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RAW MATERIALS IDENTIFICATION AND MANUFACTURED
PRODUCTS AUTHENTICATION TECHNOLOGIES

Abstract. DNA technologies for the raw grapes identification and the authentication of wine products made
from them are popular scientific and practical direction with the prospect of introducing developments into the
quality management system. The molecular genetic approaches development to the technical grape varieties’ genetic
identification and wines DNA authentication produced from them was the aim of this work. Sample preparation of
experimental wines was carried out by exposure in a mixture with a precipitant and a co-precipitant, followed by
wine debris precipitation. The nucleic acids extraction from wine debris was carried out with the same commercial
kit as from the pulp of a mature grape fruit, but with an additional lysis solution modification. The obtained results
indicated the selected conditions effectiveness for sample preparation, DNA isolation and PCR for amplification of
the analyzed Vitis vinifera L. UFGT-gene loci. The described strategy for the raw materials geno-identification and
the manufactured products authentication is based on the polymorphic positions of diagnostically significant UFGT-
gene-associated groups analysis, interpreted by sequencing the corresponding PCR product.

Key words: grapes, wine, variety, Vitis vinifera L, sample preparation, extraction, DNA, identification,
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Introduction. The development of DNA technologies for the raw grapes identification and the wine
products made from them authentication is a popular area of molecular genetic research methods, whose
promising developments can be introduced into the quality management system to ensure traceability of
the entire product life cycle and counterfeit products monitoring [1-6].

Wines DNA authentication is a technological process of verifying their authenticity by geno-
identification of the main plant component (technical grape varieties) through molecular genetic analysis
of the extracted of Vitis vinifera L. nucleic acids. At the same time, the yield of isolated from wine debris
DNA is significantly reduced in the vinification process up to its complete absence by wine aging [7-11].

Among genetic markers multitude, SNP-markers have a high identification potential, which are
suitable for the raw materials genetic identification [12-14] and wines DNA authentication [8, 15, 16] due
to discrimination of individual genotypes of Vitis vinifera L. and identification of combined genotypes
groups, including single-varictal and blended wines in the analysis of fragmented nucleic acid of low
quality and yield.

The research purpose is the molecular genetic approaches development to the genetic identification of
technical grape varieties and DNA authentication of wines produced from them.
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Material and research methods. The work was carried out on the basis of the Intersectoral Scientific
and Technical Center for Monitoring the Quality of Food Products of the All-Russian Scientific Research
Institute of Brewing, Beverage and Wine Industry — Branch of V.M. Gorbatov Federal Research Center
for Food Systems of RAS.

Research objects: technical grape varieties and experimental young wines produced from them.

Sample preparation of technical grape varieties was carried out by extracting 50 mg of the ripe fruit
pulp and placing the selected sample in an Eppendorf test tube.

Sample preparation of experimental wines was carried out by exposure in a mixture with a precipitant
(isopropanol) and a co-precipitant (polyvinylpyrrolidone), followed by centrifugal wine debris
precipitation.

When using only a precipitant [17], they were poured into 15 ml Falcon tubes, each 8 ml of the test
wine samples. Then 6 ml of cold isopropanol was added, smoothly stirring the mixture until

homogenecous state by manually test tube shaking the. The tubes were kept with tightly closed lids at a
temperature of -20 °C for 1-14 days in a freezer. After the exposure, the tubes were centrifuged in a
CM-6M centrifuge (Elmi, Latvia) at 3000 rpm for 1 hour. The supernatant was decanted off, and the
precipitate was dried by keeping the tubes upside down under a filter paper layer.

When using a precipitant and a co-precipitant, it was poured into 1.5 ml Eppendorf tubes with 10 mg
of polyvinylpyrrolidone K30, 900 pl of isopropanol, previously poured into them, the mixture was stirred
until homogeneous state on a Microspin FV-2400 vortex centrifuge (Biosan, Latvia). Then, 100 ul of the
test red wines samples were added, stirring the mixture until homogeneous state by smooth manual
shaking of the test tube. The tubes with tightly closed lids were kept at room temperature for 10 minutes
to 14 days. After exposure, the tubes were centrifuged in a CM-50 microcentrifuge (Elmi, Latvia) at
15,000 rpm for 10 min. The supernatant was disposed of using an FTA-1 aspirator with a trapping flask
(Biosan, Latvia).

The extraction of nucleic acids from the grape fruit pulp was carried out with the commercial set
"DNA-sorb-S-M" (Central Research Institute of Epidemiology, Russia), and from the precipitated young
wine debris - with the same set, but with an additional modification of the lysis solution by adding 4 ul of
mercaptocthanol and 100 pl of proteinase K of initial concentration 10 mg/ml.

PCR with isolated DNA samples was performed with a commercial Encyclo Plus PCR kit ("Evrogen
ZAQ" (Close Joint-stock Company), Russia), which included the necessary components of the reaction
mixture (sterile water, buffer system, a mixture of dNTP and Encyclo polymerases).

The list of oligonucleotide primers [14, 15] and thermocycling modes on the Tertsik amplifier
(DNA-technology, Russia) are presented in table 1.

Table 1 — Primer kits and thermal cycling modes

Name and sequence of oligonucleotide primers Thermal cycling modes peroCd}fl-c "
Vvl-Fwd: 5-GCAATGTAATATCAAGTCC-3 x1:95 C-300s. x40: 95 C-30s,58 C-30s,
Vvl-Rev: 5-TTTCTTTCTTTGAGCCATT-3' 72°C-305.x1:72°C =300 s 705 bp
Vv3-Fwd: 5~ AGCAGAGATGGGGGTGGCTT-3" [x1: 95 C -300s. x40: 95 C-30s,58 C-30s,
Vv3-Rev: 5-~AGCAGGTAAAACCACCTGAA-3 |72°C-30s.x1:72°C =300 s 119bp
UFGT-F1: 5-CTTGGCTGCCGTTTTGGA-3 x1: 95 C -300s. x40: 95 C 105,58 C-10s, 99 b
UFGT-R1: 5-~AGGTAAAACCACCTGAAACT-3 |72°C—105s. x1: 72 °C 300 s P

Electrophoretic detection of PCR products in a SE2 horizontal electrophoresis chamber (Helikon,
Russia) was carried out in 2.5% agarose gel with 1xTAE buffer stained with ethidium bromide, followed
by result visualization in a UV-transilluminator (Vilber Lourmat, France).

Amplicons of the analyzed UFGT-gene locus were sequenced on an ABI PRISM 3100 genetic
analyzer (Applied Biosystems, USA) with their subsequent alignment in BLAST with the corresponding
partial nucleotide sequences of Vitis vinifera L.

Results and discussion. The initial stage of technical grape varieties sample preparation, which
consisted in extracting and transferring the ripe fruits pulp into test tubes for further DNA extraction
procedure, was a balanced approach to the selection of biomaterial from studied raw material.
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TEXHOJOT'MU UAEHTU®UKAIINU ChIPbA
N AYTEHTHOUKAIIMU TPOU3BOANMOU MTPOAYKIIUHA

Annoramust. Pazeurue JTHK-texwomoruit maeHTH()MKANNE BHHOTPAAA-CHIPSI M AyTCHTH(UKAINN IPOW3Be-
JCHHOW M3 HEE BHHOACIHUCCKOM MPOAYKIWH SBIICTCS BOCTPEOOBAHHBIM HANMPABICHHEM MOJCKYIISIPHO-TCHETH-
YECKHX METO0B HCCICIOBAHMS, YbH ICPCIICKTHBHBIC PA3PA0OTKH MOTYT OBITh BHEAPEHBI B CHCTEMY MCHEIKMEHTA
Ka4yecTBa C 00CCIICUECHHEM MPOCIIC;KUBAEMOCTH BCETO JKH3HCHHOTO IUKJA MPOJYKTa M MOHUTOpPHUHTA (hambcupuim-
poeanHOW mpoxykimu. JHK-ayTeHTH(HKAINA BHH — TCXHOJOTHYCCKHH NPONCCC MPOBCPKH HX ITOIIHHHOCTH
TCHOMACHTH()MKAINCH OCHOBHOTO PACTHUTEIHHOTO KOMIIOHCHTA (TEXHHYECKHX COPTOB BHHOTPAAA) MOCPEACTBOM
MOJICKYJBIPHO-TCHETHHYECKOTO aHAIN3A SKCTPArHpyEeMbIX HYKICHHOBBIX KHCIOT Vitis vinifera L. Ilpu 3TroM BBIXOX
BBIICICHHON W3 BHHHOTO nacOpmca JHK 3HAUMTEIHHOTO COKpAamaercsi B NMpOLECcCe BHHH(HKALMH BIUIOTH 10
TIOJTHOTO €€ OTCYTCTBHS IO MEpe CTapeHmsa BuWHA. llems mccnenoBanuii — pa3pabdoTKa MOJICKY JLIPHO-TCHETHICCKIX
TOXO0J0B K TCHOMICHTH(PMKALINK TEXHUICCKUX COpTOB BUHOTpana u JJHK-ayTeHTH()HKAIIT IPOU3BOIUMBIX H3 HUX
BuH. Pabora BhINoTHEHA Ha 6a3¢ MeX0TpacaeBoT0 HAyYHO-TEXHUUECKOTO IIEHTPA MOHUTOPHHTA KA4ECTBA MHIICBHIX
POAyKTOB BCepoccHiickoro HayYHO-HCCIEA0BATENLCKOTO HHCTHTYTA MHBOBAPSHHOM, OC3aIKOTOILHOW M HBHOACITH-
YECKOH MPOMBIIUICHHOCTH — (prnmana ®enepansHOTO HAYYHOTO IICHTpPA NMHUINEBBIX cucTeM uM. B.M. I'opbarosa
PAH. OO0bekThl HCCICAOBAHMI: TEXHHYECKHE COPTA BHHOTPAJA M IMPOU3BEICHHBIC W3 HUX JKCIICPHMCHTAIIBHbIC
MoJoaplc BHHA. [IpoOOMOArOTOBKY TEXHHUCCKHX COPTOB BHHOTPAAA NMPOBOAWIM H3BICUCHHEM 50 MI MAKOTH
3peIOTO TIOAA M TOMCIICHHECM OTOOpPaHHOTO oOpasma B mpoOupky tuma ImmeHaopd. [IpodomoaroToBKy
SKCIHEPUMEHTANBHBIX BHH OCYINECTBILLIH 3KCIMO3HULMEH B CMECH C OCAAWTENEM (HM30MPOMAHON) H COOCATUTEIEM
(MO THBHHIIIMUPPOIHAOH) C MOCICAYIOIUM LCHTPOOCKHBIM OCAKACHHCM BHHHOTO JcOpHCa. ODKCTPAKITHIO
HYKJICHHOBBIX KHCIOT M3 MSJKOTH IUIOAAQ BHHOTPAJAa OCYIIECTBILLIM KoMMepueckmMm Habopom «JIHK-copo-C-M»
(IHUHM Smumaemuonorun, Poccug), a W3 OCAXKICHHOTO AcOpHCAa MOJOAOTO BHHA — 3THM JK& HAOOPOM, HO C
JOTIOJTHUTCIFHONH MOAu(HKANKCH JTH3HPYIOMCTO pacTBOpa AoOaBincHHEM 4 MK MepkanTodTanoma w 100 MK
mpotenHasbl K ncxoanoit korueHTpanmu 10 mr/mi. Tloctanosky TILP ¢ o0pasuamu seinencuror JJHK BoImoaHsmH
romMMepueckuM Habopom peakruBoB «Encyclo Plus PCR kit» (BAO «Esporen», Poccust), BKIFOUArOmEro
HCOOXOIMMBIC KOMIIOHCHTHI PCAKIHOHHON CMECH (CTCpHIIbHAS BOA, OyepHas cuctema, cmech ANTP u momimvepas
Encyclo). Obpa3upl HyKJICHHOBBIX KHCIOT Vitis vinifera L, BblnencHHbIE W3 MPOOOIOATOTOBICHHOTO MaTcpHala
BHHOTPAZA-CHIPhS KoMMEpueckuM HadopoM «/JIHK-cop6-C-M», obccreumBamy JOCTIOKCHHC ITOJIOYKHTCTBHBIX
pesyabraros [11P, BRIpaKECHHBIX B aMIDTH()UKANUHN CICIH(QUIHBIX AMIUTHKOHOB AHAJIHM3HPYEMBIX JIOKyCOB ICHA.
INocnenyromast 3KCTpaKIysI HYKICHHOBBIX KHCJIOT W3 IMPOOOIOATOTOBICHHBIX BHHOMAaTcpmanos Habopom «/IHK-
copo-C-M» B Moaudukarmu C JOIOJHHUTCIBPHBIM BHECCHHEM B JIM3HPYIOIIMH pacTBOP MEPKANTOATAHONA H
mpoTenHassl K, mpuBoaMiIa K yAOBICTBOPUTEIbHOMY pesyibrary I[P B CBS3KEe CO CKOHCTPYMPOBAHHBIMH HAMH
mpativepamMu UFGT-F1 u UFGT-R1. [lanusii sabop mnpaiivepos mma amimmdukamun gokyca UFGT-rena Vitis
vinifera L. metogom [P, oTmmdacTca OT MPOTOTHNA TEM, YTO HCHOJB3YIOTCA APYTHS MOCICIOBATCIBHOCTH
OJIMTOHYKJICOTHAOB, HHULMHPYIOMIX HapadoTky cremmdrraHoro [TIP-mpoaykra namHON 99 bp ¢ mokama3anue# Bo
(mankupyemom peruone (404-502 nt, GenBank A/N: DQ513314) 5 mommMopHBEIX MO3UNUH, HHTCPHPETHPY EMbIX
cekBeHupoBanneM nim HRM-asammzom mpu reHomaentudukanmu coproB suHOrpaza m JHK-ayrenTndukammn
MPOM3BOAUMBIX W3 HHUX BHHOMATCPHAIOB. | pyNmupOBaHHWE W Pa30MBKA TEXHHUCCKUX COPTOB BHHOTPAAA IO
mpo(UII0 AHATH3UPYCMBIX MOJMAMOPQPHBIX MO3HOHH JokKyca UF(GT7-TeHAa ABMACTCA OOHHM M3 CHOCOO0B HX
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reHouacHTHGUKammy u JHK-ayreHTH(UKAIME OPOW3BOAMMBIX H3 HUX BHH. bromH(OPMAITMOHHBIA AaHAIW3
HYKJICOTHIAHBIX MOCIEAOBATENbHOCTEH oKyca UFGT-rena Vitis vinifera L. IO3BOISET pacTpecINTh TEXHUUCCKHC
cOpTa BHWHOTPana pa3OWBKOM HA TCH-aCCOUMUPOBAHHBIC Tpymmbl. ONHCAHHAS CTPAaTerusi TCHOWACHTHU(DHKAIMA
BuHOTpaga-celpbst u JIHK-ayTeHTH(UKammM BHHOMAaTrepmana, OazMpYIOMAACS HA JCTCKUUH W HHTCPIPETAIMA
mommMopdueix  mosmimid  (SNP/INDEL) mmarHoctmuecku 3HaUMMBIX UF(GT-TeH-aCCONMUPOBAHHBIX — TPYIII
cekBeHHpoBaHHEM m HRM-aHanm30M, HOCTHUTACTCS B KOMIUIEKCE NMOJOOPAHHBIX YCIOBHHA IPOOOIIOATOTOBKH,
BBIJICIICHHS HYKJICHHOBBIX KHCIOT M mocTaHoBku [P mmi aMmmm@ukannm COOTBETCTBYIOIMX IJIOKYCOB TCHA.
[TpakTuyeckas 3HAUMMOCTh PabOTHI HANPABJICHA HA BHEAPCHHE Pa3padOTOK B CHCTEMY MEHEIKMCHTA KadecTBa
CBIPbS M MIPOJYKIMH HA OCHOBE pa3padaThIBACMBIX CTAHAAPTOB A1 BHHOACIBYUCCKOM MPOMBIIIIICHHOCTH.

KmodeBnie cjaoBa: BHHOTPAX, BHHO, COpT, Vitis vinifera L, npoOomoarotoeka, 3kcrpakmums, JJHK,
uacHTHHKang, ayrearudukanus, reH, UFGT, SNP, TILP, ccxkBeHnpoBaHHE.
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