

Magarach. Viticulture and Winemaking 2022.24.3



AKTyaABHBIE IOAXOABI K Pa3pabOTKe CHCTEMBI KPUTECPHEB
AAS MACHTHQUKAIINH BUH C FeorpadHyecKuM CTaTyCOM

BUHOJEJIUE

6. Xamunosa 2.A., Koreuko C.II., Mcnammaromenosa 3.A., Aba-
KapoBa A.A. BiusiHue OYBEHHO-KIMMATUUECKUX YCIOBUI Ha
KaueCTBO KPacHbIX CTOJIOBBIX BUH U3 BUHOI'paza copra Kabep-
He-CoBunboH (Pecny6nuku Jlarectan u Kpsim) // «Marapau».
Bunorpagapctso u BuHopmenme. 2019;21(4):333-337. DOI
10.35547/IM.2019.21.4.011T.

7. Feher 1., Magdas D.A., Dehelean A., Sarbu C. Characterization
and classification of wines according to geographical origin,
vintage and specific variety based on elemental content: a new
chemometric approach. ] Food Sci Technol. 2019;56(12):5225-
5233. DOI 10.1007/s13197-019-03991-4.

8. Tounnuua P.II., T'onuaposa C.A., Xopomesa E.B., Cemumnsr-
Hbli B.K. OcobeHHOCTM MUHEpaIbHOTO COCTaBa JOHCKUX BUH
M BMHOMATEPUATIOB KaK MIEHTU(DMKAIMOHHBIA MOKasaTesb
MecTa TPOUCXOKZeHus // BuHomenme u BUHOTpajzapCTBO.
2016;3:14-17.

9. Anmkmua H.C. M3yyeHne HEKOTOPbIX KOMIIOHEHTOB KaTMOH-
HO-aHMOHHOTO COCTaBa BMHOTPAIHBIX BMH DasHbIX CTpaH //
«Marapau». Bunorpagapctso u Bunogenne. 2015;4:47-49.

10. Leder R., Petric I.V., Jusup J., Banovic M. Geographical
discrimination of Croatian wines by stable isotope ratios and
multielemental composition analysis. Frontiers in Nutrition.
2021;8:625613. DOI 10.3389/fnut.2021.625613.

11. Waterhouse A.L., Sacks G.L., Jeffery D.W. Understanding
wine chemistry. 1st edition. NY: John Wiley & Sons, 2016:1-
470. DOI 10.1002/anie.201700489.

12. Rios-Reina R., Elcoroaristizabal S., Ocana-Gonzilez J.A.,
Garcia-Gonzéalez D.L., Amigo J].M., Callejéon R.M.
Characterization and authentication of Spanish PDO
wine vinegars using multidimensional fluorescence and
chemometrics. Journal of Agricultural and Food Chemistry.
2017;230:108-116. DOI 10.1016/j.foodchem.2017.02.118.

13. Ziota-Frankowska A., Frankowski M. Determination of
metals and metalloids in wine using food inductively coupled
plasma optical emission spectrometry and mini-torch. Food
Analytical Methods. 2017;10:180-190. DOI 10.1007/
s12161-016-0567-6.

14. Cemunsrunin B.K., Xypuwrynau C.A., T'anctan A.I. Upen-
TUGUKALIMS BUHOMATEPMATIOB C 3allMIIEHHBIM HauMMEHOBa-
HYEM MeCTa TPOUCXOXKIEHMS C MPUMEHEHUEM KJIaCTepHOTO
anammsa // Bompocer muranms. 2020;89(5):119-126. DOI
10.24411/0042-8833-2020-10072.

15. Fabjanowicz M., Kosek K., Ptotka-Wasylka J. et al.
Evaluation of the influence of grapevine growing conditions
on wine quality. Monatsh Chem 2019;150:1579-1584. DOI
10.1007/s00706-019-02454-y.

16. Xanagpsu A.A., TemepmameB 3.A., Abakymo A.Tl., Sky-
6a 10.®. XemomeTpuueckass olleHKa BKjIaZia METaJJIOB U Jie-
TYUMX COENUMHEHUI B CEHCOPHbIE CBOMCTBA HEKOTOPHIX HATY-
paIbHBIX BUHOT'PagHbIX BUH // JKypHaJl aHaIUTUYE CKOM XUMUMN.
2021;76(8):746-757. DOI 10.31857/50044450221080077.

17. Griboff J., Horacek M., Wunderlin D.A., Monferran M.V.
Sustain differentiation between argentine and Austrian red and
white wines based on isotopic and multi-elemental composition.
Food Syst. 2021. DOI 10.3389/fsufs.2021.657412.

18. Bacouibik A.B., Octpoyxosa E.B., Aunkuna H.C. HayuHo-me-
TOAMYECKIE OCHOBBI Pa3BUTHSI BUHOAE/MS C reorpaduyeckum
CTaTyCOM B POCCI/H/I: OCHOBHbI€ JOCTMIKEHMS Ha ITYyTU UX peain-
3aiyun. Hayunele Tpynsr CeBepo-Kaskasckoro depmepanbHOro
HAayYyHOTO IIeHTPa CaJOBOICTBA, BUHOTPAJapCTBa, BUHOMEINS.
2019;22:79-88. DOI 10.30679/2587-9847-2019-22-79-88.

19. Compendium of International Methods of Analysis of Wines
and Musts, 2021. URL: https://www.oiv.int/en/technical-
standards-and-documents/methods-of-analysis/compendium-
of-international-methods-of-analysis-of-wines-and-musts.

“Marapa‘{’i BI/[HOI‘p‘&AapCI‘BO W BUHOACAUC 2022'24'3

Anncnna HC, Tepoixosa BI, XKuasxosa TA,
Becworosa A.B, Oacittnkosa B.A., Epyinxisa M.B, Paburina O.B.

20. Rios-Reina R., Azcarate S.M., Camina ]J.M., Goicoechea H.C.
Multi-level data fusion strategies for modeling three-way
electrophoresis capillary and fluorescence arrays enhancing
geographical and grape variety classification of wines.
Analytica Chimica Acta. 2020;1126:52-62. DOI 10.1016/j.
aca.2020.06.014.

21. Smeyers-Verbeke J., Jager H., Lanteri S. Characterization
and determination of the geographical origin of wines. Part II:
descriptive and inductive univariate statistics. Eur. Food Res.
Technol. 2009;230:15-29.

References
1. Ranaweera K.R., Capone D.L., Bastian S.E.P., Cozzolino D.,
Jeffery D.W. Areview of wine authentication using spectroscopic
approaches in combination with chemometrics. Molecules.
2021;26(14):4334. DOI 10.3390/molecules26144334.

2. Ranaweera K.R., Adam M.G., Dimitra L.C., Susan E.P.B.,
David W.]. Authentication of the geographical origin of
Australian Cabernet Sauvignon wines using spectrofluorometric
and multi-element analyses with multivariate statistical
modelling. Food Chemistry. 2021;335:127592. DOI 10.1016/j.
foodchem.2020.127592.

3. Rybalko E.A., Ostroukhova E., Baranova N., Peskova I.,
Borisova V. B. The influence of the agroecological resources
of Crimea on the primary and secondary metabolites of Aligote
grapes. In the collection: KNE LIFE SCIENCES. Dubai, UAE.
2022:112-124.

4. Temerdashev Z.A., Abakumov A.G., Khalafyan A.A., Ageeva
N.M. Correlations between the elemental composition of
grapes, soils of the viticultural area and wine. Industrial
laboratory. Materials diagnostics. 2021;87(11):11-18. DOI
10.26896/1028-6861-2021-87-11-11-18 (in Russian).

5. Guardia M., Garrigues S. Handbook of Mineral Elements in
Food. 2015:473-487. DOI 10.1002/9781118654316.ch27.

6. Khalilova E.A., Kotenko S.Ts., Islammagomedova E.A.,
Abakarova A.A. The effect of soil and climatic conditions on
the quality of ‘Cabernet-Sauvignon’ red table wines (Republics
of Daghestan and the Crimea). Magarach. Viticulture
and Winemaking. 2019;21(4):333-337. DOI 10.35547/
IM.2019.21.4.011 (in Russian).

7. Feher I., Magdas D.A., Dehelean A., Sarbu C. Characterization
and classification of wines according to geographical origin,
vintage and specific variety based on elemental content: a new
chemometric approach. ] Food Sci Technol. 2019;56(12):5225-
5233. DOI 10.1007/s13197-019-03991-4.

8. Tochilina R.P, Goncharova S.A., Horosheva E.V,,
Semipiatnyi V.K. Characteristic of the mineral composition of
Don wines and wine materials as an identification indicator of
the place of origin. Winemaking and Viticulture. 2016;3:14-17
(in Russian).

9. Anikina N.S. Study of some components cation-anion
composition wines from different countries. Magarach.
Viticulture and Winemaking. 2015;4:47-49 (in Russian).

10. Leder R., Petric I.V., Jusup J., Banovic M. Geographical
discrimination of Croatian wines by stable isotope ratios and
multielemental composition analysis. Frontiers in Nutrition.
2021;8:625613. DOI 10.3389/fnut.2021.625613.

11. Waterhouse A.L., Sacks G.L., Jeffery D.W. Understanding
wine chemistry. 1st edition. NY: John Wiley & Sons, 2016:1-
470. DOI 10.1002/anie.201700489.

12. Rios-Reina R., Elcoroaristizabal S., Ocana-Gonzalez J.A.,
Garcia-Gonzélez D.L., Amigo J.M., Callején R.M. Characte-
rization and authentication of Spanish PDO wine vinegars
using multidimensional fluorescence and chemometrics.
Journal of Agricultural and Food Chemistry. 2017;230:108-
116. DOI 10.1016/j.foodchem.2017.02.118.

267



Current approaches to develop a set of criteria for
identifying wines with geographical indication

13. Ziota-Frankowska A., Frankowski M. Determination of
metals and metalloids in wine using food inductively coupled
plasma optical emission spectrometry and mini-torch. Food
Analytical Methods. 2017;10:180-190. DOI 10.1007/
$12161-016-0567-6.

14. Semipyatniy V.K., Khurshudyan S.A., Galstyan A.G.
The identification of the primal wine production with the
protected designation of origin with the appliance of cluster
metrics. Problems of nutrition. 2020;89(5):119-126. DOI
10.24411/0042-8833-2020-10072 (in Russian).

15. Fabjanowicz M., Kosek K., Ptotka-Wasylka J. et al.
Evaluation of the influence of grapevine growing conditions
on wine quality. Monatsh Chem 2019;150:1579-1584. DOI
10.1007/s00706-019-02454-y.

16. Khalafyan A.A., Temerdashev Z.A., Abakumov A.G.,
Yakuba Y.F. Chemometric estimation of the contributions of
metals and volatile compounds to the sensory properties of
some natural grape wines. Journal of Analytical Chemistry.
2021;76(8):746-757. DOI 10.31857/50044450221080077 (in
Russian).

17. Griboff J., Horacek M., Wunderlin D.A., Monferran M.V.
Sustain differentiation between argentine and Austrian red and

AnikinaN.S., Gerzhikova V.G., Zhilyakova TA.,
Vesyutova A.V, Oleinikova V.A., Ermikhina M.V, Riabinina O.V.

WINEMAKING

white wines based on isotopic and multi-elemental composition.
Food Syst. 2021. DOI 10.3389/fsufs.2021.657412.

18. Vasylyk A.V., Ostroukhova E.V., Anikina N.S. Scientific
and methodological foundations for the development of
winemaking with a geographical status in Russia: the main
achievements on the way to their implementation. Scientific
works of the North Caucasian Federal Scientific Center for
Horticulture, Viticulture, Winemaking. 2019;22:79-88. DOI
10.30679/2587-9847-2019-22-79-88 (in Russian).

19. Compendium of International Methods of Analysis of Wines
and Musts, 2021. URL: https://www.oiv.int/en/technical-
standards-and-documents/methods-of-analysis/compendium-
of-international-methods-of-analysis-of-wines-and-musts.

20. Rios-Reina R., Azcarate S.M., Camina J.M., Goicoechea H.C.
Multi-level data fusion strategies for modeling three-way
electrophoresis capillary and fluorescence arrays enhancing
geographical and grape variety classification of wines.
Analytica Chimica Acta. 2020;1126:52-62. DOI 10.1016/j.
aca.2020.06.014.

21. Smeyers-Verbeke J., Jager H., Lanteri S. Characterization
and determination of the geographical origin of wines. Part II:
descriptive and inductive univariate statistics. Eur. Food Res.
Technol. 2009;230:15-29.

HHdopmanua 06 aBTopax

Hageskpa CraHuciIaBOBHAa AHUKHHA, [I-p TeXH. HAyK, CT.
Hayd. COTp. 3aB. JlabopaToOpuWell XUMWUU U OUOXVMUU BUH3;
e-Mei:  hv26@mailry;  https://orcid.org/0000-0001-5682-
34206;

Buxkropus I'puropnesHa I'ep;KuKOBa, I-p TeXH. Hayk, IJL
Hay4. COTp. JIabOpaTOpUU XUMUM U OMOXMMUY BUH3; e-Mewr:
hv26@mail.ru; https://orcid.org/0000-0003-3211-4507;
TarbsiHa AnexkcaHzpoBHa JKufKkoBa, KaHJ. 6UOJI. Hayk,
CT. HAy4. COTP. JTabOPaTOpUHU PYHKIIMOHAILHBIX IIPOIYKTOB IIe-
pepaboTku BUHOrpasa; e-Mens: golden.heart@mail.ru; https://
orcid.org/0000-0002-5884-6645;

AnToHnHa BasnepneBHa BecroToBa, KaHZ. TeXH. Hayk,
Hayd4. COTp. JIabOpaTOpUM XUMUM U OMOXVUMUY BUHA; e-MemL:
foxt.80@mail.ru; https://orcid.org/0000-0003-3815-57506;
Beponuka AHatosbeBHa OJielfHHKOBa, MJ. Hayd. COTp.
JIabopaTopuy XMMUU U OGUOXMMUM BUHa; e-MeW: veronika_
olejnikova@bk.ru; https://orcid.org/0000-0002-0252-8904;
MapuanHa BagumosHa EpMuxuHa, Hayd. coTp. abopaTo-
UM XMWY ¥ GMOXVMUY BUHa; e-Melr: mariannaermikhina@
mail.ru; https://orcid.org/0000-0001-6457-2129;

Ouibra BukropoBHa PabuHmuHa, M. Hayd. cOTp. Jlabopato-
pUM XUMUH U OMOXMMUY BUHa; e-Mel: olgar@list.ru; https:/
orcid.org/0000-0002-5078-4515.

268

Information about authors

Nadezhda S. Anikina, Dr. Techn. Sci., Senior Staff Scientist,
Head of the Laboratory of Chemistry and Biochemistry of Wine;
e-mail: hv26@mail.ru; https://orcid.org/0000-0001-5682-3426;
Victoria G. Gerzhikova, Dr. Techn. Sci., Chief Staff Scientist,
Laboratory of Chemistry and Biochemistry of Wine; e-mail:
hv26@mail.ru; https://orcid.org/0000-0003-3211-4507;
Tatiana A. Zhilyakova, Cand. Biol. Sci., Senior Staff Scientist,
Laboratory of Functional Grape Processing Products; e-mail:
golden heart@mail.ru; https://orcid.org/0000-0002-5884-6645;
Antonina V. Vesyutova, Cand. Techn. Sci,, Staff Scientist,
Laboratory of Chemistry and Biochemistry of Wine; e-mail:
foxt.80@mail.ru; https://orcid.org/0000-0003-3815-5756;
Veronica A. Oleinikova, Junior Staff Scientist, Laboratory
of Chemistry and Biochemistry of Wine; e-mail: veronika_
olejnikova@bk.ru; https://orcid.org/0000-0002-0252-8904;
Marianna V. Ermikhina, Staff Scientist, Laboratory
of Chemistry and Biochemistry of Wine; e-mail:
mariannaermikhina@mail.ru; https://orcid.org/0000-0001-
6457-2129;

Olga V. Riabinina, Junior Staff Scientist, Laboratory of
Chemistry and Biochemistry of Wine; e-mail: olgar@list.ru;
https://orcid.org/0000-0002-5078-4515.

CraTps nocrymnuia B pegaknuio 11.07.2022, ogobpeHa nocie
penensun 20.07.2022, mpuHsaTa K mybsaukanuu 30.08.2022.

Magarach. Viticulture and Winemaking 2022.24.3



