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PE3IOME

Llenta Ha TO3M goknag e pa ycra-
HOBM KOHKYPEHTHOTO paBHWLLE WU TeHAeH-
unnTe 3a 6BAELWOTO pa3BuMTUe Ha /103apo-
BUHapcKua cektop B bovarapusa. Cnep
npYcbeAMHABAHETO Ha HalwlaTa cTpaHa KbM
EC npe3 2007 r. O6bArapckuat Jo3apo-
BMHAPCKN CEKTOp Ce passBuBa B CUJHO
KOHKYpeHTHa cpefa, B KOATO pfeiicTear
MexXaHu3MuTe W WHCTPYMEeHTapuyma Ha
OCI1 cBbp3aHn C N3NCKBAHNA 38 Ka4eCTBO U
onpegeneH craHgapt. Jlo3apo-BUHAPCKUA
CEKTOP € eKCMOPTHO OPMEHTUPAaH CEeKTop Ha
CEeJICKOTO CTOMAaHCTBO, KOWTO € CU/HO 3aBu-
CUM OT TeHAeHUuUTe B CBETOBHaTa Tbpro-
BUS C BMHO. ToBa M3WNCKBa Oa Ce MpasBsT
nasapHu npoyysaHus 3a TbPCEHUTE BUHA,
3a coproBara CTPyKTypa Ha BUHEHUTE N1034,
3a pasMepa Ha n/owuTe u NPpon3BoACTBOTO
Ha rpo3ge 1 BUHO. Bbnpekn, ye bbarapus
MMa KOHKYPEHTHU MpeauMCcTBa Mo OTHOLUe-
HWe Ha 6/1aronpPUATHY KIMMaTUYHK YC/I0BUSA
3a pa3BuTME Ha BMHEHOTO J103apCTBO, Nnpes3
nocnegHute 10 rognMHn Npou3BoACTBOTO Ha
BMHEHO rpo3fe W BUHO HaMasifiBa, KOEeTo
pasKpuBa MNOHMXEHa KOHKYPEHTHOCNOCO6-
HOCT Ha cektopa. 3a YyCTaHOBsiBaHe Ha
KOHKYPEHTHOTO paBHuLWE W MACTOTO Ha
6bArapckMsa  N103apo-BUHAPCKM  CEKTop B
CTPyKTypata Ha CBETOBHMA TbProBCKu
obmeHe wusnon3eaH MHaekc Ha banaca.
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SUMMARY

The aim of this report is to establish
a competitive level and trends for the
future development of the vine and wine
sector in Bulgaria. After the accession of
Bulgaria to the EU in 2007 Bulgaria’s vine
and wine sector develops in a highly
competitive environment where exist
mechanisms and tools of the CAP related
to quality requirements and certain
standard. Vine and wine sector is export
oriented sector of agriculture which is
highly dependent on trends in global wine
trade. This requires market researches
about the demand of wines, varietal
structure of vineyards, cultivated area and
production of grapes and wines.

Although Bulgaria has a competitive
advantages in terms of favourable
weather conditions for the development of
wine viticulture over the past 10 years the
production of wine grapes and wine
decrease, which reveals reduced
competitiveness of the sector. To
establish a competitive level and a place
of Bulgarian vine and wine sector in the
structure of world trade is used Balassa
index.



B poknaga e HanpaBeH M aHa/iM3 Ha
CbCTOSIHUETO Ha /103ap0-BMHAPCKMS CEKTOP
cnepn npucbeguHaBaHeTo Ha bbarapus Kkbm
EC, HanpaBeHu ca U3BOAM 1 Npenopbka 3a
pa3suTne B 6bAeLLe BpeMe.

KntouoBu Lymu: KOHKYPEHTO-
CNOCOGHOCT, BWHEHO /103apCcTBO, BUHO,
TeHAeHUUN 3a pa3suTue, Bbarapus

YBO/,
B ycnosuaTa Ha eBpoOMHTErpauus
no3apo-BMHapckua cektop B Bbarapus
nosyyn, Kakto Bb3MOXHOCTM (JOCTbN A0
e MHHMA eBponelickn nasap, MoaepHnsa-
UMs, KOHLUEHTpauus u KoHconuaaums),
Taka v npegusBukaTencTsa (3acuieH KoH-
KYPEHTEH HATUCK Ha BBLTPELLUHUA nasap u
3aryba Ha TpaguLMOHHM Nasapu B HSAKOW
eBponelickn abpxasu). OCHOBHUTE (hak-
TOpU BAMSIEeWN BbPXY NPON3BOACTBOTO Ha
rposfe n BMHO ca MHOIO U B3aMMOCBBLP3-
aHu. Jlo3apo-BUHAPCKMUA CEKTOp € 3aBu-
CUM OT nMpUPOOHUTE YC/IOBUS, KOUTO
onpenenat permoHasiHATE 0COGEHOCTU B
Herosata cneuuanmsauuaTa. C Hali-rons-
MO 3HauyeHue ca penedbT, NoYBUTE, KIU-
MaTbT 1 Bogute. [pyrn daktopu, Bnuse-
LN BbPXY KOHKYPEHTHOTO paBHULLE Ha
N103apCTBOTO U BUHAPCTBOTO Ca: TbPCEHe,
npegnaraHe, LUeHW, UWHQpPaCTpyKTypaTa,
AbpxaBHata nosuTtuka, Obuwara cesncko-
cTonaHcka nonutuka Ha EC v gp. 3a ga
Ce OTKPOSAIT OCHOBHUTE MpPo6/eMN B Cek-
Topa 1 fa ce AajaTr KOHKPEeTHW npenopb-
Kn 3a pechopMrpaHe e Heob6xoanmo fa ce
NnpaBAT nasapHW NpoyysBaHus, Aa ce aHa-
NN31paT 1 OUEHAT pesynTartuTte oT npuna-
raHeTto Ha OCIl Ha EC u pgbpxaBHaTa
NnoNNTHKa 3a NofKpena Ha cektopa.

MATEPWNAN N METO4WA

B uvKoHOMWYeckaTa fuTepaTtypa
Hai-yecTo M3MNoNA3BaHUSAT METOA0/0rNYEH
noaxof 3a onpefensiHe Ha KOHKYPEHTO-
CnocobHOCTTa e upe3 aHa/msupaHe Ha
NPOM3BOACTBEHMTE pas3xoaun; nasapHusi
AAN U NPeKUTe UHBECTUUUM B NPOU3BOA-
CTBOTO. J103ap0-BMHAPCKUSI CEKTOP € eKc-
MOPTHO OPUEHTUPAH CEKTOP Ha CEesiICKOTO
CTOMAHCTBO, KOMTO € CWMHO 3aBMCUM OT
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In the report is also made an analysis of
the vine and wine sector after the
accession of Bulgaria to the EU,
conclusions and recommendations for
development in the future are made.

Key words: competitiveness, wine
viticulture, wine, trends, Bulgaria

INTRODUCTION

In the context of European
integration, the wine sector in Bulgaria
received both opportunities (access to the
common European market,
modernization, concentration and
consolidation) and challenges (increased
competitive pressure on the domestic
market and loss of traditional markets in
some European countries).The main
factors affecting on the production of
grapes and wine are many and
interconnected. The wine sector is
dependent on the natural conditions which
determine the regional features of its
specialization. The relief, soils, climate
and the waters are most important. Other
factors influencing the competitive level of
viticulture and wine production are:
demand, supply, prices, infrastructure,
state policy, the Common Agricultural
Policy of EU and others. In order to
highlight the main problems in the sector
and to provide specific recommendations
for reform, it is necessary to conduct
market studies, to analyze and to evaluate
the results of the implementation of the
EU CAP and the state policy for support
of the sector.

MATERIAL AND METHODS

In economic literature, the most
commonly used methodological approach
for determining competitiveness is by
analyzing production costs; market share
and direct investment in production.

The vine and wine sector is an export-
oriented agricultural sector that is heavily
dependent on trends of wine demand in



TEHAEHLMUTE B TbPCEHETO Ha BUHO Ha
HauuoHaNHNA W CBETOBHUTE nasapw.
ToBa wu3uckBa 3a4bnb04YeHM nasapHu
npoy4YyBaHWsA 3a TbpCEHUTE BKHA, 3a
coprtoBarta CTPYKTypa Ha BUHEHUTe /1034,
3a pasmepa Ha naowmTe u npuiaraHute
TEXHO/0rMM Ha npou3BoAcTBO. Jlo3ap-
CTBOTO WM3UCKBA rofIeMU KanuTasioBu Br1O-
XEHUs, KOUTO ce m3nnawaT B NPpoLb/IKU-
TesieH nepuog oT BpeMe, 3aTtoBa e Heob-
XOOUMO npuiaraHe Ha nasapHoO OpPUEHTU-
paH noaxof Ha ynpasneHue, 06ycrioBeH
OT cneumdmkata Ha oTpacbna. 3a ycra-
HOBSIBAHE Ha KOHKYPEHTHOTO paBHULE U
MSCTOTO Ha O6bArapckus n103apo-BUHap-
CKM CEKTOp B CTPyKTypata Ha CBETOBHUA
TbProBCckM 06MeH e n3nonssaH NHAekc Ha
Banacac HeroBuTe TpU pPasHOBUAHOCTU -
RCA1, RCA 2 n RCA 3.RCA; nokassa,
KakbB € [e/TbT Ha 6bArapckms M3HOC Ha
rpos3fe M BUMHO B CBETOBHWUSA M3HOC CbC
cbwute ctokn, RCA, nokassa KakBO e
MACTOTO Ha Te3u CTOKM B Obrapckus
CEJICKOCTOMAaHCKM N3HOC B CpaBHEHME CbC
cBeToBHUSA, a RCA; pa3kpvBa Aasim cTpaHa-
Ta € HeTeH BHOCUTEN WU HETEH U3HOCUTEN
Ha Te3u cTokn (Balassa, 1989).

PE3YJITATN N OBCbXAAHE

Ha ®urypa 1 e npeacraeBeHa
AVHamMuKaTas NPOVN3BOACTBOTO Ha BUHEHO
rposge n BuHO. lNpeau npuemaHeTo Ha
Bvnrapua B8 EC n npegu crtaptupaHeTto
Ha pedopmata B CeKTopa y Hac ca
npoussexpgaHu, Hanp. npes 2000 r. —
3143,7 mnH. nutpa BuHO. [pe3 2016 r.
TOBa KOJIMYecTBOCMaja [ApacTUYHO Ha
1207,7 mnH. nutpu. MNpoun3sBoaCcTBOTO Ha
BWUHEHO rpo3ge oT 376 903 ToHa npes
2000 r. Hamansgea o 199500 ToHa npes
2016 .
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the national and world markets.

This requires extensive market research
on the demand of wines, the varietal
structure of wine grape vines, the size of
the areas and the applied production
technologies. Wine and vine growing
requires large capital investments, which
are paid over an extended period of time,
and therefore a market-oriented
management approach based on the
specificity of the industry is needed. In
order to establish the competitive level
and the place of the Bulgarian vine and
wine sector in the structure of world trade
is used Balassa index with its three
varieties - RCA1, RCA2 and RCA3.RCAl
shows the share of Bulgarian exports of
grapes and wines in world export with the
same commodities.RCA2 shows what is
the place of grapes and wines in
Bulgarian agricultural export compared to
the world export with the same goods.
RCA3 shows whether the country is a net
importer or net exporter of these goods
(Balassa, 1989).

RESULTS AND DISCUSSION

Figure 1 presents the dynamics in
the production of wine grapes and wine.
Before Bulgaria's accession to the EU and
before the start of reform in the vine and
wine sector in our country are produced in
2000 — 3143.7 million liters wine. In 2016,
the quantity of produced wine dropped to
1207.7 million liters. The production of
wine grapes from 376 903 tones in 2000
decreased to 199 500 tones in 2016.
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Fig. 1. Production of wine grapes and wine -

"Agrostatistics", 2001-2017

MpuumHUTE 3a MOCTOAHHOTO Hama-
NsBaHe Ha BMHeHuTe 5103A B bbarapua
MOXe fia Ce TbPCAT KakTo B npexofa oT
LeHTpaNHO nnaHvpaHa KbM nasapHa
WKOHOMMKA, Taka CbLLO ¥ B No3uumMATa Ha
6B/rapcKoTo /103apPCTBO M BUHAPCTBO Ha
MeXayHapo4HuTe nasapu cnej npuema-
HeTo Ha bbnrapua B EC. B T1e3n rogmHu
rofieMy noLm c n103a 6sxa n3ocTaseHw,
HAMalle WHBECTUUMM 3a Cb3faBaHe Ha
HOBW N03apcku ctonaHcTea. OTBapAHETO
Ha 6b/rapckara MKOHOMMKa S MOCTaBn B
yCNnoBuATa Ha CWU/HA KOHKYPEHLUA KakTo
Ha BbTPELUHUA, Taka N Ha MexayHapon-
HWA nasap.

Mpobnemnte, KOUTO Bb3HUKBAT
npeg O6bArapckoTo BMHOMPOW3BOACTBO
npes nocnegHuTe cegemMHageceT rofvHun
ca B pesyntarT OT HamasIeHOTO
notpebneHve Ha ObArApcKM BUMHA Ha
BbTPELIHMA nasap, No-BUCOKUTE LEeHU, C
KOMTO Te ce npegnarart Ha Hawwus nasap
N ronsgMaTta KOHKYpeHLMs OT CTpaHuTe,
KbAEeTO J103ap0-BUHAPCKUAT CEKTOp ce
NoAKpPensa CUMIHO OT AbpXKasBaTa.

TbproeuaTa C BUHO KaTo (haktop
3a pasBUTWE Ha BUHEHOTO /103apCTBO B

Source: MAF, Directorate

The reasons for the permanent
reduction of wine vineyards in Bulgaria
can be both the transition from a centrally
planned to a market economy and the
position of Bulgarian viticulture and wine
production on the international markets
after the accession of Bulgaria to the EU.
In these years large areas of vines were
abandoned, there was no investment to
create new vineyards. The opening of the
Bulgarian economy puts it in a situation of
strong competition on the domestic
market as well as on the international
market.

The problems of the Bulgarian
wine production over the last seventeen
years are the result of the reduced
consumption of Bulgarian wines on the
domestic market, the higher prices they
are offered on domestic market and the
great competition from the countries
where the wine sector are strongly
supported from the government of the
state.

Trade with wine as a factor for the
development of vine-growing in Bulgaria
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Bbnrapus cnep npucbeauHsiaHeto U
KbMm EC.

Cnepn npucbefuHaBaHeTo Ha bBbii-
rapus kbMm EC u3HOCBHT Ha Obarapcku
BMHAa He e cTabwuneH. HacTbnuioto
OXMBneHne Ha mnsHoca npes 2007 1. e B
pesyntar Ha 6naronpuATHUTE CTPYKTYp-
HW NMPOMEHWN B CEKTOpa, Ha no-ronemmute
Bb3MOXHOCTM 3a YBesI4eHue Ha Mnpous-
BOZCTBOTO Ha BUCOKO KayeCTBEHW BUHA,
nopagy HaM4yHU MOLUHOCTU U CypOBMHA
M MO-BUCOK PBLCT Ha M3HOCA Ha BMHO OT
Mo-BMCOKa LIEHOBa KaTeropmsi KOeTo
ocurypsisa no-rosieMn o6emu ot BaslyTHU
npuxoam 3a Hawute BUHOMPOM3BOAMUTE-
. Cnep 2007 1. HacTbnBa CpuB B
n3Hoca Ha 6barapcko BuHO. CtarHauusTa
B [JOXOAMTE Ha HaceneHueTo npegonpe-
Jens v 3acToil B noTpebneHneTo v cnag
B u3Hoca HasuHo.lMpe3 2016 r. M3HOCHT
Ha Ob/Arapckm BMHA B KOJIMYECTBO MU
CTOMHOCT HamasisiBa OKO/I0 ABa MbTW B
cpaBHeHue ¢ 2009 r. (durypa 2).

after the accession to the EU.

After the accession of Bulgaria to
the EU, the export of Bulgarian wines is
not stable. The increase of export in 2007
is the result of favourable structural
changes in the vine and wine sector,
greater opportunities for increase of
production from high-quality wines due to
available capacities and raw materials
and a higher increase in wine export from
a higher price category that provides
greater volumes of currency earnings for
our wine growers. After 2007 there is a
collapse in the export of Bulgarian wines.

The stagnation in the incomes of the
population determines the stagnation in
the consumption of wine and the decline
in the export of wines. In 2016 the export of
Bulgarian wines in quantity and value
reduced twice compared to 2009 (Figure 2).
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Fig. 2. Dynamics of the export of Bulgarian wine in quantity and value - Source:

Eurostat, 2007-2016

Cnep npucbeanHABaHeTo Ha bbira-
pus kbm ECce HabnwogaBa HamasieHve u
Ha BHOCa Ha BWHO B Bbarapus. MNMpes 2016
r. BHOCa Ha BMHO Ha Obarapckua nasap B
KO/IMYEeCTBO W CTOMHOCT HamansiBa OKOJ0
JBa nbTu B cpasHeHue ¢ 2007 r.lpe3 no-
cnefHUTe rOAUHW BHacsIMe BUHO Hail-Beue
ot Wtanua, ®dpaHuma, Ymnmn, Hosa 3enaH-
ams (durypa 3).

After the accession of Bulgaria to
the EU, there is a decrease in the import
of wines in Bulgaria also.In 2016, the
import of wines in the Bulgarian market in
quantity and value decreased twice
compared to 2007. In recent years
Bulgaria imports wines mainly from lItaly,
France, Chile, New Zealand (Figure 3).

43




250

20,0
15,0 1
10,0 +
5,0 1

0.0 T T T T T T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015
={=BnHo, MJIH. eepo/Wine, min. euro  ==Bnno, xu1. T.'Wine, h. tones

2016

dur. 3. lnHamMuKa Ha BHOCa Ha BMHO Ha ObJirapckusa nasap B KOJINYECTBO WU
CTOMHOCT - V3TouHuk:Eurostat, 2007-2016
Fig. 3. Dynamics of import of wines on the Bulgarian market in quantity and value -

Source:Eurostat, 2007-2016

MsICTOTO Ha OGbArapckuMs no3apo-
BMHAPCKNCEKTOP B CBETOBHATA TbProBus.

3a oueHKa Ha MACTOTO Ha O6brap-
CKMS 103ap0-BMHAPCKN CEKTOP B CTPYKTY-
pata Ha CBETOBHMS TbProBCKM OOMEH C
TakuBa CTOKM € u3nonsesaH MHaekc Ha
Banaca, upe3 HeroBuTe 3 pa3HOBUAHOCTU —
RCA, », 3. RCA; nokasBa, KakbB € Aenst
Ha 6bNrapckms N3HOC Ha rpo3ae v BUHO B
CBETOBHMA W3HOC CbC CbLUUTE CTOKM,
KaTto VMHAEKCHT He MOXe fa HajBuasa
1. RCA, nokasBa KakBO € MSICTOTO Ha
Te3n CTOKU B ObArapckus cesickoctonaH-
CKM N3HOC B CpaBHEHME CbC CBETOBHUA U
Nno TO3M Ha4MH UHAEKCa MOoXe [a HaaBu-
wasa 1. RCA; pa3kpuBa panv ctpaHara
€ HeTeH BHOCUTEN UM HEeTEH U3HOCUTES
Ha Te3n CTOKW, KaTo CTOMHOCTUTE Ha
MHAaekca ca B guanasoHa -1 go 1.

Lincopute Ha Purypa 4 n durypa 5
ACHO MoKas3BaT W3KMHOYMNTESTHO HUCKUTE Y
HeHapacTBaly cToliHoCcTK npu Haekca
Ha banaca, kato RCA; gopu mma otpu-
uatesiHn CTOMHOCTW. ToBa MoKasBa, 4e
NpPOn3BOACTBOTO HA rpo34e MMa HeyCcTo-
4/BO pa3BUTME U HallaTa CTpaHa e HeTeH
BHOCUTEN Ha rpo3ae.

The place of the Bulgarian vine
and winesector in world trade.

In order to assess the place of the
Bulgarian vine and wine sector in the
structure of world trade with grapes and
wines, the Balassa index was used,
through its 3 varieties — RCA;, RCA,,
RCA; .RCA; shows the share of
Bulgarian export of grapes and wine in
the world export with the same goods, as
the index cannot exceed 1. RCA, shows
what is the place of grapes and winein
Bulgarian agricultural export compared to
the world export and thus the index may
exceed 1. RCA; shows whether the
country is a net importer or net exporter
of grapes and wine, thus the index values
ranging from -1 to 1.

Figure 4 and Figure 5 clearly show
the extremely low and non-increasing
values in the Balassa index, RCA; is
even negative. This shows that the
production of grapes is unsustainable and
our country is a net importer of grapes.
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Fig. 5. Ballasa index for grapes - Source: ITC, International Trade Centre,
International trade in goods (www.Intracen.org/), Grapes, fresh or dried — 0806

MHpoekca Ha banaca npu BMHO
rnokassBa HWUCKU M HaMasisBaly CTONHOC-
T Ha RCA;, KOeTo oyepTaBa HUCHK OAN
Ha 6b/rapckMsa U3HOC Ha BUHO B CBETOB-
HuA usHoc. RCA, nokasea TeHAEeHUNS Ha
HamaneHue — ot 2,5 npe3 2007 r. Ha 0,3
npe3 2016 r., KoeTo nokasea 4e npes
2007 r. BUHOTO € 3aemMasio gobpo MSACTO

The Balassa wine index shows low
and declining RCA; values, which
outlines the low share of Bulgarian wine
export in world export.RCA, shows a
reduction trend — from 2.5 in 2007 to 0.3
in 2016, indicating that in 2007 vine and
wine had a good place in Bulgarian
agricultural export compared to the world,
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B Ob/sirapckusi cesickoctonaHckn usHoc B | but in 2016 the sector lost its position
CpaBHEHME CbC CBETOBHUSA, HO npe3 2016 | (Figure 6 and Figure 7).

r. ryéu pobpute cu nosvumn (durypa 6 n

durypa 7).
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Fig. 6. Ballasa Index for wines - Source: ITC, International Trade Centre,
International trade in goods (www.Intracen.org/), Wine of fresh grapes, incl. fortified
wines; grape must, party fermented and of an actual — 2204
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Fig. 7. Ballasa Index for wines - Source:ITC, International Trade Centre, International
trade in goods (www.Intracen.org/), Wine of fresh grapes, incl. fortified wines; grape
must, party fermented and of an actual — 2204

N3BOAN CONCLUSIONS

J103apo-BMHAPCKNA CEKTOp B Nepuo- The wine sector in the period of
fla OT uneHcTBoTo Ha bbnarapus B EC u | Bulgaria's EU membership and the
npunaraHeto Ha OCI1 ce xapaktepusupa | implementation of the CAP is
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KaTo HM3XOZASLO0 pa3BuBALLO Ce NPOU3BOA-
CTBO B OB/rapckoTo CEJICKO CTOMAaHCTBO.
ToBa ce NOTBbPXAABA OT OCHOBHWTE MOKa-
3aTeny xapakTepusmpalluy npov3BOACTBOTO
Ha BWHEHOrpo3ge W BWHO, KakTo W OT
Tbproeusita ¢ BMHO. lMpe3 uenus Habnwaa-
BaH Nnepuoj TO3n CeKTop HamasnsiBa cBouTe
nokasarenu u CTOMHOCT. ToBa JaBa OCHO-
BaHVWe fa ce HanpasBu 13BOJa, Ye Mpous-
BOACTBOTO € HEeYCTOWYMBO U C HaMasisiBaLla
KOHKYPEHTOCNOCOBHOCT, KakTo Ha BbTpeLl-
HYS, Taka U Ha BBLHLUHKA nasap.

MpuunMHKUTE 3a HecTabunHuTe No3u-
UMM KOWTO MMa J103ap0-BUHAPCKUSI CEKTOP
TpsbBa fa ce TbpcAT B TOBa, Ye cnepj
npueMaHeTo Ha Bbnrapus B EC OCHOBHMSA
WHCTPYMEHT Bb3[eNCcTBaLl BbpXy passuTue-
TO Ha 6BArapckoTo BMHEHO N103apcTBO 6e
HaunoHanHata nporpama 3a nognomMaraHe.
MpUIOXEHNUAT UCTOPUYECKM NOAXOSA 3a pas-
npegeneHne Ha HauuoHasHUTe MHaHCOoBM
nakeTy CbMBLTCTBALLM HALMOHAHUTE Npo-
rpamy 3a nognomaraHe Ha f103apcTBOTO B
EC 3a Bbbarapusi He oTpassiBalle B Mb/HA
cTeneH npobnemute B cektopa. MNMognoma-
raHeTo Ha GbArapckoTo /103apPCTBO NOCTaBs
6bArapckMTe NpomssoanTenIn B GpaHla B
HepaBHOCTOHO NOJIOXEHNE CNPsSIMO NPou3-
BOAMTENWTE OT APYrUTE CTPAHU-YUMEHKN.

B cblloTo BpeMe npe3 nocnefHuTe
4-5 roguHn ce HabnwaaBa HapacTBaHe B
naowmTe C HOBW /103, KOeTo e [o06bp
CUrHan 3a TOBa, Ye KOHKYPEHTHWUTE cuin Ha
N03apo-BMHAPCKMSA  CEKTOp  MOCTENEeHHO
3anoyBaTt Aa ykpeneart, HO ca HeobGXxoAuMU
06eMHEeHN YCUNWsA, KakTo OT CTpaHa Ha
npou3BoauTENNTE, Taka M OT CTpaHa Ha
Abpxasarta v ApyrM UHCTUTYLMK 3a TbpceHe

Ha BB3MOXHOCTM 3a MO PasWMPEHO
npegnaraHe Ha ObArapckuTe BUHA Ha
BbLHWHMATE nNasapu W 3a YyyacTue Ha

Bvarapusa B nporpamu 3a nonynspusnpaHe
Ha O6bArapckoTo BMHO Ha nasapuTe Ha
TPeTn AbpXaBu.

B Obaelle Bpeme oOvakBaHusATa U
Bb3MOXHOCTUTE 3a pasBUTVEHA BUHEHOTO
N103apCTBO Y HAc ca CBbp3aHW C MnoBuLIA-
BaHe Ha HMBOTO Ha MHOBAaLMWN B cekTopa. 3a
TOBa MOXe Ja [OoMpuHece MnoBulIaBaHe Ha
yCBOsIBAHETO MO OCHOBHata MsApKa Ha
HoBaTa HauuoHanHa nporpama 3a nogmno-
mMaraHe (2014-2018) ,[pecTpykTypupaHe u
KOHBepcua Ha no3qa“. KoHBepcupaHeTo w

a7

characterized as a descending
development production in Bulgarian
agriculture. This is confirmed by the main
indicators characterizing the production of
wine grapes and wine as well as the wine
trade. Throughout the observed period,
this sector reduces its indicators and
values. This gives grounds for concluding
that production is unsustainable and with

declining  competitiveness  both  on
domestic market and foreign market.
The reasons for the unstable

positions of the vine and wine sector
should be seek in the fact that, after the
accession of Bulgaria to the EU, the main
instrument influencing over the
development of Bulgarian vine and wine
sector was the National Support Program.
The applied historical approach for the
allocation of national financial packages
accompanying the national vine and wine
support programs in the EU, for Bulgaria
did not reflect to the problems in the
sector. Support to the Bulgarian viticulture
places Bulgarian producers in a
disadvantage compared to the producers
from the other member states.

At the same time, over the past 4-5
years there is an increase in the area of
new vineyards, which is a good sign that
the competitive forces of the vine and
wine sector gradually start to strengthen,
but the united efforts are needed both of
the producers and from the state and
other institutions in order to look for
opportunities for expanding the supply of
Bulgarian wines in the foreign markets
and also for Bulgaria's participation in
programs for the promotion of Bulgarian
wines in the markets of third countries.

In the future, the expectations and
opportunities for development of vine and
wine sector in our country are related to
increasing the level of innovations in the
sector. For this, the main measure of the
new National Support Program
(2014-2018) "Restructuring and
conversion of vineyards" can contribute.
Conversion and other activities affecting



ApyruTe AeliHOCTU BAMSIELUM BBPXY KOHKY-
pPEeHTOCNOCOBHOCTTA B CeKTopa BOAST A0
Nno-ByCOKa nNasapHa OpPUEHTMPAHOCT Ha
oTrnexgaHnTe coptoBe. He Ha nocnefHo
MSCTO CTOW WM npobnema c marpaxgaHe Ha
MENMopaTMBHU CHOPBXEHNA (cucTemu 3a
KankoBo HanosiBaHe). [nobasiHuTe npobne-
MU B KNMaTa npe3 nocsefHuTe roavHn no-
CTaBAT BbMpOCa 3a CBOEBPEMEHHO HaMos-
BaHe Ha N1030BUTE MacuBM 0COOEHO aKTyaJieH.

3a fa 6bAe ycrnelwHo pa3BUTUETO Ha
cektopa B 6nu3kuTe roavHu, Bbarapus
TpsibBa Aa ce cbobpasu C BKyCOBUTE Mpes-
nouMTaHua Ha NnoTpebuTenuTe Ha nasapa 3a
UMETO BHMMaHVE KOHKypeHUMsITa € W3K/IH0-
yuTesiHo ronama. Heobxogumo e 6barap-
CK/TE BMHA Ja y4yacTBaT B MaHaupu n Mex-
JyHapoaHW U3N0XeHUs, 3a Aa mMorart NoTeH-
UnanHuTe KynyBauu Aa rv BUAST U onutar.
B Tasu Bpb3ka € HeobXxoAMMO TACHO
CbTpyAHMYECTBO Mexay HauuoHanHata
no3apo-BuMHapcka kamapa u W3nbaHuten-
HaTa areHuusi no sio3ata 1 BUHOTO.

BaxHa nepcnektuBa 3a O6bAeLOTO
pasBuTME Ha N03apCcTBOTO UM BUHAPCTBOTO B
Bbarapusi e akTUBHOTO y4acTue Ha cTpaHa-
Ta HU B MEXAyHapogHUTE BUHEHW opraHu-
3auun, kKaTo MexayHapoaHaTta opraHusauus
no nosara u sBuHoto (OIV). Heobxoammo e u
cbCcpefoToyaBaHe Ha yCunusTa Ha agMUHU-
cTpaumaTa 3a YNEeHCTBO Ha CTpaHata Hu B
Acoumaupata Ha eBpOMeickUTe J103apcKu

pervoxun (AREV).

over the competitiveness of the sector
lead to a higher market orientation of the
varieties cultivated. Last but not least is
the problem with the construction of
meliorative equipment (drip irrigation
systems). Global climate changes in
recent years arise the issue of timely
irrigation of vineyards particularly current.

In order the sector to be successful
in the coming years, Bulgaria has to take
into account the taste preferences of
consumers in the market, for whose
attention the competition is extremely
high. It is necessary for Bulgarian wines to
participate in fairs and international
exhibitions so that the potential
consumers can see and experience them.
In this respect, close cooperation between
the National Viticulture and Wine
Chamber and the Executive Agency for
Vine and Wine is necessary.

An important perspective for the
future development of viticulture and wine
production in Bulgaria is the active
participation of our country in the
international wine organizations such as
the International Organization of Vine and
Wine (OIV).lt is also necessary to focus
the administration's efforts for Bulgaria‘s
membership of the Association of
European Wine Regions (AREV).
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Comparative assessment of the indicators actual fertility
and yield of new introduced for the Kyustendil table
grapevine cultivars
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PE3HOME SUMMARY

M3BbpLIEH € CpaBHUTENIEH aHa/n3 It was performed a comparative
Ha nokazaTenute, Xxapaktepuaumpauiy | analysis of indicators characterizing the
JencTBMTEIHATa poAoBUTOCT M agobuea | actual fertility and vyield of newly
Ha HOBOMHTpOAyLMpaHUTe 3a paiioHa Ha | introduced for the region of Kyustendil

Kioctengun pecepTHun coptoBe MwuckeT | table grapevine cultivars —  Misket
pyceHcku, Mpucta n Paxoso. Kato koH- | russenski, Prista and Ryahovo. Super
TPOJSiIeH BapuaHT e u3nonssaH copTbT — | early Bolgar, the reference for the group

eTaNloH 3a rpynara Ha paHo 3peewuTe | of early ripening cultivars is accepted as a
JecepTHu copToBe — Cynep paH Bosrap. | control variant. The research found that all
OT npoyyBaHETOo ce yCTaHOBM, Ye BCUUKK | investigated indicators of actual fertility
uscneABaHn nokasarenun Ha gencteuten- | and yields vary by year, but average
Ha poaoBuTOCT M pA06mB BapupaT no | values are fully within the requirements for
roguHKW, HO cpegHuTe UM CTOMHOCTM ca | table grapevine cultivars.

Hanb/IHO B rpaHuMUMTE Ha W3WCKBaHMATA
3a gecepTHu copTtoBe n03n. He ca ycta- | There were no clear trends in the
HOBEHM SACHM TeHAeHuun B AuHamukarta | dynamics of change in the individual
Ha W3MEHeHWe Ha OoTAenHuTe npusHauum | indications during the study. The
npes nepuoja Ha npoyysaHeTo. 3cnen- | investigated cultivars are characterized by
BaHWTE COPTOBE Ce Xapakrepusupar c | approximately equal productive
npuéNN3NTENIHO U3paBHEHU MPOAYKTUBHW | opportunities. The values of the indicators
Bb3MOXHOCTK. CTONHOCTMTE Ha nokasaTe- | developed buds and fruit shoots with 1
nnTe pasBuTU 04K 1 NAoAHW neTtopacnu ¢ | cluster are higher in the control - Super
1 rpo3pa ca ¢ No-BMCOKM Npu KOHTponaTta — | early Bolgar. The percentage of fruit
Cynep paH bonrap. [MpoueHTbT Ha | shoots by 2 clusters, the fertility coefficient
nnogHuTe netopacnn ¢ 2 rposga, koe- | of the leading shoot and fruit leading
PUUMEHTBT Ha POAOBUTOCT Ha netopa- | shoot, the average cluster mass and the
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Cb/l W NMOAEH neTopachk/, cpefHaTa
Maca Ha rposfg v cpefHusAT Jobus OT f103a
ca no-BMCOKM npu copToseTe [lpucta u
PsaxoBo. CwbllecTByBaT CTaTUCTUYECKMU
[JOKasaHN pasfikn Mexay COopToBeTe
Mpucta, PAX0BO M KOHTpO/IaTa Mo HAKOU
OT BaxKHUTe amnenorpadicku nokasarenn —
KoehVLMEHT Ha POAOBUTOCT Ha No4eH
netopacb/, cpefHa Maca Ha rposg u
cpefeH gobvs oT nosa.

KntouoBn aymn: nosa, pgecepreH
copr, WHTPOAYKUNA, gelictBuTeNnHa
poAOBUTOCT, AO6UB, CpaBHUTESHA OLEHKa

yBO/[,

Nozata (Vitis vilifera L.) e egHa oT
Hali-LUMPOKO PasnpoCTPaHeHUTE KynTypwu
B bbarapus, nopagu cBosita ronsimMa eko-
I0TMYHA M1aCTUYHOCT Y BUCOKO KayecTBO
Ha nnogoserte. lNpegnoctaBka 3a ToBa ca
N OT/INYHUTE MNPUPOAHU YCMOBMUSA, KOUTO
ca U3KIYUTENHO 6naronpuaTtHM  3a
NpPOM3BOACTBOTO Ha rpo3ge C pas/nyHo
HanpaBfieHne Ha uanonssaHe (Pandeliev
et al., 2012). OT Bcuukn haktopu, ¢ Hali-
ronsiMo 3HayeHue 3a ONTMMasIHOTO M3Mnos-
3BaHe Ha MOTeHUUa/THUTE Bb3MOXHOCTU
Ha cpefaTta B onpejenieH parioH wuma
n3bopbT Ha nogxopsAl, copt. B ycnosus-
Ta Ha rnobanmsaums, UHTEH3VBHO pa3Bu-
TME Ha J103apCTBOTO M HENpPekbCHaTo
NnpoMeHsiLaTa Ce KOHKIKTypa Ha nasapa
Ha rpo3ge, MMEHHO M360pbT Ha yAayeH
COpPTOB CbCTaB € e4HO OT Hai-BakHUTE
YCNOBMSA 3a NoslyyaBaHETO Ha BUCOKOKa-
YyecTBEHA W KOHKYpEHTHa NpoAyKuus
(Dimitrova et al., 2014; Dimitrova, 2015).
ToBa Hanara paswmpsiBaHeTO Ha CopTu-
MeHTa OT [ecepTHW COopToBe, C ornes
3a0BO/IIBAHE HapacTBalmTe U3MCKBa-
HMSA Ha noTpebutensa (Simeonov et al.,
2005). lMoBe4yeTo OT ChbliecTByBalWUTE
I030BM COPTOBE Ca C OrpaHuyeH apea
Ha oTriexgaHe, a Apyrm nopagu no-
rofisiMaTa Cu €KOJIorMYyHa MIacTUYHOCT U
LEeHHMTE CM CTOMaHCKM KadecTBa ca
NosIY4MN NO-LUMPOKO pa3npocTpaHeHue.

BHegpsiBaHETO B NpPOM3BOACTBOTO
Ha HOBW [ecepTHM COPTOBE, npuTexasa-
WM pasfiMyHM arpobmuonorMyHn U TEXHO-
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average yield per vine are higher in the
cultivars Prista and Ryahovo. There are
statistically proven differences between
cultivars Prista, Ryahovo and control on
some of the important ampelographic
indicators — coefficient of fertility of fruit
leading shoot, average cluster mass and
the average yield per vine.

Key words: vine, table grapevine
cultivars, introduction, actual fertility, yield,
comparative analysis

INTRODUCTION

The vine (Vitis vilifera L.) is one of
the most widespread cultures in
Bulgaria,due to its high ecological
plasticity and high quality of the fruits.
Prerequisite for this is the excellent
natural conditions that are very favorable
for the production of grapes with different
directions of use (Pandeliev et al., 2012).

Of all factors with greatest
importance for the optimal use of the
potential of environment in a concrete
region has the choice of a suitable
cultivar.

In the conditions of globalization, intensive
development of \viticulture and the
constantly changing market situation of
grapes, namely the choice of suitable
cultivar is one of the most important for a
high-quality and competitive production
(Dimitrova et al., 2014; Dimitrova, 2015).

This requires the expansion of the
assortment of table grapevine cultivars to
satisfy the high requirements of
customers (Simeonov et al., 2005). Most
of the existing vine cultivars have a limited
range of cultivation, others due to their
greater ecological plasticity and their
valuable economic qualities have been
more widely distributed.

The introduction into the practice of
new table grapevine cultivars with
different agrobiological and technological



NOTNYHN XapaKTePUCTUKN € CBbP3aHo C
MHOIO MpoyyBaHWUA M U3NUTBaHWUSA, C Len
Aa ce otbepaT Te3u, KOUTO MoKaxaT Hai-
pobpn kavectea M ca no-gobpu oT
pasnpocTtpaHeHuTe B [afeHus painoH
copTtoBe (Stoev, 1964). B bbarapus ca
Cb3faZleHn peauua LLeHHU aecepTHN cop-
TOBE /103U, HAKOM OT KOUTO Cca MOCOYEHU
Kato obpasun Ha CBeTOBHaTa cesiekuus,
HO BBMNPEKM TOBa OCHOBEH Npob/iem Ha
[ecepTHOTO rpo3A0npon3BOACTBO B CTpa-
HaTa HM e copToBaTa CTPYKTypa Ha /1035-
Ta (Lazarov, 1998). NoBeyeTo OT HOBOCE-
NeKUMOoHNpaHnTe  JecepTHM  COPTOBE
nosu, BKNKYeHU B HauuoHanHata copTto-
Ba /INCTa, ca MHOro cnabo pasnpocTpaHe-
HW, BbMNPEKM Ye npeBuLIaBaT cTaH4apTHU-
Te copToBe MO peauua OGUMOMOTUYHU 1
cTonaHckn kavectsa (Lazarov, 1998; Nakov
et al., 2007; Simeonov et al., 2010;
Pandeliev et al., 2012).

EAVMH OT OCHOBHWTE KpuTepun 3a
n3bopa Ha BCeKu N030B COPT € HerosaTa
JecTBUTENHA POJOBUTOCT, KOSTO € W3KJH0-
UMTENIHO TOYEH MokasaTesl 3a MNPOAYKTUB-
HUTE MYy Bb3MOXHOCTU. TS € OCHOBEH amne-
norpadpcky  KpUTEpUiA NpY OLUEHSIBaHE Ha
cTonaHckata My 3Ha4YMMOCT U Bb3MOXHOCTU
3a pasnpocTpaHeHve B pas/iniHu paioHu u
MuKpopalioHn (Simeonov and Roycheyv,
2013). PogoBuTocTTa € reHeTM4YHo obycrio-
BeHa CnocobHOCT Ha copTa fga 3anara
pasNMYHO KOIMYECTBO CHLBETUSI B 3VMHUTE
ouun, fa uma no-ronsM Wam no-MasTbk Mpo-
LEHT pa3BuUTU 1 MI0AHU NeTopacnu, koedu-
uMeHT Ha pogosutoct u ap. (Roychev,
2012). Ta Bnusie NpsiIKO U BbPXY Koamyec-
TBOTO Ha pgobusa (Mokreva and Roychev,
2004; Mokreva, 2011). Cnopepg Katerov et
al. (1990), no3oBuTe copTOBE Ce pasnnya-
BaT N0 CBOSITA POAOBUTOCT, KOSITO MOXe Aa
6bae BMCOKa, cpefHa Wan Hucka. B 3aBu-
CMMOCT OT HanpaB/IeHWETO Ha W3MO0M3BaHe
Ha Trpo34eTOo OCHOBHO MW3WCKBAHE KbM
[ecepTHWTE COPTOBE /1031 € BUCOKaTa Wau
cpefHa JeicTBuTeNHa poAoBMTOCT (lvanov,
2011).

Llenta Ha HacToALLOTO U3cneaBaHe
€ [la ce Hanpasu CpaBHUTE/IEH aHaIu3 Ha
efleMeHTUTe Ha AeicTBuTeNnHaTa pogoBu-
TOCT U AOGMB Ha TPU HOBOMHTPOAYLMPAaHU
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characteristics is associated with many
studies and trials in order to select these,
that show the best qualities and are better
to cultivars distributed in the region
(Stoev, 1964).

Many valuable cultivars of table grapevine
have been created in Bulgaria, some of
which are listed as examples of world
selection, but the major problem of table
grape production in our country is the
cultivar structure of vineyards (Lazarov,
1998). Most of the newly selected table
grapevine cultivars included in the
National List of Varieties is poorly spread,
although they exceed the standard
cultivars to a range of biological and
economic qualities (Lazarov, 1998; Nakov
et al, 2007; Simeonov et al., 2010;
Pandeliev et al., 2012).

One of the main criterions for the
selection of each vine cultivar is its actual
fertility, which is a highly accurate
indicator of its productive capacity. It is a
basic ampelographic criterion in
assessing its economic significance and
distribution  opportunities in  different
regions and micro-regions (Simeonov and
Roychev, 2013). Fruitfulness is the
genetically determined ability of the
cultivar to set a different amount of
inflorescence in the winter eyes, to have a
larger or smaller percentage of developed
and fruit shoots, fertility coefficient and
etc. (Roychev, 2012). It has a direct
impact on the quantity of yield (Mokreva
and Roychev 2004; Mokreva, 2011).
According to Katerov et al. (1990), vine
cultivars differ in their fertility, which can
be high, medium or low. Depending on
the direction of use of the grapes, the
main requirement for the table grapevine
cultivars is the high or medium actual
fertility (Ivanov, 2011).

The aim of this investigation was to
make a comparative analysis of the
elements of the actual fertility and yield of
three newly introduced in the region of



3a paiioHa Ha KiocTeHaun paecepTHU
CopTOBeE /103!.

MATEPWNAN N METO4WA

EkcnepymeHTanHata pabota e
npoBefeHa B ONUTHO /I030BO HacaxgeHne
B VIHCTUTYT no 3emegenve - KiocteHann,
npe3 nepuoga 2013-2015 r. MNouysBata B
ONUTHUS Y4YaCTbK € CW/THO U3NYXeHa,
CpefHoO NecbKIMBO-rAMHecCTa, cnabo fao

CpefiHO KaMeHuUCTa KaHesleHa ropcka
nousa (Chromic Luvisols) ¢ HeyTpanHa
peakxuus.

OG6eKT Ha uscnefBaHe ca cb3faje-
Hute B N3C ,O6pa3uos undnuk’ - Pyce
JecepTHn copToBe MUCKET PYCEHCKM
(vuepseH), Mpucta (658n) n Paxoso (65n).
3a cpaBHUTENEH BapuaHT € W3Mosi3BaH
Npoy4YeHVAT B paiioHa Ha KiocteHann 65
paHo 3peew, copt Cynep paH Bonrap.
Nosute ca 3acafgeHu npes3 nponetra Ha
2009 rognHa npu pasctosHua 2,50 m
Mexny pegosete 1 1,25 m BbTpe B peja.
MpucageHn ca BbPXY MNoOANOXKaTa
BepnaHgnepn x Punapua CO4 wn ca
hopmMupaHn nNpPU3EeMHO NO cucTemaTa
nogo6peH lMoiio ¢ exerogHo 3arpebsaHe
npes 3umaTta. HaTtoBapBaHeTO npes3
nepvofa Ha u3cneasaHe e efHakso npwu
BCUYKM cOpTOBE — 18 3UMHM 04K Ha N03a,
peannsnpaHo ypes3 1 nnogHa npbyka ¢ 12
3UMHM oYM 1 3 Yena € Mo 2 3UMHK OYMW.

lMpoyyBaHeTo Ha N030BUTE COPTO-
BE e M3BbpPLUEHO Mo MeToaukara, onuca-
Ha B bbarapcka amnenorpadgus, Tom 1
(Katerov et al., 1990).

MonyyeHute eKcnepumeHTasHW
pesyntaty ca o6paboTeHM Mo mMeToAa Ha
OVCNEePCUOHHMSA aHasn3, KaTto e M3nos3BaH
LSD-kpuTepuii 3a [oka3BaHe CTaTUCTU-
yeckaTa 3HA4YMMOCT Ha YCTaHOBEHWUTE
pasnuky Mexay KOHTposnata U BapuaHTuTe.
OueHkaTa € HanpaBeHa MNpuM HUBaA Ha
3HauynmocT P<0,05, P<0,01 wn P<0,001
(Maneva, 2007).

PE3YJITATU N OBCBXXOJAHE
Pesyntatute OT nokasatesnTe Xxa-
pakTepusupaly felicTBuTeNHaTa pPOLOBU-
TOCT Ha W3cnefBaHUTe [ecepTHU copToBe
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Kiustendil table grapevine cultivars.

MATERIAL AND METHODS

The research was conducted in
experimental vine plantation at the
Institute of Agriculture- Kyustendil during
the period 2013-2015. The soil in the test
area is highly leached, medium sandy-
loam, weakly to moderately stony
cinnamon forest soils (Chromic Luvisols)
with a neutral pH.

The object of research was table
grapevine cultivars — Misket russenski,
Prista and Ryahovo, created in the IASS-
"Obraztsov chiflik", Rousse. For
comparative variant was used early
repining cultivar (standard) Super early
Bolgar, studied in the region of Kyustendil.
The vines were planted in the spring of
2009 at 2,50 m distance between rows
and 1,25 m inside the lines. They were
grafted onto rootstock Berlandieri x
Riparia SO4 and formed by the system
ground Gyuyo, with annual cover with soil
in the winter. The load during the research
was the same in all cultivars — 18 buds
(winter eyes) of the vine realized by 1
fruit-stick with 12 buds and 3 knots with 2
buds.

The study of vine cultivars was
done in methodology described in
Bulgarian ampelography, volume 1
(Katerov et al., 1990).

The experimental results were
processed by the method of dispersion
analysis, using the LSD test for proving
statistical significance of the differences
between the control and variants. The
assessment was done at significance
level P<0,05, P<0,01 and P<0,001
(Maneva, 2007).

RESULTS AND DISCUSSION
The results of the indicators
characterizing the actual fertility of the
tested table grapevine cultivars show



no3n, nokaspat 3Ha4ynTesIHO pa3Hoo6pa3|/|e
npe3 otrgesiHnTe roanHn Ha eKcnepumMeH-

TasiHaTa paborta (Tabnuua 1).

considerable  variation  during  the
individual years of the experimental work
(Table 1).

Tabnuua 1. MNMokasatenu Ha AelcTBUTENHa POAOBUTOCT Ha AECEPTHU COpPTOBE

nio3m 3a nepuoga 2013-2015 .

Table 1. Parameters of actual fertility of table grapevine cultivars from the period

2013-2015
MnogHn netopacnu KoedpuumenT Ha
Pa3sutn Fruit shoots, % c POAOBMTOCT
oefficient of fertility
Copt fogMHa  3MMHM oun
Cultivar Year Developed clrpo3g c2rpo3ga Ha passaT g nnogeH
buds, % O6buio with 1 with 2 NIETOPACL — horopacn
' Total of developed P
cluster clusters shoot of fruit shoot
MUCKET pyCeHCKM 2013 74,7 68,6 66,7 33,3 0,88 1,29
Misket 2014 80,5 76,3 81,8 18,2 0,92 1,21
russenski 2015 80,5 64,7 67,6 32,4 0,83 1,28
Average 78,6 69,9 72,0 28,0 0,88 1,26
2013 66,7 75,0 66,7 33,3 1,00 1,33
Mpucta 2014 67,0 83,3 60,0 40,0 1,17 1,40
Prista 2015 77,8 71,4 80,0 20,0 0,93 1,31
Average 70,5 75,6 68,9 31,1 1,04 1,35
2013 72,2 69,3 66,7 33,3 0,93 1,34
PsixoBO 2014 68,7 79,7 60,0 40,0 1,12 1,41
Ryahovo 2015 61,1 72,7 75,0 25,0 0,91 1,24
Average 67,4 73,9 67,2 32,8 1,00 1,33
Cynep paH bonrap 2013 77,9 71,4 80,0 20,0 0,86 1,20
(koHTpONa) 2014 78,7 82,5 72,7 27,3 1,00 1,22
Super early Bolgar 2015 79,8 64,3 77,8 22,2 0,81 1,26
(control) Average 78,8 72,7 76,8 23,2 0,89 1,23
Cnopeps npueTtata Knacudukaums According to the accepted

JenbT Ha pas3ButTUTE Jletopaciv e
“BMCOK” npu BCUYKM coptose. CbC cpas-
HUTE/IHO Hal-BUCOK MPOLEHT pPasBuUTK
3UMHM oun (cpegHO 3a  um3cnensaHus
nepuwos) e kKoHTponata Cynep paH
Bonrap (78,8 %), a ¢ Haii-HNCBK PsixoBo
(67,4 %). AvHamukaTa Ha TO3M MoKasa-
Ten npes rogMHUTE Ha u3cnejBaHe Bapu-
pa B OTHOCUTESIHO TECHW rpaHuium — oT
779 % po 79,8 % npu KoHTponara, OT
74,7 % po 80,5 % npu MuCKeT pyCeHCKH,
ot 66,7 % go 77,8 % npu Mpucta n ot
61,1 % po 72,2 % npun Paxoso. MNpu BCUY-
K/ cOpTOBe, C W3KNouYeHne Ha PAxoso,
Hali-BMCOKMN CTOMHOCTU Ha nokasaTtens ca
ycTaHoBeHu npe3 2015 r. (Tabnuuya 1).
CpefHo 3a nepuojga Ha uscnensa-
He ca ce pasBuav NPpMGAN3NTESNTHO efHak-
BO KO/IMYECTBO M/I04HM fieTopacnu. [e-
T UM NPU BCUYKM COPTOBE Ce onpefe-
NA KaTo “BMCOK” Npwu yCNoBuATa Ha onuta.

classification, the share of developed
shoots is "high" for all cultivars. With
relatively higher percentage developed
winter eyes (average for the study period)
was the control cultivar Super early
Bolgar (78,8%) and the lowest Ryahovo
(67,4%). The dynamics of this indicator
during the survey years varied in a
relatively narrow range — from 77,9% to
79,8% in the control cultivar, from 74,7%
to 80,5% in Misket russenski, from 66,7%
to 77,8 % in Prista and from 61,1% to
72,2% in Ryahovo. For all cultivars
except Ryahovo, the highest values of
the indicator were established in 2015
(Table 1).

Average for the period of study, it
was developed approximately the same
amount of fruit shoots. Their share in all
cultivars is defined as "high" under the
conditions of the experiment. The values
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CTOMHOCTMTE Ha TO3M Mnokasartes Bapu-
pat B rpaHuumMte ot 69,9 % (MwuckeT
pyceHckn) oo 75,6 % (Mpwucta), cnpsmo
72,7 % npw KoHTponata copt Cynep paH
Bonrap (Tabnuua 1).

Hali-manko nnogHu netopacnum ca
oTyeTeHn npe3 2015 r., KOeTo Haii-
BEPOSATHO Ce [Ab/KM Ha Hebiaro-
NpUATHWTE  KIMMATUYHW  YCMOBMSA MO
BPEME Ha 3a/laraHeTo Ha CcblBeTusTa B
3UMHNTE O4YM npeaxogHata roguHa. Mpu
n3cneABaHNTE COPTOBE MPOLEHTHLT € OT
64,7% (MuckeT pyceHckn) po 72,7%
(PsixoBO), a npu KoHTponata — 64,3%.
Mpe3 TasuM roavHa AeincTBuTenHara
pofOBUTOCT Cce onpegens r1aBHO OT
netopacnute ¢ 1 rposg, Kouto ca B
rpaHuumTe ot 67,6 % (MuckKeT pyceHckn)
no 80,0 % (MpucTa), cnpsmo 77,8 % npwu
Cynep paH bonrap.

Mpe3 ocTaHa/IMTe roAMHKU, NPOLLEH-
TbT Ha N/IOAHUTE /IETOPACc/N € MO-BUCOK
KaTo C Hai-BMCOKU CTOMHOCTW ce Xapak-
Tepmsnpa 2014 r., koraTo U genbT Ha
netopacnute ¢ 2 rpo3ga, ¢ U3KIYeHune
npu copT MUCKET PYCEHCKN, € Ha-roNsaM.

Mo-Mankuat 6poii pasBuUTU  OuM,
noBeyeTo OT KOMTO ca MIogHW WU No-
ronemms 6poii  pas3BuaM ce NA0AHMU
netopacnm ¢ 2 rposga npu COpTOBETE
Mpucta n PaxoBo onpegenar v no-
BMCOKUSI UM KOE(UUUEHT Ha POAOBUTOCT
Ha pa3BUT W NJI0AEH JleTopach/l.
KoedouumeHTbT Ha  pOZOBWUTOCT Ha
pasBuUT fieTopack/sl Npu gBata copta €
cboTBeTHO 1,00 npu Psaxoso n 1,04 npu
copt lMpucta. C Hai-HUCBHK KOeULMNEHT
Ha pPOLOBUTOCT OT BCUYKM NPOYYBaHM
coptoBe e MuckeT pyceHckn (0,88),
KOETO Ce Ob/IKM Ha MO-HWUCKMSA MPOUEHT
naogHn netopacnu. Mo T103n nokasaren
KOHTPO/IHMAT COPT 3aeMa MEeXAUHHO
nonoxeHne — 0,89. AHanornyHm ca wu
pesyntatute 3a koedmuMeHTa Ha NJo4€eH
neTopach/i, Kb4eTo OTHOBO C MO-BUCOKU
cToiHocTK ca coptoBeTe lMpucta (1,35) n
PsxoBo (1,33), a ¢ Hali-Huckn copTt Cynep
paH bonrap — 1,23. MUCKET pPYCEHCKM
3aemMa MeXAWHHO MOSIOKEHNe Mo TOo3u
nokasaten (1,26), KOeTo ce Ab/HKU Ha Mno-

of this indicator ranged from 69,9%
(Misket russenski) to 75,6% (Prista),
compared to 72,7% in the control cultivar
Super early Bolgar (Table 1).

Less fruit shoots were recorded in
2015, probably due to the unfavorable
climatic conditions during the formation of
the inflorescences in the winter eyes the
previous year. In investigated cultivars
the percentage was from 64,7% (Misket
russenski) to 72,7% (Ryahovo) and in the
control — 64,3%.

In this year, the actual fertility is mainly
determined by the shoot with one cluster,
that was in the range from 67,6% (Misket
russenski) to 80,0% (Prista) compared
with 77,8% in cultivar Super early Bolgar.

In other years, the percentage of
fruiting shoots was higher, with the
highest values was characterized 2014,
when the share of the shoot with 2
clusters, except for cultivar Misket
russenski was greatest.

The less number of developed
buds, most of which are fruiting, and the
bigger number of fruit shoots with 2
clusters in cultivar Prista and Ryahovo,
also determine their higher fertility
coefficient of a developed and fruit
shoots. The coefficient of fertility of
developed shoot in both cultivars was
1,00 in Ryahovo and 1,04 in Prista.
The lowest fertility coefficient of all
investigated  cultivars had  Misket
russenski (0,88), due to the lower
percentage of fruit shoots. By this
indicator, the control cultivar occupied a
medial position — 0,89. Similar are the
results for the fertility coefficient of fruit
shoot, where again with higher values
were cultivars Prista (1,35) and Ryahovo
(1,33) and with the lowest Super early
Bolgar — 1,23. The cultivar Misket
russenski occupied an intermediate
position on this indicator (1,26), which is
due to the bigger number of fruit shoots
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ronemus 6polri nnogHu netopacnn ¢ 2
rposga, cnpsiMo KoHTponarta.
Mpoy4yBaHUTE COPTOBE Ca PEKONTU-
paHM npu pocTUraHe Ha KOHCyMaTuBHA
3pSIOCT Ha rPO3AeTo, KaTo ca OTYETEHW
efnieMeHTUTe Ha gobusa (Tabnmua 2).

with 2 clusters, compared to the control.

The studied cultivars  were
harvested at the consumptive ripeness of
the grapes, the yield elements were
recorded (Table 2).

Tabnuua 2. Mokasatenun Ha Ao6vBa Ha [ecepTHU COpToBe /103U 3a nepuoaa

2013-2015rr.
Table 2. Parameters of the yield of table grapevine cultivars from the period
2013-2015
Copt FoguHa Maca Ha rpo3g [o6uvs oT nosa
Cultivar Year Weight per cluster, g Yield per vine, kg
2013 304,0 3,70
MwuckeT pyceHcku 2014 259,1 3,50
Misket russenski 2015 292,0 3,40
Average 285,0 3,53
2013 364,6 4,30
Mpucta 2014 262,7 3,50
Prista 2015 305,7 4,00
Average 3110 3,93
2013 337,5 4,00
PsaxoBo 2014 354,0 4,90
Ryahovo 2015 405,0 3,80
Average 365,5 4,23
2013 302,1 3,60
Cynep paH bonrap (koHTpona) 2014 268,5 3,80
Super early Bolgar (control) 2015 263,3 3,00
Average 278,0 3,46

CpefHO 3a nepvoga ¢ Haii-ronsama
cpefiHa Maca Ha rposf e copT PsxXoBO
(365,5 g), cneaaH ot Mpucta (311,0 g) n
MwuckeT pyceHckn (285,0 g). C Hai-HUCKM
CTOMHOCTM Ha Macata Ha 1 rpo3g e
KoHTposnata (278,0 g). o oTHOLEeHne Ha
TO3M nokasaTtesl BCWUYKM  MPOY4YBaHU
COpPTOBE, OTrOBapAT Ha U3MCKBaHMATA 3a
KayecTBO Ha rposgeto knac ,Exkctpa’.

CpegHvsaT gobuB OT egHa o3a
oTpassiBa CBbBKYMHO BCUYKM OCTaHau
nokasarenn u paskpvsa TOYHO MNPOAYK-
TUBHUTE BB3MOXHOCTW Ha BCEKU COpT.
HoBouHTpoAyuupaHuTe AeCcepTHU CopTo-
BE Ce XapakTepusupar C nNo-ronsma
[OBMBHOCT cnpsAMo koHTponata. C Haii-
BWCOK cpefieH fo6MB OT n03a ce oT/iya-
Ba copT Psaxoso (4,23 kg), cnegsaH oT
Mpucta (3,93 kg). Mpu coptoseTe c no-
Maslku No Maca rposgose [A06MBBLT OT
N103a e CPaBHUTESTHO NO-HUCHK — MuckeT

An average for the period with the
highest average mass of cluster was
cultivar Ryahovo (365,5 g), followed by
Prista (311,0 g) and Misket russenski
(285,0 g). With the lowest mass values of
1 cluster was the control (278.0 g). In
regard to this indicator, all tested cultivars
correspond to ’'Extra’ grape quality
requirements.

The average yields per vine reflect
to all other indicators in total and reveal
exactly the productive potential of each
cultivar. The newly introduced table
grapevine cultivars are characterized by a
higher yield than the control.

With the highest average yield per
vine was cultivar Ryahovo (4,23 kg),
followed by Prista (3,93 kg). In the
cultivars with smaller mass of cluster the
yield per vine is relatively lower - Misket
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pyceHckmn (3,53 kg) n Cynep paH bonrap
(3,46 ko).

BapvpaHeTo Ha pesynratute no
FOAVHW WU BapuaHTW € He3HauuTesHo, KaTo
2015 r. € CbC CPaBHUTE/THO MO-HUCKN BENW-
YMHM Ha TO3W MokasaTesi, KOeTO Ce OAb/KU
Ha No-MasikoTo CbLBeTUs hopMupaHn npe3
npegxofHara roguHa.

CpaBHUTETHUSIT CTATUCTUYECKU aHa-
M3 NMOKas3Ba, Ye pasnuunaTa mMexay otaen-
H/TE COPTOBE M KOHTpO/aTa nNpu noBevyeTo
nokasartesnn ca HecbllecTBeHn (Tabnuua
3). Jluncea fAokasaHa pasnunka Mexay u3-
cnefBaHUTE BapuaHTK Npu nokasarennrte —
MPOLEHT pasBUTK 04X, MIOLHM NeTopacsu
U KoeUUMEHT Ha POAOBUTOCT Ha pasBUT
netopachbi. MsknueHve npasu nokasaTe-
NS NPOLUEHT pas3BUTK 3UMHU QYU NpPU COpT
PaxoBo, KbAeTo CTOMHOCTTA € AoKa3aHo
MO-HUCKA OT Ta3n Ha KOHTPOJIHWS BapUaHT.
Pa3nukute mexay lMpucrta, PAXOBO M KOH-
Tposiata No OTHOLIEHMME Ha KoedhuuueHTa
Ha pOAOBMTOCT Ha MMOAEH neTopachs ca
[OKa3aHNn C MOJIOKUTE/NIHO 3HAYeHue Ha
npusHaka.

russenski (3,53 kg) and Super early
Bolgar (3,46 kg).

The variation of the results by
years and variants is slight, as 2015 is
relatively lower values for this indicator,
due to the fewer inflorescences formed in
the previous year.

The comparative statistical
analysis shows that the differences
between the cultivars and the control in
most indicators are insignificant (Table 3).
There is no proven difference between
the studied variants in the indicators —
percentage of developed buds, fruit
shoots and coefficient of fertility of a
developed shoot. An exception is the
indicator percentage of developed buds
in the cultivar Ryahovo, where the value
was lower than that to control variant.
The differences between the Prista,
Ryahovo and the control cultivar of the
fertility coefficient of fruit shoot are
proving positive.

Tabnuua 3. CpaBHUTENEH aHa/IN3 Ha AelcTBMTENTHaTa poAoOBUTOCT U AobuBa Ha
[ecepTHU COpTOBe 103U 3a nepmoga 2013 — 2015 .
Table 3. Comparative analysis of the actual fertility and yield of table grapevine

cultivars from the period 2013-2015

KoemuyeHT Ha pofLOBUTOCT Ha:

Pa3sutun MnogHu Coefficient of fertility of: Maca Ha  [o6us oT
CopTt 3MIMHM Q4N fleTopac/un rposg nosa
Cultivar Developed Fruit shoots, passut nnopaeH Weight per  Yield per

buds, % % szeTorIJam:g nertopacwb/i cluster, g vine, kg

evelope fruit shoot
shoot

M!/ICKeT pyceHCK_VI 78,6 n.s. 69,9 n.s. 0,88 n.s. 1,26 n.s. 285,0 n.s 3,53 ns.
Misket russenski
anICTa n.s. n.s. n.s. + ++ +
Prista 70,5 75,6 1,04 1,35 311,0 3,93
PsxoBo 67,4" 739" 1,00 1,33" 3655 423"
Ryahovo
Cynep paH bonrap
(konTpona) 78,8 72,7 0,89 1,23 278,0 3,46
Super early Bolgar
(control)
F 3,691 3,196 11,377 2,66 90,387 11,99
SD 4,258 2,196 3,18 4,934 5,905 0,147
LSD 0,05 10,43 5,381 7,782 0,12 14,47 0,361

* n.s. (HegokasaHu pasnvku / non signifitsant); +/- ( P<0,05); ++/-- (P<0,01); +++/--- (P<0,001)

CpegHata maca Ha rposfa, kakto u
o6o6ulaBalWwuAT nokasaren — Ao6ue OT
no3a ca [AokasaHo MOo-rofisiMM OT KOHTPO-
nata npu copToseTe [Npucta n Psaxoso. OT

The average mass of clusters, as
well as the generalizing indicator — yield
per vine are proven to be bigger in
cultivars Prista and Ryakovo than to the

56



BCMYKM BGUOMETPUYHM [AHHWN Ce YCTaHOBMW,
ye wMexay copT MuWCKET pyCEHCKM W
KOHTponaTa HAMa JokasaHa pasnuka no
HATO eguH noka3aten. CTolHoCTUTE Ha
noBeyeTo OT M3c/eaBaHWTe Npu3Hauu ca
no-eucokn npu copt Cynep paH Bonrap
(Tabnuua 3).

N3BOAN

Bcuukn mscnepasaHu nokasarenn Ha
feicTBUTENHA pOJOBUTOCT M J06GMB npu
npoyysaHWTe COpTOBeE, Bapupar no roguHu,
HO cpefHWTe MM CTOWHOCTW Ca Hamb/IHO B
rpaHuLMTE HA W3UCKBAHMSTA 3a AecepTHU
copToBe s031. He ca ycTaHOBEHM SCHU
TEHAEHUMW B AMHaMVKaTa Ha U3MEHEHVE Ha
OTAENHWTE nokasaTenu npes nepuoga Ha
npoyyBaHeTo. l3cnedBaHnTe copToBe Cce
xapakrepusupar ¢ npuéau3uTenHo uspas-
HEeHW MPOAYKTUBHM Bb3MOXHOCTH.

CroiiHOCTMTE Ha nokasaTenuTe
passutM ouv U NIOAHM netopac/im ¢ 1
rpo3g ca C Mo-BUCOKA CTOMHOCT npwu
KoHTponata — Cynep paH Bonrap, a Ha
naoAHW netopacnu ¢ 2 rposga, Koedwm-
LUMEHT Ha POAOBUTOCT Ha JleTopach/ U
nnoJeH netopachbf, cpefHa maca Ha
rposg v cpefeH [o6wB OT f03a — npu
coptose lNpucTa un Paxoso.

CoblecTByBar MaTemaTuyeckm
JOKa3aHU pasnnunsa mexpgy CopToBeTe
Mpucta, PAxoBo n koHTposnata — Cynep
paH Bonrap no HAKOM OT BaXHWTE amne-
norpadyckn nokasartenn — KoemuumeHT Ha
pOOBUTOCT Ha MNOAEH /IETOPaCH/, Cpes-
Ha mMaca Ha rposg v cpegeH gobus ot

control cultivar. From all biometric data it
was found that there was no proven
difference  between cultivar Misket
russenski and control. The values of most
of the investigated indicators are higher in
cultivar Super early Bolgar (Table 3).

CONCLUSIONS

All tested indicators of actual fertility
and yield in the investigated cultivars, vary
by years, but their average values are
completely within the requirements of the
table grapevine cultivars. There are no
established clear trends in the dynamics
of change of the different indicators during
the study period. The studied cultivars are
characterized by approximately equal
productive capabilities.

The values of the indicators
percentage of developed buds and fruit
shoots with 1 cluster have a higher value
in the control — Super early Bolgar, and
fruit shoots with 2 cluster, coefficient of
fertility of the developed shoot and fruit
shoot, an average mass of cluster and
average Yield per vine — in cultivars Prista
and Ryahovo.

There are mathematically proven
differences between cultivars Prista,
Ryahovo and control — Super early Bolgar
in some of the important ampelographic
indicators — coefficient of fertility of fruit
shoot, average mass of cluster and
average Yyield per vine. For all other

nosa. MNpu BcuYkM ocTaHasIM nokasaTtenu | indicators, the differences are

pa3nnknMTe ca HeCbLLECTBEHMW. insignificant.
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PE3IOME

V3BbpLUEHO € CpaBHUTEHO amne-
norpacpcko m3cnegBaHe Ha  [AECEpPTHM
COpTOBE /1031 M efHa efiMTHa xubpugHa
dopma. YCTaHOBEHO €, 4Ye CbliecTByBa
[oKa3aHO CcTaTuCTMYecKo pasHoobpasue
BbB (peHoTMNHaTa 13siBa Ha MHOro rnoka-
3aTteniv 0T MeXaHUYHUS aHanus3 Ha rposga
1 3bpHOTO. EnnTHaTa chopma NpeBb3X0X-
[Ja n3BecTHUTe copToBe Mo peguua cro-
MaHCKN LLEHHU arpobuosIorMYHN N TEXHO-
NIOTUYHN XapakTepucTukn. B 3aBucumoct
OT reHeTnyHaTa um 67IM30CT N OTHOCUTEST-
Ha TeXeCT, B MHAMBMAya/lHaTa UAEHTWY-
HOCT Ha copToBeTe bpectoBuua-Manvepu
n Apmunpa-bonrap-Xubpug 10 ce Habnto-
JaBa 3HauuTenHa npunuka. C Hali-Hucka
CTeneH Ha CXOACTBO C OCTaHa/uMTe CopTo-
Be e Cynep paH bonrap. Ycnosusta Ha
BbHLUHATa cpefa BAMAAT Haii-criabo Bbp-
Xy NPOAYKTMBHOCTTa Ha copTta bonrap, a
Hai-cunHo - Ha Cynep paH bonrap.

KnouoBu gymun: aecepTHU copToBe
nosu, xubpugHa opmMa, CpaBHUTENHO
amnesorpadicko  u3cnegBaHe,  knactep
aHasIM3, eKosIorMyYHa NAacTUYHOCT

YBO/,

BI'IaFOI'IpVIHTHVITe NMOoYBEHO-K/TMUMAaTUYHU
ycnosus Ha Bbarapuss nossossiBat oT-
rNeXAaHeTo Ha [1eCEepPTHV COPTOBE /103U
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SUMMARY

A relative ampelographic study has
been made of table grape cultivars and an
elite hybrid form. It has been proven that
there is a statistical diversity in phenotypic
expression of many indicators of the
mechanical analysis of the cluster and the
berry. The elite form excels the known
varieties in a number of economically
valuable agro-biological and technological
characteristics. Depending on their
genetic proximity and relative weight, in
the individual identity of varieties
Brestovitsa-Palieri and Armira-Bolgar-
Hybrid 10, significant similarity has been
noticed. Super ran Bolgar has the lowest
degree of similarity with the other
varieties. The terms of the external
environment least affect the productivity of
the variety Bolgar and most strongly -
Super early Bolgar.

Key words: table grape cultivars,
relative ampelographic study, cluster
analysis, environmental plasticity

INTRODUCTION

The favourable climate and soil
conditions of Bulgaria allow the cultivation
of table grape cultivars for the production



3a NPOU3BOACTBO Ha KAayeCTBEHO rpo3je
3a npsicHa koHcymauus. B pepuua gbp-
)XaBwu ca Nnosly4eHy HOBW AEeCEPTHN COPTO-
BE /1034 C LIEHHW CTOMNAHCKM Ka4yecTsa.
TexHuTe arpobuonIorMyHn U TEXHONOINY-
HW OCOGEHOCTW, BMHArM npeacrasnsasat
WHTEPEeC 3a CpaBHsIBAaHE CbC CTapuTe U
M3BECTHN COPTOBE B TOBa Hanpas/ieHue
(Zankov, 1984; Colapietra et al., 1995;
Ivanov, 2009; Simeonov et al., 2012).
OTHOCUTETHUAT ASN1 Ha YyXAeCTpaHHUTE
copToBe B CTpyKTypaTta Ha no3sTa y Hac
NpeBb3X0XAa TO3M HA MECTHUTE COPTOBE.
Mpe3 nocnegHUTE HAKOMKO AeceTuneTus
ypes MHTpoayumupaHe U metoga Ha nosio-
BaTta xmbpmamsaumsi ca OTOpaHu U u3-
cneggaHu ronsim 6poii HOBY BMCOKOKavec-
TBEHW PaHHO-, CPEAHO- U KbCHO 3peeLum
e[pon/IogHN [EecepTHM COpPTOBE /103U
(Krumov, 2014; Simeonov et al., 2015). B
3aBMCMMOCT OT pailoHa, TpaguuumTte U
HaTpynaHus OMWT, CenekuMoHHaTa pabo-
Ta B 06/s1acTTa Ha N103apcTBOTO € Haco4e-
Ha KbM Cb3faBaHe WAN MHTpoAyLmpaHe
Ha JecepTHU COPTOBeE, KOMTO Aa y3pssart
npes nepvoga OT BTOparta NoJI0BUMHA Ha
Mecel, an ao kpas Ha oktomepu (Nakov
et al., 2007). Cneg n3yyaBaHe Ha 61Monorny-
HWTE O0COGEHOCTV W NPOAYKTUBHUTE Bb3-
MOXHOCTMW Ha OTAENHUTE AecepTHU COpToBe
MOXe [a ce OTKPOSIT TEXHUTE HaWi-LeHHU
amnesiorpaduCk Kayectsa M ga ce nosyuu
Hy)XHaTa MHopMaumMst 3a NpPaBUHOTO UM
TEPUTOPUANHO Pa3NpPoOCTPaHeEHNe.

LenTa Ha ToBa n3cnefBaHe e cpas-
HABAHETO Ha CTOMAHCKM BakKHW arpo6uoso-
TMYHW XapaKTepuUCTUKMN Ha HSKOMKO JecepT-
HM CEMEHHW copTa /1031 U OTKPOSIBAHETO Ha
CTOMAHCKM Hail-3HauMMuTE OT TAX.

MATEPVAT N METOON

B amnenorpadckoto u3cneasaHus
ca BK/IOYEHW NeT AecepTHU copTa No3u —
Apmupa, Cynep paH bonrap, bpectosu-
ua, bosrap, Manvepn n egHa HoBoCHL3AA-
JeHa enuTHa xmbpugHa dopma — Xubpug 10
oTrnexaaHn B Y4yebHO-ekcnepuMeHTasHaTa
6a3a Ha kaTegpa Jlo3apcTBo B ArpapeH
Yuusepcutet-fosams. To3n Tepoap ce
Xapaktepusmpa € W3K/IHUYMTENHO MNOAXO-
OAWM ycrioBUA 3a OTrnexpjaHe Ha fAe-
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of quality grapes for fresh consumption. A
number of countries have produced new
table grape cultivars with valuable
business properties. Their agro-biological
and technological features are always of
interest for comparison with the old and
famous varieties in this direction (Zankov
1984; Colapietra et al.,, 1995; Ivanov,
2009; Simeonov et al., 2012).

The relative share of foreign varieties in
the structure of the vineyards in our
country excels that of the local varieties.
Over the last few decades, by introduction
and the method of sexual hybridization, a
large number of new early high-quality,
middle and late ripening varieties of large-
fruited table grape cultivars have been
selected and tested (Krumov 2014,
Simeonov et al.,, 2015). Depending on
region, traditions and experience, the
selection work in the field of viticulture is
aimed at creating or introduction of table
grape cultivars that ripen from the second
half of July to late October (Nakov al.,
2007). After studying the biological
characteristics and the  productive
capacity of individual table grape cultivars,
their most valuable ampelographic
properties can be identified and the
necessary information for their proper
spatial distribution can be obtained.

The aim of this study is to compare
important economic agro-biological
characteristics of several seeded table
grape cultivars and the identification of the
most economically significant of them.

MATERIAL AND METHODS

The ampelographic study includes
five table grape cultivars — Armira, Super
ran Bolgar Brestovitsa, Bolgar, Palieri and
a newly created elite hybrid form - Hybrid
10, grown in the Educational and
experimental base of the Department of
Viticulture at the Agricultural University in
Plovdiv. This terroir is characterized by
extremely favourable conditions for



CEepTHU copToBe /103U. Te ca npucaneHun
Ha nopsioxkarta bepnaHguepn x Punapus
S04 wn ce otrnexgatr Ha opmunpoBka
C1b06neH aBypameHeH Moo ¢ n3paBHEHO
HaToBapBaHe npu pesutbaTa c 2 NIo4HU
NPbYKM MO 11 3MMHU 04YKn 1 6-8 yena no 2
ouM M pasCTosHWSA Ha 3acaxpjaHe
3,20/1,20 m. B ekcnepumeHTasiHaTa
paboTa ca BKIHOYEHU He Mo-Masiko oT 25
no3yn 3a Bceku copT. [po3geto mm e
06paHo B KOHCYMaTuBHa 3psAnocT. JlosuTe
OT [ecepTHUTe COpTOBeE ca Ha Bb3pacT
18-25 roguHu, a xubpugHata dopma — Ha
12 roguHu.

B npogbmkeHne Ha neT nocnepo-
BaTeNHW TOAMHW ca onpegeneHu Aein-
CTBUTENHaTa PoLOBUTOCT Ha BCEKWU COPT,
KaKToO U MnokasaTenurte Ha MexaHWyHus
aHanm3 Ha rposga u 3bpHoTo (Roychev,
2012). TMony4yeHuTe eKkcnepuMeHTasHK
JaHHW OT OTAesHWUTe aHamM3u ca npeg-
CTaBeHW KaTo cpefiHu OT BCUYKUTE rOOUHN
Ha wm3cnefBaHeTO M ca CTaTUCTUYECKU
06paboTeHN Ype3 TECT 3a MHOMOMOCOYHO
cpaBHeHne (Mokreva, 2007). Ypes knactep
aHanu3 ca onpefeneHn reHeTUYHo 6In3Ku-
Te rpynu coptose (Everitt, 1979; Philippeau,
1990). OueHkata Ha ekosiormyHara Bapwua-
OGWTHOCT Ha uscnedBaHuTe amnenorpadicku
nokasarenu e M3BbplieHA N0 MeTofa Ha
Wricke (1962, 1965), KoOiiTO gaBa Bb3MOXHOCT
3a onpefesnisiHe Ha B3aMMHaTa CBbP3aHOCT Ha
reHoTuna cbe cpegata. Huckute cToiHOCTH Ha
N34ncneHmnTe eko KOG(*)VILI'I/IeHTI/I nokassart no-
roniiMa ekosiormyHa naactTnYHOCT Ha CbOTBET-
HUs copT n obpaTHo (Mokreva et al., 2001).

PE3YJITATN N OBCBXAJAHE

[aHHiTe OT CcpaBHUTE/IHUA aHann3
Ha napameTpuTe Ha MeXaHW4HUS aHaIu3
npwv u3cnegBaHNTe COPTOBE /103U U XMOPUA-
Ha (pbopma nokassaT, Ye CbLieCcTByBa pa-
3HoO6pa3sne BbLB (peHoTUNHaATaA UM U3siBa B
3aBMCUMOCT OT FeHOTUNA Y BbHLUHWUTE YC/0-
Bua (Ta6bnumua 1). NpoayKTUBHUAT NOTEHLUM-
an Ha uscnefBaHUTe COPTOBE NpoO/sMvaBa
Hail-nobpe npu oTuMTaHe nokasarenuTte Ha
pofoBuToCTTa 1 A06MBA. 10 OTHOLIEHNE Ha
KoemumMeHTa Ha pPOoOAOBMTOCT J/wmnceart
[OKa3aH/ CblUEeCTBEHU pas/iuku  Mexay
YTBbpAEHNUTE copToBe M Xubpug 10. Toii

61

growing table grape cultivars. They are
grafted onto rootstock Berlandieri x
Riparia SO4 and are grown on the
formation Stem two-arm Gyuyo with
aligned load in pruning with 2 fruit
branches each with 11 winter eyes and
6-8 nubs each with 2 eyes and planting
distances of 3,20/1,20 m. The
experimental work includes no less than
25 vines of each variety. Their grapes are
harvested in consumptive maturity. The
vines of table grape cultivars are 18-25
years old, while the hybrid form is 12
years old.

For five consecutive years the
actual fertility of each variety, as well as
the indicators of the mechanical analysis
of the grapes and the berry have been
identified (Roychev 2012). The experimental
data of the individual analyses are
presented as the average of all the years of
the study and are statistically processed
through a cross comparison test (Mokreva,
2007). Genetically close groups of varieties
have been determined through cluster
analysis (Everitt 1979; Philippeau 1990).
The evaluation of environmental variability
of the studied ampelographic indicators was
carried out by the Wricke method (1962,
1965), which enables to determine the
interconnectivity of the genotype with the
environment. The low values of the
estimated eco coefficients show greater
ecological plasticity of the variety concerned
(Mokreva al., 2001).

RESULTS AND DISCUSSION

Data from the comparative analysis
of parameters of the mechanical analysis in
the grape varieties and hybrid forms studied
show that there is diversity in their
phenotypic  expression according to
genotype and external conditions (Table 1).
The productive potential of the studied
varieties is best seen in reporting the
indicators of performance of fruitfulness and
yield. Regarding the coefficient of
fruitfulness, there are no significant
differences between the varieties and
Hybrid 10. It varies from 0.78 (Brestovitsa)



Bapupa ot 0,78 (BpectoBuya) go 1,00
(Bonrap). MNpoUeHTbT Ha MunepaHavpanu-
Te 3bpHa € A0Ka3aHo Haii-ronsiM camo npu
Cynep paH Bonrap - 18,22 % n Apmupa -
9,49 %. Pa3nuunara mexay BCUYKM CpaBHS-
BaHW copTtoBe n Xubpug 10 ca fokasaHu 3a
rnokasaTtenMre cpefHa Maca Ha rposg,
wmMprvHa Ha rposg, 6poit cemeHa B 100
3bpHa, JO6WMB OT f03a, CpefHa Maca Ha
100 3bpHa, Ob/MHKMHA HA 3bPHO U CbABP-
XaHve Ha 3axapuTe. ABcConioTHaTa CToW-
HOCT Ha HsKou OT TAX npu Xubpug 10 e no-
BMCOKa OT Te3n Ha BCUYKN COPTOBE: CpefHa
Maca Ha rposg - 487,88 g cnpsmo 302,15 g
(Cynep paH bBonrap)/402,79 g (Apmupa);
WwMpuHa Ha rposg — 15,16 cm - 11,19 cm
(NManvepwn)/13,17 cm (Bonrap). HecwbLiecT-
BEHW ca pas3nuuusata Mexagy xubpuaHata
dopmMa ¥ copToBeTe Mpu nokasaTenure
Ob/DKMHA Ha rpo3j M Maca Ha cemeHaTa B
100 3bpHa (C u3KIYeHre Ha ApMupa), LWn-
pyvHa Ha 3bpHO (C U3KNYeHe Ha Apmupa,
Cynep paH bosrap n bonrap), konmyecTBO
Ha kucenuHuTe (C U3KNYeHne Ha ApMupa
n Cynep paH Bosrap).

MHOronoCco4YHUAT CpaBHUTESNIEH aHa-
N3 Ha koedMuMeHTa Ha feiicTBUTENHA
poLOBMTOCT UM Ab/KMHATA Ha rposga
nokassa, Ye u3c/sefBaHNTe COPTOBE /103U U
xnbpugHata dopmMa He ce pasnuyasaT
CbLLIECTBEHO MOMeXAay cu, 3awoTto e dop-
MupaHa camo efgHa rpyna — a (Tabnuvua 2).
Mpu nokasartens MunepaHaMpain 3bpHa ca
oT6enA3aHn TpW rpynu Ha [0oKa3aHoCT, KaTo
Apmupa n Cynep paH bonrap ce otimyasar
OT BCUMYKM OCTaHann. Pa3Hoob6pa3neto Ha
CTOMHOCTUTE MpWU cpefHa Maca Ha rposf e
olle Mo-rofiAMo, 3aloTo BCEKM COpT Cce
oT/MyaBa [foKasaHO OT ApyruTte, KOeTo
Oo3HayaBa, 4e OuonormATa Ha copta MU
BbHLUHWTE YC/IOBUSA B/IUSAAT CUMHO BbPXY
TO3¥ nokasaTten. [lo wWupuHa Ha rposg
copToBeTE CbLO AEMOHCTpMpaT AocTaTby-
HO 3HauyMMO pa3Hoobpa3ne, CbC 3HayeHue
3a ohopmsiHe Ha fecepTHUTE UM KayecTBa
W TbProBCKM BbHWeEH Bua. OT nokasa-
Tenute CBbP3aHN CbC CeEMeHaTa B 3bpHaTa,
no-cnabo ce pasnuuaBaT COPTOBETE MO
MacaTa UM B 100 3bpHa. TyK IBHO Nposiv-
YaBa W3BecTHaTa B J103apCTBOTO Koperna-
unsa mMexay ronemvHaTa u 6post Ha cemeHa-
Ta n egpuHaTa Ha 3bpHaTa.
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to 1.00 (Bolgar). The percentage of
millerandage berries is proven to be the
greatest only in Super ran Bolgar -
18.22% and Armira - 9.49%. The
differences between all comparable
varieties and Hybrid 10 have been proven
for the indicators mean weight of cluster,
width of cluster, number of seeds in 100
berries, yield per vine, average weight of
100 berries, length of berries and sugar
content. The absolute value of some of
them in Hybrid 10 is higher than those of
all varieties: average weight of cluster —
487.88 g compared to 302.15 g (Super
ran Bolgar) / 402.79 g (Armira); width of
cluster — 15.16 cm — 11.19 cm (Palieri) /
13.17 cm (Bolgar). Unsubstantial are the
differences between the hybrid form and
varieties in the indicators length of cluster
and seed weight in 100 berries (except
Armira), width of berry (excluding Armira,
Super ran Bolgar and Bolgar), quantity of
acids (except Armina and Super ran
Bolgar).

The multiway comparative analysis
of the coefficient of actual fruitfulness and
the length of cluster shows that the
studied varieties and the hybrid form do
not differ significantly among
themselves, because only one group has
been formed - a (Table 2). In the indicator
millerandage berries three groups of
proof are marked, as Armira and Super
ran Bolgar differ from all other. The
diversity of values at an average weight
of cluster is even greater because each
variety evidently differ from others, which
means that the biology of the variety and
the external conditions strongly influence
this indicator. Regarding the width of
cluster varieties also demonstrate
sufficiently significant variety, with the
meaning of shaping their table qualities
and commercial appearance. Of the
indicators related to seeds in berries,
varieties differ less in their weight in 100
berries. The famous wine growing
correlation between the size and number
of seeds and the berry size is clearly
demonstrated here.



Tabnuua 1. CpaBHUTE/IEH aHa/IM3 Ha NapaMeTpuUTe Ha POAOBUTOCTTA Y MEXaHUYHUS aHa/IM3 NPV U3CceBaHnTe COPTOBE /103U
Table 1. Comparative analysis of parameters of fruitfulness and mechanical analysis in the grape varieties studied

K Ha CpepgHa maca Maca Ha
AbmknHa Ha | WnpuHa Ha CemeHa B 100
POAOBUTOCT Ha MwunepaHgupanun Ha rpospg rpoan rpoas 3bpHa cemeHaTta B 100
CoproBe netopacbn 3bpHa Average h - 3bpHa
Ne Varieties Fruitfulness Millerandage berries weight of Length of Width of Seeds in 1.00 Seed weight in
i cluster cluster grape berries ?
coefficient of % cluster o 100 grains
- cm cm 6poii/number
leading shoot g g
1 |Hybrid 10 0,86 3,99 487,88 22,41 15,16 192,14 13,47
2 | Armira 0,86 " 9,49 402,79 19,32 " 12,02 242,79 21,83
3 | Super ran Bolgar 0,84 " 18,22 ° 302,15 ° 18,60 "* 11,38 176,38 ’ 10,09 "¢
4 | Brestovitsa 0,78 "* 3,31 "* 323,46 18,29 " 11,68 201,54 ’ 11,44 "¢
5 | Bolgar 1,00 "¢ 4,26 "* 370,43 39,21 "¢ 13,17 146,47 ’ 11,03 "¢
6 | Palieri 0,86 "* 4,00 "* 351,55 ° 19,51 " 11,19 150,51 ’ 10,66 "
CpepHa maca ObmxknHa Ha | LWnpuHa Ha
CobToBe e'iZ?;B;T 2232 Ha 100 3bpHa 3BbPHO 3BbPHO 3axapu KncennHu
Ne Vaﬁeties \F/)ineg p Average weight of 100 | Length of a Width of a Sugars Acids
kg grape berries grape berry | grape berry % gldm?®
g mm mm
1 | Hybrid 10 8,11 602,66 25,81 22,01 16,96 — 5,05
2 | Armira 8,93 532,67 22,18 18,66 15,46 4,49
3 | Super ran Bolgar 5,63 464,22 24,65 19,59 14,85 4,24
4 | Brestovitsa 7,06 ) 756,51 i 2865 | 2155 " 17,52 4,99
5 | Bolgar 5,90 552,97 23,27 19,56 ’ 16,32 5,05
6 | Palieri 6,55 ) 747,65 i 23,49 | 21,30 " 15,90 5,21
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Tabnuua 2. MHOronoco4eH cpaBHUTE/IEH aHa/IN3 Ha NapaMeTpuUTe Ha POAOBUTOCTTA U MEXaHUYHUS aHa/IM3 Npu u3cnenBaHUTe
copToBe 1031
Table 2. Multidirectional comparative analysis of the parameters of fruitfulness and mechanical analysis in the grape varieties

studied
po,u,onia(mi?)CT Ha MwunepaHgupanun Cp;éu, ?;ongzca ,ﬂ,'bﬂ)Kgl:a Ha LIJmpmolga Ha CeM3eHa 1100 ceM'c\a/ISg?aH; 100
Ne Coprose nieTopackn 3bpHa Average Lerr?gtrﬁ of Width of Seoda in 100 3bpHa
Varieties Fruitfulness Millerandage berries weight of - Seed weight in
coefficient of % cluster cluster cluster grape berries 100 grains
leading shoot 9 cm cm 6pon/number 9
1 | Hybrid 10 0,86 2 3,99 487,88 * 2241 * 15,16 192,14 ¢ 1347 °
2 | Armira 0,86 2 9,49 402,79 ° 19,32 ® 12,02 °© 242,79 2 2183 °
3 | Super ran Bolgar 0,84 a 18,22 302,15 f 1860 ° 11,38 « 176,38 ¢ 10,09 °
4 | Brestovitsa 0,78 a 3,31 323,46 °© 18,29 ° 11,68 201,54 b 11,44 °
5 | Bolgar 1,00 2 4,26 370,43 °© 3921 ° 13,17 ° 146,47 © 11,03 °
6 | Palieri 0,86 2 4,00 351,55 ¢ 19,51 ° 11,19 ¢ 150,51  °© 1066 °
CpepgHa maca b/HKMHA Ha | LnpuHa Ha
CopTose ei?e?:?)eo:gl;ggz H;)l'go 3bpHa A 3bpPHO gipHo 3axapu che{wmm
No Varieties vine Average Welghfc of 100 | Length of a Width of a Sugars AC|ds3
kg grape gernes graprﬁrgerry grapn?mtq)erry % g/dm
1 |Hybrid 10 811 ° 602,66 2581 ° 22,01 ° 16,96 ° 505 2
2 | Armira 8,93 *° 532,67 22,18 °© 18,66 ° 15,46 ° 449 °
3 | Super ran Bolgar 563 ¢ 464,22 24,65 °© 19,59 ™ 14,85 °© 424
4 | Brestovitsa 7,06 °© 756,51 28,65 *° 21,55 * 17,52 *® 4,99 2
5 | Bolgar 590 ¢ 552,97 2327 ¢ 19,56 ™ 16,32 °© 505 2
6 | Palieri 6,55 ° 747,65 23,49 ¢ 21,30 * 1590 521 2
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Bcurykun copToBe ce oT/i4aBaT CbC
CpaBHUTENIHO BUCOK A06MB OT 103a, HO
Hali-gobmnBHM ca Apmupa (8,93 kg) u
Xubpug 10 (8,11 kg). C 6/m3km cTOM-
HOCTM Ha pJobuBa ca bpectoBuua u
Manuepwun, kakto n bonrap n Cynep paH
Bonrap. EppuHata Ha 3bpHOTO, M3pa-
3eHa 4ype3 cpefgHaTa Maca Ha 100 3bp-
Ha, CbLWO MNOoKasBa 3Ha4YUMU pasnnyus,
KaTto B efiHa rpyna no To3n nokasares ca
coptoBete bpectoBuua un [Manuepn,
KakTo n bosrap n Apmupa. MNMpun gbmknHa
W UIMpVHA Ha 3bpHaTa ca obpasyBaHu
No-MaJsiko CTaTUCTUYECKM Tpynu Ha OokKa-
3aHOCT 1 Habw4aBaHOTO pasHoobpasne
He e rosiamo. KonnmyecTsoTo Ha 3axapure
N KUCENIMHUTE € B rpaHnuuTe Ha n3ncksa-
HMATA Ha JecepTHUTEe COpPTOBE 3a TexHuTe
HOpPMaUIHW JeryCTauMOHHU XapakTepuUCcTUKH.

CopTtoBeTe bpectosuua u Mannepn
ca C Hail-BMCOKa CTeneH Ha CXOACTBO NO
OTHOLLEHNEe Ha CTOMHOCTUTE Ha wu3cnes-
BaHWTE Mnokasarenn C eBK/IML0BO pa3CcTos-
Hue 0,5 (Purypa 1). BTtoparta rpyna BK/IHOY-
Ba copTtoBeTe Apmupa u Bonrap - (3,5).
Xuépug 10 (8,0) ce npucbenvHsBa KbM
rpynata o6pasyBaHa OT npegHuTe [Ba
copTta. Cynep paH bonrap e ¢ Haii-Hucka
CTeneH Ha cXoACTBO C OCTaHaINTe COpTOBe
(13,0) n moxe pa ce pasriexga kaTo
oTAenHa rpyna.

Dendrogram using Average Linkage

BEescaled Distance

All varieties are characterized by
relatively high vyield per vine, but the
varieties with the greatest yields are
Armira (8.93 kg) and Hybrid 10 (8.11 kg).
With similar values of vyields are
Brestovitsa and Palieri, as well as Bolgar
and Super ran Bolgar. The size of the
berry, expressed through the average
weight of 100 berries, also shows
significant differences, as one group by
this indicator includes the varieties
Brestovitsa and Palieri, as well as Bolgar
and Armina. In length and width of berries
less statistical groups of proof have been
formed and the observed diversity is not
great. The amount of sugars and acids is
within the requirements of table grape
cultivars for their normal tasting
characteristics.

The varieties Brestovitsa and
Palieri have the highest degree of
similarity in terms of the values of studied
indicators with Euclidean distance of 0.5
(Figure 1). The second group includes
the varieties Armira and Bolgar - (3.5).
Hybrid 10 (8.0) joins the group formed by
the previous two varieties. Super ran
Bolgar has the lowest degree of similarity
with the other varieties (13.0) and can be
considered as a separate group.

(Between Groups)

Cluscer Combine

Breztovitza
Palieri
Armira

Eolgar
Hybrid 10

Super ran Bolgar

dwur. 1. leHaporpama-kiactepupaHe Ha nscnegBaHUTe gecepTHU COPTOBE /1031
Fig. 1. Dendrogram - clustering of the table grape cultivars studied
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C Hall-HUCKM CTOMHOCTM Ha €Ko
KoecpuumeHTa npy nokasarens Jo6vs oT
nosa e coprta bonrap - (0,13), koeTo
03HauyaBa, 4Ye YCNoBMSATA Ha BbHLIHATA
cpefa BNUSAST Hail-cnabo BbpXy M3MeHe-
H/eTO Ha HerosaTa MPOAYKTUBHOCT, a
Hali-HecTabuneH e Cynep paH Bbonrap
(0,66) (Purypa 2). OctaHanuTe coptoBe

10,0

The variety Bolgar has the lowest
values of eco coefficient in the indicator
yield per vine - (0.13) which means that
the conditions of the external
environment least affect the change of its
productivity and most unstable is Super
ran Bolgar (0.66) (Figure 2). Other
varieties occupy an intermediate position

Yield per grape vine

3aemMaT MexAvHHa no3uvuma no oTHowe- | in  terms of plasticity demonstrated
HWe Ha nposiBeHaTta nnacTnyHocT cnpsamo | compared to the impacts of the
Bb3feNcTBusaTa Ha cpegara. environment.
Yield per grape vine —o— Ecovalent assessment
T 08
AN 06 »
c
Q
04 ,@
c
(5}
I
>
Q
i
0,2
T 0,0

Hibrid 10 Armira

Bolgar

Superran Brestovitsa

Bolgar Polieri

dur. 2. MNpahmyHa MHTEpNpeTauus Ha pe3y/iTaTuTe OT eKOJIOrMYHaTa OLeHKa Ha

nscnegBaHNTeE AeCeEpPTHU COPTOBE J103U

Fig. 2. Graphic interpretation of the results from the environmental assessment

of the table grape cultivars studied

N3BOAN

1. CobllecTByBa [0Ka3aHO crartuc-
TUYECKO pas3Hoobpasve BbB (peHOoTUnHa-
Ta M3sBa Ha nokasaresiMTe Ha MeXaHuu-
HUA aHa/n3 cpefHa Maca Ha rposg,
wmMprHa Ha rposg, 6poli cemeHa B 100
3bpHa, JobMB OT /1033, CpefHa maca Ha
100 3bpHa, Ab/IKMHA HA 3BPHO U CbAbP-
XaHve Ha 3axapuTe npu uscnensaHuTe
coptoBe f03n K xmbpugHaTta ¢opma. C
HAKOM W3K/IOYEHUS, HEeCbLIEeCTBEHU ca
pasnuuuaTa mexay Xvmépug 10 n yTBbp-
[JeHVTe copToBeE NpU Ab/HKUHA HA rpo3j,
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CONCLUSIONS

1. There is a proven statistical
diversity in the phenotypic expression of
the indicators of the mechanical analysis
mean weight of cluster, width of cluster,
number of seeds in 100 berries, yield per
vine, average weight of 100 berries,
length of berry and sugar content in the
studied varieties and the hybrid form. With
some exceptions, unessential are the
differences between Hybrid 10 and the
approved varieties in length of cluster,
seed weight in 100 berries, width of berry



Maca Ha cemeHaTa B 100 3bpHa, WnpuHa
Ha 3bPHO N KONIMYECTBO Ha KUCEeNVHUTE.

2. Bcuykn mnscnegsaHu coptoBe ce
OT/IMYaBaT CbC CpaBHUTENIHO BUCOK
[o6VB OT rpo3fe Ha egHa f103a, HO Haii-
[obmBHn ca Apmupa u Xubpug 10. C
6/M3KNM  CTOMHOCTM Ha fgobuBa ca
Bpectosuua u Mannepn, kakto u bonrap
n Cynep paH bonrap. EnutHata dhopma
Xnbpug 10 npeBb3xoxaa M3BECTHUTE Cop-
TOBE MO peanua CTONaHCKM LIeHHU arpobuno-
NOTMYHU 1 TEXHOMIOTUYHU NOKasaTenu.

3. B 3aBUCKMMOCT OT reHeTnyHaTa um
6/1M30CT U OTHOCUTENHaTa TeXecT Ha
oTAeNnHWTe nokasarenu, B UHAMBUAyasHaTa
MAEHTMYHOCT Ha copTtoBeTe bpecToBuua-
Manvepn n Apmupa-bonrap-Xmépug 10 ce
Habnogasa 3HaunTenHa npwunuka. C Haii-
HMCKa CTeneH Ha CXOACTBO C OCTaHauTe
copTtoBe e Cynep paH Bonrap. Ycnosusata
Ha BbHWHAaTa cpefa BAUAST Hali-cnabo
BbPXY NPOAYKTMBHOCTTA Ha copTa bonrap, a
Hall-cunHo — Ha Cynep paH bonrap.

and quantity of acids.

2. Al studied \varieties are
distinguished by a relatively high yield of
grapes per vine, but the varieties with the
highest yields are Armira and Hybrid 10.
With similar values of vyields are
Brestovitsa and Palieri, as well as Bolgar
and Super ran Bolgar. The elite form
Hybrid 10 excels the known varieties in a
number of economically valuable agro-
biological and technological indicators.

3. Depending on their genetic
proximity and relative weight of the various
indicators, in the individual identity of the
varieties Brestovita-Palieri and Armira-
Bolgar-Hybrid 10, significant similarity has
been noticed. Super ran Bolgar has the
lowest degree of similarity with the other
varieties. The terms of the external
environment least affect the productivity of
the variety Bolgar and most strongly - Super
early Bolgar.
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PE3IOME

KoHcymaumsaTa Ha rposge v npo-
OYKTU, NPOU3BEAEHN OT HEro e CBbp3aHa
C HamMa/sleH puUCK OT JereHepaTuBHU
3a60/151BaHMA KaTo CbpAEYHO-CBHAOBU U
HsiKoM BugoBe pak. Peanua uscnegsanuns
Tb/IKyBaT TO3U (PakT € 60raToTo CbAbp-
XaHue Ha PEHOSTHN CbeMHEHWSA, B T.U. 1
trans-peceepatponn B rpo3geto. [Ba
WHTpO4YLMpaHM copTa AecepTHO rposge
(Mucket xambypckn n Mongosa), eguH
mecteH (MaBpya), YeTmpu cb3gageHn no
MeToAuMTe Ha BLTPEBUAOBA U MEXAYBU-
posa xnbunpuazaunsa (MenHuk 55, Py6uH,
MneBeHckn konoput n CTOprosns) u Tpw
UHTpogyuupaHm  (KabepHe  COBUHbLOH,
Mepno n Cupa) BUHeHU copTa, oT CeBe-
peH n HOXeH 03apo-BMHAPCKMA painoH
65s1xa aHa/IM3npaHn 3a CbAbpXaHWeTo Ha
trans-pecBepaTpos1 B MOMEHT Ha gocTtura-
He Ha KOHCymaTMBHa/TEXHO/IOrMYHA 3ps-
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SUMMARY

The dietary consumption of grape
and its products is connected with a lower
incidence of degenerative diseases such
as cardiovascular disease and certain
types of cancers. The focus of the
recently studies has interpreted this fact
with rich phenolic compounds in grape,
including trans-resveratrol. The content of
trans-resveratrol were analyzed in two
varieties of introduced table grape
(Muskat Hamburg and Moldova), one
local (Mavrud), and four inter- and intra-
species hybrids (Melnik 55, Rubin,
Plevenski kolorit and Storgosia) and three
introduced (Cabernet Sauvignon, Merlot
and Syrah) wine varieties by RP-HPLC-
PDA. Samples were taken at the moment
when consumption/technological ripening
was reached and from Northern and
Southern wine region in Bulgaria. The



noct. Ypes O6patHO (pa3oBa BUCOKO-
edpeKkTMBHa TeyHa xpomaTtorpagmsa ¢ o-
ToanopeH pgetektop (RP-HPLC-PDA) 6e
YCTAHOBEHO Hali-BUCOKO CbAbpXaHue Ha
trans-pecsepatpos B copta MongoBa —
15.03 + 0.78 mg/kg, cnepBaH ot Cupa ¢
12.33 + 0.62 mg/kg v NneBeHcKn KONOpUT
c 10.02 + 0.84 mg/kg. C Haii-HMCKO
CbAbpPXaHWe Ha trans-pecBepartpon 6sxa
coptoBeTe MuckeT xambyprckm — 1.24 +
0.13 mg/kg, Mepno — 1.46 + 0.12 mg/kg u
KabepHe CoBuHbOH — 1.71 + 0.11 mg/kg.
BansHneto Ha KAMMatuyHuTe YC/I0BUSA
npes BereTauMoHHNA CE30H U pasinyHuTe
parioHn Ha oTrnexpaHe, TeXHoNoruaTa Ha
oTrniexgaHe u coproBaTa MpuHaanex-
HOCT LLe ca dhakTopute, KOMTO Le 6baat
06€eKT Ha cneaBally NpoyyYBaHus.

KntouoBu aymu: trans-peceeparporn,
RP-HPLC-PDA, pecepTHo rpo3ge, BUHEH
copt rpo3ae, Monpgosa, Cupa, eBeHCcKkn
KonopuT

YBO[,

Jlo3apcTBOTO € TpaauLMOHEH oTpa-
Cb/1 3a Hallata CTpaHa Kato npoayktuTe
OT HEroBoTO NPOM3BOACTBO MpUCbLCTBAT
LenorogmWHoO Ha HawaTta Tpanesa. Mpes
nocnegHuTe rogvHW Npoy4yBaHmaTa Bbpxy
aHTMOKCUAAHTUTE  Cca  M3K/IUYUTESTHO
3acuieHn Tbil KaTo MPUCHCTBMETO UM B
XpaHu W HanuUTKX oOnpegens 34paso-
CNOBHWA UM noTeHuman. NonndeHonHuTe
CbeAMHeHUss crnagat KbM  aHTUOKCU-
JaHTuTe, a AecepTHOTO rpo3ge M BuHaTa
ca npogyktn, 6oratm Ha pnasoHouaum,
cTnnéexnn u eHonHm kucenunHn (Nikov et
al., 1990; Mandjukov, 2014). Trans-
pecBepatposia € CTWI6eH, ecTeCTBEHO
cpewaw ce B rposge uU B NPoAykTun ot
Hero (Bavaresco et al., 1999), cuHTe3a Ha
KOWTO ce CcTumyaMpa npu CTPecoBO
CbCTOSIHME Ha JI030BOTO pacTeHue KaTo
HapaHsiBaHe, HanageHwe OT naToreHu
unn UV pagnaums (LeBlanc, 2006). B
niTepartypaTta uma MHOrobpoiHu nacneg-
BaHWs, KOMTO cbobLWaBaTt 3a 6naronpusT-
HOTO My Bb3fJeiCTBME BbPXYy 4YOBEKA —
3almTa Ha CbpaeyHo-cbaoBaTa cucTema,
MOLLEH aHTUOKCUAAHT, MMa NPOTUBOBbL3-
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highest amount of trans-resveratrol was
detected in variety Moldova - 15.03 £ 0.78
mg/kg, following of Syrah and Plevenski
kolorit - 12.33 + 0.62 mg/kg and 10.02 +
0.84 mg/kg, respectively.

The lowest was content in Muscat
Hamburg — 1.24 + 0.13 mg/kg, Cabernet
Sauvignon — 1.71+0.11mg/kg and Merlot —
1.46 £0.12 mg/kg.

The impact of weather conditions during
the growing season and the different
regions of cultivation, growing technology
and variety will be the factors that will be
the subject of further research.

Key worlds: trans-resveratrol, RP-
HPLC-PDA, table grape, wine grape,
Moldova, Syrah, Plevenski kolorit

INTRODUCTION

Viticulture is a traditional branch of
Bulgarian agriculture which products are
present annual on our table.

Nowadays, researching work  on
antioxidants has been greatly increased
as their presence in foods and beverages
determines their health potential.

Polyphenol  compounds belong to
antioxidants, and table grapes and wines
are products rich in flavonoids, stilbenes
and phenolic acids (Nikov et al., 1990;
Mandjukov, 2014). Trans-resveratrol is
stilbene, naturally occurring in grapes and
in its products (Bavaresco et al., 1999)
and its biosynthesis is stimulated by the
stress, including injury, infectionor UV
irradiation (LeBlanc, 2006).

There are numerous studies in the
literature which have been reported its
beneficial effects on  humans
cardiovascular protection, a powerful
antioxidant, has anti-inflammatory action
(Xia et al., 2010) and may even be used



nanutenHo pgeictene (Xia et al., 2010) un
[opy MOXe fa ce M3non3Ba KaTo NpeBeH-
umMA Ha KoxHKM 3abonsasaHus (Ndiaye et al.,
2011). B ObarapckaTa nuitepaTypa uma
uscnefBaHus 3a aHTUOKCUAAHTHY CBONCTBa
Ha BMHO (Yoncheva et al., 2015) u rpo3ge
(lvanov et al., 2007), cbabpXxaHue Ha trans-
pecsepatpon B rpo3goB cok (Videnova,
2016) n BbB BMHO (Fartzov et al., 2012), HO
HSIMa laHHU 3@ KO/IMYECTBEHO CbhAbpXaHue
Ha trans-pecBepaTpos B rposge.

Llenta Ha HacTOALLOTO MpoyyBaHe e
Ja ce yCTaHOBM KOMWYECTBEHOTO CbAbLP-
XaHve Ha To3nM CTUN6GeH B rpo3feTo OT
HAKOW BUHEHW 1 AeCepTHU COPTOBE /103W.

MATEPVAJT N METOOU

PacTtuteneH matepuan

B npoyyBaHeTo ca BK/HOYEHU
JeceT No30BM copTa C YepBeHa Koxuua
Ha 3bpHara, oTtrnegaHyn npe3 2016
roguHa. OGeKT Ha npoyyBaHe ca [fBa
WHTpOAYUMpaHN copTa AecepTHO rpo3ae
(MuckeT xambypcku n Mongosa), enuH
MecTeH (MaBpyg), YeTupu cb3gaZeHun no
MeToAuTe Ha BbTPEBUAOBA U MEXyBu-
poBa xvmbvpuazaumsa (MenHuk 55, Py6uH,
MneBeHckn Konoput u Ctoprosus) n Tpu
WHTpOAyuMpaHn BuHeHu (KabepHe coBu-
HbOH, Mepno n Cupa) copTa oTrnexaaHun
B pas3/IM4HM paiioHn Ha CcTpaHaTa.
MpunaraHo e KOHBEHLUMOHA/THO 3emeje-
e npu Npou3BoACTBOTO Ha rpo3aeTo, C
U3kKYeHue 3a coptoeete Cupa (Hacax-
JEeHVeTo e B npexop), a 3a copToBeTe
MenHuk 55 n MaBpyg, ce npunara 6uoso-
r’MYyHa TEXHO/IOTMA Ha oTrnexaaHe. 'pos-
[eTo e NnpubmpaHo B MOMEHT Ha Joctura-
He Ha TexHOJ/I0rMyHa/KoHCyMaTuBHa 3ps-
NIOCT, KaTo e B3emMaHa npejcrtasuTesiHa
npoba oOT HacaxgeHueTo, 3-5 kg. Mpwu
nocTbnBaHeTo My B Jnabopatopus e
NpoMMBaHO C AecTuavpaHa Boga, oTou-
paHu ca 3bpHa OT BpbXHaTa, cpefHara u
Hail-nony pasnosioxeHara 4yacT Ha rposga.
CbbpaHn ca KoXuuuTe OT 3bpHaTa MU
nonyyeHwTe npobm ca CbXpaHsaBaHW npu
-12°C. OT BCekM CcOpT ca B3eTn no Tpwu
nosTopeHus. Cnep nonyyaBaHe Ha BCUYKU
I'Ip06l/l € NpecTbneHo KbM aHa/TU3NPaHETO UM.

as a prevention of skin diseases (Ndiaye
etal., 2011).

In the Bulgarian literature there are
studies on antioxidant capacity of wine
(Yoncheva et al, 2015) and grapes
(lvanov et al., 2008), trans-resveratrol
content in grape juice (Videnova, 2016)
and wine (Fartzov, 2012), but there is no
data on the amount of trans-resveratrol in
grapes.

The aim of this study is to estimate
the quantitative content of this antioxidant
in some table and wine grape varieties.

MATERIAL AND METHODS

Plant material

Samples of ten varieties with red
skin grains which were grown during
vegetation season in 2016 are analyzed.
Two varieties of introduced table grapes
(Muskat Hamburg and Moldova), one local
(Mavrud), four created by the methods of
interdisciplinary and interspecific hybridi-
zation (Melnik 55, Rubin, Plevenski kolorit
and Storgosia) and three introduced
(Cabernet Sauvignon, Merlot and Syrah)
wine grape varieties grown within
Northern and Southern wine regions of
Bulgaria were included in this study.
Conventional farming is applied among
the most of vineyards. The vineyard
planted with Syrah variety during the
investigated year was in transition period.
Melnik 55 and Mavrud varieties are under
biological technology of cultivation. The
grapes are harvested at the moment of
reached consumption ripeness and
technological maturity by taking a
representative sample of every vineyards
consist 3-5 kg. At the laboratory, the
grapes are flushed with distilled water and
grains selected from the top, middle and
the bottom part of the cluster are picked.
Grain skins are pilled and then stored at -
12 °C. Every sample is in triplicated. After
all the samples were obtained, they have
been analyzed.
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M3nonssaH metoA

N3bpaHaTa meToAuKa 3a aHau3
Ha KOMIMYECTBEHOTO ChbAbpXaHue Ha
trans-pecBepaTposl € BUCOKO edheKkTMBHA
TeyHa Xxpomatorpacms. 3a HenHoTo
npuIoXeHve e usnonssaH pedepeHTeH
maTepuan (RM) c uen nocTtposBaHeTo Ha
KanMbpoBbYHa KpuBa. Trans-pecsepartpon
(min 99 %, HPLC), meTaHON, aueToHUTpUA
CHROMASOLV®HPLC grade n nepgeHa
oueTHa KuCe/iMHa ca [OCTaBeHn OT
Sigma-Aldrich. OT 103 RM e npuroTeeH
U3XofeH cTaHJapTeH pasTBOp Ha trans-
pecsepatpon ot 100 mg/L, kato 10 mg
oT RM B meTaHoN Ao kpaeH obem ot 100
ml, KOWTO & CbXpaHsiBaH Ha TbMHO MpU -
12 C. 3a nocTposiBaHETO Ha Ka/iMbpoBbY-
HaTta rpadyka ca npuroTBeHW OT U3XO[-
HUA cTaHdapTeH pasTBOP 4pes3 paspex-
JaHe paboTHU pa3TBOpPM Ha trans-pecse-
paTpon c kpaiiHa koHueHTpauus ot 0.05,
0.50, 1.0, 2.0 u 5.0 mg/L./3non3BaHa e
Thermo HPLC cuctema cbe Surveyor LC
Pump Plus, Surveyor Auto sampler Plus
n Surveyor photodiodearray detector PDA
Plus 1 C18 column Hypersil Gold. Xpoma-
Torpadpckute ycnosus ca: [loasmkHa
(hasa - Bofa-aLeTOHUTPUSI-OLIETHA KuCe-
nnHa, dwmntpysaHa npes 0.45 pym dwun-
Tbp 1 06€3Bb3AyLlIEeHa npean ynotpeoba;
EnynpaHeTo e U30KpaTHO Npu CKOPOCT Ha
notoka ot 1.0 mL/min; JeTekTupaHe npu
A = 306nm; Runtime: 10min

Mpu onucaHWTe MNo-rope XpomaTo-
rpadocku ycnosus ca nosiyyeHu
XpomaTtorpamMmm — MbpPBUYEH 3anuc oT
npoBefeHns aHann3, OT KOMTO ce BUXAa,
ye BPEMETO Ha 3ajbpXaHe Ha TbpCeHuA
nonudgpeHon e npuéanM3nTenHo 4.7 MUH
(durypa 1).

Used method
The chosen method for analyzing

the quantitative content of trans-
resveratrol is high performance liquid
chromatography. For its application,

reference material (RM) was used to
construct a linearity plot. Reference
material (RM), trans-resveratrol (min 99%,
HPLC), methanol and acetonitrile
CHROMASOLV®HPLC grade and glacial
acetic acid are supplied by Sigma-Aldrich.
From this RM, a 100 mg/L trans-
resveratrol standard stock solution was
prepared, such as 10 mg of RM in
methanol to a final volume of 100 ml,
which was stored in the dark at -12 °C.
For the construction of the linearity plot,
the standard stock solution was prepared
by diluting working solutions of trans-
resveratrol with a final concentration of
0.05, 0.50, 1.0, 2.0 and 5.0 mg/L. Thermo
HPLC system was used with Surveyor LC
Pump Plus, Survey or Autosampler Plus
and Surveyor photodiode array detector
PDA Plus and C18 column Hypersil Gold.
Chromatographic conditions are: Mobile
phase - water-acetonitrile-glacial acetic
acid (70:29.9:0.1, v/vlv) was filtered
through a 0.45 pm membrane and
degassed before use; Elution — Isocraticat
a flowrateofl.0 ml.min-1; Detection at
A =306 nm; Runtime: 10min.

Under described chromatographic
conditions, chromatograms were obtained —
a primary record of the analysis, which
showed that the retention time of the
polyphenol sought was approximately 4.7
minutes (Figure 1).
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Fig. 1. Typical chromatogram of referent materials solution, containing 1 mg/L

trans-resveratrol

MocTpoeHa e Ka/mbpoBbYHA rpa-
ouka. B paboTtHusa obxeat ot 0.05 go 5.0
mg/L e nocTurHata OT/M4YHA JMHERHa
3aBNCUMOCT  (PEerpecrmoHHuSAT  Koedim-
umeHT, R? > 0.998), KOeTo e rapaHuus 3a
TOYHM W BbH3NPOU3BOAUMU  pe3ynTaTu

Linearity plot has been done. An
excellent linear dependence (regression
coefficient, R2 > 0.998) is achieved in the
working range from 0.05 to 5.0 mg/L
which is guarantee for accurate and
reproducible results (Figure 2).

(durypa 2).
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dur. 2. KanbpoebUHa rpadnka 3a onpegesisiHe Ha trans-pecBepartposi
Fig. 2. Linearity plot of trans-resveratrol

RESULTS AND DISCUSSION
Chromatograms — primary analysis
results were obtained under the described
From the

PE3YJITATU N OBCBXXOAHE
Mpn onucaHuTe Xxpomatorpadycku
ycnoBusa 6sxa nonyvyeHyn xpomarorpamu -
NMbpBUYHM pe3ynTaTm oOT aHanusa. OT | chromatographic conditions.
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nokasaHuAT npumep (durypa 3), ACHO ce
BMXJa, Ye e nocturHato fobpo pasgens-
He 1 nuK npu 4.677 muH. Cnep cpaBHs-
BaHe CbC CTaHgapTa nuka e uaeHTudu-
UMpaH KaTo trans-pecsepaTpor.

example shown (Figure 3), it is clear that
a good separation and a peak at 4,677
minutes have been achieved. After
comparison with the standard, the peak
was identified as trans-resveratrol.
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Fig. 3. Typical chromatograms of sample

Pesyntatute  oT  npoBefeHusi
aHa/M3 3a KOJIMYECTBEHO OnpegesisiHe
CbAbPXaHWETO Ha trans-pecsepaTpos ca
npeacraseHn B Tabnuua 1. OT u3cnen-
BaHuTe 10 npobu rpo3ge Haii-BUCOKO
CbAbpXaHne Ha trans-pecBepaTpon -
15.03+0.78mg/kg € yCTaHOBEHO B KOXW-
uara Ha 3bpHa 0T gecepTHus copT Mon-
posa. CopT Monpgosa e C noBulleHa
YCTONYMBOCT Ha CTpecoBu hakTopw,
npuTexasa BMCOKa POAOBUTOCT U JOOUB.
Vmaiikn npegsug n 60ratoto My Cbabp-
XaHue Ha trans-pecsepaTposi € 060CHO-
BaHO M/IOWMTE 3acafeHn C Hero ga ce
yBenuyaBat. CopTbT € noaxoAsuw, u 3a
CbXpaHeHue, Kato npe3 To3M Mepuos
CbAbPXaHNETO Ha trans-pecBepaTpon
Moxe pga ce yeenuunm (Cantos et al.,
2000; Landfeld et al., 2015). Apyrust
pecepteH copT — MuckeT Xxam6ypcku
BK/IIOYEH B HACTOALLOTO M3crefBaHe e C
Hal-HUCKO  CbAbpXKaHue Ha trans-
pecsepatpon — 1,24 +0.13 mg/kg ot
BCWYKM NPOYYBaHN COPTOBE.

solution

The results of the assay for
quantitative  determination of trans-
resveratrol in samples of studing varieties
are presented in Table 1. From among all
samples tested, the highestc ontent of
trans-resveratrol - 15.03 £0.78 mg/kg was
found in the skins of berries from the
Moldova variety. Moldova variety has a
high resistance to stress factors, high
fertility and yield.

Taking into account its rich content of
trans-resveratrol, itis justified to increase
an area planted with it. The variety is
suitable for storage, during which time the
content of trans-resveratrol can be
increased (Cantos et al., 2000; Landfeld
et al., 2015).

The other table grape variety — Muskat
Hamburg included in the present study
has the Ilowest content of trans-
resveratrol — 1.24 + 0.13 mg/kgof all
studied varieties.
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Tabnuua 1. KonnmyecTBEHO CbAbpXaHWe Ha trans-pecBepaTposi B Koxuuata Ha
3bpHaTa OT u3csiegBaHnTe COPTOBE rpo3ae

Table 1.Trans-resveratrol content in the berry skins of the studied

rape varieties

. . FogvHa / Year| trans-resveratrol in
Ne PervnoH/Region Copr/Variety of production | grape skins, mglkg
1. |c. EneHoBo, HoBa 3aropa Mag
the village of Elenovo, Mav%g 2016 rog, 1.81+0.14
Nova Zagora municipality
2. |c. EneHoBo, HoBa 3aropa MenHuk 55
the village of Elenovo, . 2016 rog. 3.97 +0.42
S Melnik 55
Nova Zagora municipality
3. WHcTUTyT no no3apcTeo "
BWHAPCTBO, neBeH MwuckeT xambypcku
Institute of viticulture and enology, Muscat Hamburg 2016 roa. 1.2420.13
the town of Pleven
4. |HCTUTYyT no N103apcTBO "
BWUHaPCTBO, [/1eBeH Mongosa
Institute of viticulture and enology, Moldova 2016 roA. 15.03+0.78
the town of Pleven
5. HCTUTYT no no3apcTeo "
BWHAPCTBO, neBeH MneBeHcKu Konoput
Institute of viticulture and enology, Plevenski kolorit 2016 roA. 10.02+0.84
the town of Pleven
6. |MHcTuTyT no N103apcTBO "
BUHAPCTBO, Mn1eBeH Ctoprosus
Institute of viticulture and enology, Storgosia 2016 roA. 1.78+0.84
the town of Pleven
7. HCTUTYT no no3apcTeo "
BUHApPCTBO, MneBeH Py6uH
Institute of viticulture and enology, Rubin 2016 roA. 8.18 £0.76
the town of Pleven
8. [c. Morunoso, YupnaH
f ] Mepno
the village of Mogilovo, 2016 roa. 1.46 £0.12
g g Merlot
Chirpan municipality
9. |c. Morunoso, Ynpnax
; ! B KabepHe COBUHbOH
the_ village of_l\/_log|]ovo, Cabernet Sauvignon 2016 rog. 1.71 £0.11
Chirpan municipality
10. |c. Morunoso, Ynpnax Cupa
the village of Mogilovo, p 2016 rog, 12.33 +0.62
8 Y Syrah
Chirpan municipality
C Haii-BMCOKO CbAbpxaHue trans- The highest content of trans-

pecBepaTposl B KoXuuaTa Ha 3bpHarta
npu BUHEHWUTE COPTOBE, BK/OYEHU B U3-
cnepsaHeTo e copta Cupa ¢ 12.33 +£0.62
mg/kg. BAn3KM NO CTOMHOCTU ca nony4e-
HWUTe pes3ynTaTtu npu coptosete [1neBeH-
CKuM konopuT n Py6uH, 10.02 +0.84 mg/kg
n 8.18 +0.76mg/kg, CbOTBETHO.

VMva peguvua wscnegsaHva 3a
KO/IMYECTBEHO ChbAbpXaHue Ha trans-
pecsepartpon BbB BMHO. [pu n3cneasaHe
Ha BUHa oT KOxHa YHrapus (Laszlo et al.,
2005) e ycTaHOBEHO, Y€ KO/INYEeCTBEHOTO
CbAbpXaHWe Ha trans-pecBepaTpos Ba-
pvpa npes roguHUTe U Mexay CopToBeTe
Cupa, KabepHe COBMHbOH U Mepo, KaTo

resveratrol in the berry skin among the
wine varieties have been recorded for
Syrah variety with 12.33 + 0.62 mg/kg.
Relevant value has been registered for
Plevenski kolorit and Rubin varieties —
10.02 + 0.84 mg/kg and8.18 +0.76 mg/kg,
respectively.

There are numerous studies on the
amount of trans-resveratrol in wine. In the
study of wines from southern Hungary
(Laszlo et al., 2005) it was found that the
amount of trans-resveratrol varied over
the years and between the varieties
Syrah, Cabernet Sauvignon and Merlot,

and the values among these varieties are
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CTOHOCTUTE ca 6/M3KN (C W3K/IKYEHNE
Ha 2002 rogmHa). B HaweTo n3cnegsaqHe
KO/INYECTBEHOTO CbAbpXaHWe Ha trans-
pecBepatposl B KoXuuaTa Ha 3bpHarta
npu coptoBe KabepHe COBVMHBOH MU
Mepno e cboTBeTHO 1.71 +0.11 mg/kg un
1.46 +0.12 mg/kg. NonamaTa pasnuka B
Mo-BMCOKOTO CbAbpXaHue Ha trans-
pecsepartposn npu copT Cupa Moxe ga ce
Ob/MKN Ha dhakTa, Ye copTa ce oTrexga
no metoga 3a OGMONOIMYHO 3emepdenve,
KaTo HacaX[eHWeTo € B NpPexofeH
nepuog. Heob6xoammo e nocnepggaly, aHa-
I3 Ha Npo6m OT rpo3fe npes cneasaliu-
Te BeretauuMm 3a nNoOTBbpXAaBaHe Ha
ToBa npegnosioxeHne. Coprta Ctoprosus
e ¢ 6nM3kM CTOMHOCTM A0 CcopToBETE
Mepno n KabepHe COBMHbLOH NO OTHOLLUE-
HMe CbAbPXAHMETO Ha trans-pecBeparor
KaTo e yctaHoBeHo 1.78 +0.84 mg/kg.

Mpn copTtoBete MenHuk 55 wu
MaBpyq ce npwnara 6GUOSIOTMYEH MeTon,
Ha oTrnexpgaHe. CTolHOCTUTE Ha trans-
pecBepartpon ca cboTBeTHO 3.97 0,42
mg/kg n 1,81 +0.14 mg/kg. 3Ha4ynTesHO
Mo-HUCKOTO CbAbpXaHWe Ha cTunbeHa B
CpaBHEHNE CbC CbAbPXAHWETO MYy Npu
copta Cupa MOxe pa 6bae uWHTEp-
NpeTupaHo ¢ pas/MyHMA panoH Ha
oTrnexgaHe M pas/iNyHOTO B/IMSHWE Ha
NMOYBEHO-KNMMATUYHUTE YC/MOBMUS, KOETO
OTHOBO Haslara Npogb/hkaBallo m3crneg-
BaHe N MPeoLEeHsBaHe Ha KMMaTUYHUTE
yCNoBMS.

N3BOAN

OT npoyyBaHWTE [ECEepTHU COpPTO-
BE, C Hail-BMCOKa KOHLEHTpaums Ha trans-
pecsepartpon — 15,03 £0.78 mg/k e copT
MonpgoBa. CbLWMAT MOXe fa ce Mnpeno-
pbya KaTo Hai-noaxoasly, 3a KOHcymauus
B MPSACHO CbCTOSAHUE Nopajn BUCOKOTO MY
CbAbpXaHne Ha cTunbeHa.

C Hail-BNCOKO CbAbpxaHue trans-
pecBepaTposl B KoXwuLaTa Ha 3bpHaTta npu
BMHEHWNTE COPTOBE, BK/OYEHW B M3Cnejga-
HeTo e copTa Cupa — 12.33 +0.62 mg/kg.
BAn3kn no CTOMHOCTM ca nokasatenute Ha
copta lneseHckn konoput — 10.02 +0.84
mg/kg n copt PybuH — 8.18 +0.76mg/kg.

close (excluding 2002). In our study, the
trans-resveratrol content in the grain
skins of Cabernet Sauvignon and Merlot
varieties is 1.71 + 0.11 mg/kg and 1.46 +
0.12 mg/kg, respectively.

The big difference in the higher content of
trans-resveratrol in the Syrah variety may
be due to the fact that the variety is
cultivated according to the organic
farming rules and the vineyard is in a
transitional period. Subsequent analyses
of grape samples in subsequent
vegetations are required to confirm this
assumption.The Storgozia variety is
closely related to the Merlot and
Cabernet sauvignon varieties in terms of
the trans-resveratrol content and its
present is 1.78 + 0.84 mg/kg.

The biological method of cultivation
is applied for Melnik55 and Mavrud
varieties. The trans-resveratrol contents
are 3.97 + 0.42 mg/kg and 1.81 + 0.14
mg/kg, respectively. The significantly
lower content of the studied stilbene
compared to its content in the Syrah
variety can be interpreted with a different
region in which these varieties have been
planted and different influence of soil-
climatic conditions, of a surely. This again
demonstrated  necessitates  ongoing
research and a reassessment of the
climatic conditions during vegetation.

CONCLUSIONS

Among all table grape
varietiesincluded in this study, with the
highest trans-resveratrol content of
15.03 £ 0.78 mg/kg is Moldova variety.
This variety may be recommended as
suitable for fresh consumption due to its
high content of the stilbene.

The highest content of trans-
resveratrol in the grain skin of the wine
varieties included in the study is the Syrah
variety — 12.33 + 0.62 mg/kg. Plevenski
kolorit variety (10.02 +0.84 mg/kg) and
Rubin variety (8.18 = 0.76 mg/kg) have
relevant value.
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PE3IOME

BrvHudpmuupaHo e rposge oT copT
Mepno kato ca wuscneasaHu fAea Tuna
hepMeHTauuss — KOHBEHLMOHAIEH NpoLec U
aNKoxosiHa pepmeHTaums, npeglecrsaHa
OT CTyAeHa eH3umMHa Mauepauus. Bceku ot
BapuaHTUTe e BUHUbMuMpaH C npeasapu-
TeNHa WMHOKynaumsi C  Hecaxapomuuec
Apoxaun Kluyveromycs thermotolerans,
[ob6aBeHn 48 yaca npeau caxapoMuueTHU-
Te Apoxau. Pa3paboTteHa e u KOHTposa,
npu KOATO ca W3Mo0jA3BaHu camo caxapo-
MULETHU gpoxaun. [lonyyeHuTe BMHa ca
aHa/M3npaHy no OTHOLLUEeHWe Ha OCHOBHMU
U3NKOXMMUYHN aHas/IM3n, KakTo U Cbabp-
XaHue Ha HAKoW cneumduyHu apomMaTUyHM
KOMMNoOHeHTH, nocpeactsom GC-MS. B
ONWTHWTE BapuaHTM e YycTaHoBeHa no-
BMCOKA KOHLEHTpauua Ha eTtunecrepu,
KakTo 1 HeyTpasiH1 nosuvsaxapuam.

Kno4yoBM AymMU: YepBEHO BWHO,
cTyaeHa €H3VMHa MaLepauus,
Hecaxapomuuec gpoxan, GC-MS
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SUMMARY

Red grape variety Merlot is vinified
and two types of fermentation are applied —
conventional winemaking process and
other — cold maceration before alcoholic
fermentation. Each of the samples is
vinified  with  Non-saccharomyces
Kluyveromycs thermotolerans inoculation
done 48 ours before Saccharomyces
addition. For each trial the control sample
is realized using only Saccharomyses
yeasts. The resulting wines are analyzed
for some basic compounds and also some
specific aromatic compound is determined
using GC-MS. High concentration of some
ethyl esters are determined in Non-
saccharomyces wine and also more
neutral polysaccharides.

Key words:
maceration,
GC-MS

red wine, cold
Non-saccharomyces yeast,



YBO/[,

BuHOTO e npoAaykT Ha depmeHTa-
LUMsa Ha rposfoBa MbCT UK Kawa. AJiKo-
XonHata dQepmeHTauus ce nposexga
Hai-4yecTo oOT Apoxan Saccharomyces
cerevisiae, KOUTO meTabonNu3npar rpo3go-
BUTE 3axapu rnasHo B eTaHos, CO, u
rMUUEpon, Kakto M peguua CTpaHuyHu
MeTabosmMTn. MHOXECTBO NPOyyYBaHUsA Ha
cTapTepHN KynTypyu ca HacoyeHu efuiH-
CTBEHO KbM S. cerevisiae C L& No-BMCOK
[o6VB Ha eTaHo/, NO-A00bP KOHTPO Haj,
ankoxosHaTa hepMeHTauns u noaTucka-
He pacTexa Ha He-Saccharomyces Apox-
An B MbCTTa, KOUTO MOraT Aa noseaart Ao
cnpsana hepMeHTauusa 1 apyru Bb3MOXHU
HexenaHn npouecn (Castelli, 1954;
Spasov, 2012; Yoncheva, 2003,). Nopaau
(pakTa, ye He-Saccharomyces uyecTo ca
nu3onuMpaHy Ot cnpenu  wnu  6aBHU
epmeHTauun (Castelli, 1954; Ribereau
and Peynaud, 1960), uecto ca 6unmn
cumTaHu 3a ,BpegHa” mukpodhiopa. OHec
Tasu rpyna MuUKpoopraHusmm ce pajsa Ha
BCe no-3acuseH umHTepec. He-Saccharomyces
ApoxanTe OOWKHOBEHO npucbCTBaT Ha
eTan rposje, rposfosa MbBLCT U BbpXY
TEXHO/IOTMYHOTO 060pyABaHe 3a BWHO-
npoussogcteo (Ciani et al., 2010). Haii-
BaxHU popose ca Hanseniaspora/Kloeckera,
Candida, Pichia, Zygosaccharomyces,
Schizosaccharomyces, Torulaspora,
Lachancea (Kluyveromyces) n Metschnikowia
(Fleet et al., 1984; Heard and Fleet, 1985;
1986; Pardo et al.,, 1989; Kurtzman,
2003). Peguua uscnegBaHus npocnepgs-
BaT B/USHMETO Ha He-Saccharomyces
OpoXauTe BbPXY CbCTaBa U CEH30pHUTE
cBoiicTBa Ha BuHaTta (Lema et al., 1996;
Egli et al., 1998; Henick-Kling et al.,
1998). lMNopagu Te3n NpuYMHK npes no-
cnefHoTo AeceTuneTune, ponsara Ha Apox-
ante He-Saccharomyces BbB BUHOMNPOU3-
BOZCTBOTO € NpeoueHeHa, C orneg noio-
6psiBaHe Ha Ka4yecTBOTO W MOBULIABaHe
Ha BKycOBaTa W apomaTuyHa KOMMJeKc-
HOCT Ha BuHaTta (Rojas et al., 2001; Jolly
et al., 2003, 2006; Swiegers et al., 2005;
Domizio et al., 2007; Renouf et al., 2007;
Anfang et al., 2009; Sadoudi et al., 2012).
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INTRODUCTION

The wine is the product of grape
juice or crushed grape fermentation.
Alcoholic fermentation is most commonly
carried out by yeast Saccharomyces
cerevisiae, which metabolizes grape
sugars mainly in ethanol, CO2 and
glycerol as well as a number of other
metabolites. Numerous studies of starter
cultures are directed solely at S.
cerevisiae for higher ethanol yield, better
control of alcohol fermentation and
inhibition of growth of non-
Saccharomyces yeast in must, which may
lead to stuck fermentation and other
possible unwanted processes (Castelli,
1954; Spasov, 2012; Yoncheva, 2003).
Due to the fact that non-Saccharomyces
are often isolated from slow or stopped
fermentations (Castelli, 1954, Ribereau
and Peynaud, 1960), they have often
been considered as a “harmful"
microflora. Today, this group of micro-
organisms is becoming more and more
interested. Non-Saccharomyces yeast is
typically present in grape, grape must and
on the winemaking equipment (Ciani et
al., 2010). The most important strains are
Hanseniaspora / Kloeckera, Candida, Pichia,
Zygosaccharomyces, Schizosaccharomyces,
Torulaspora, Lachancea (Kluyveromyces) and
Metschnikowia (Fleet et al., 1984; Heard
and Fleet, 1985; Pardo et al., 1989;
Kurtzman, 2003).

A number of studies investigate the
influence of non-Saccharomyces yeast on
the composition and sensory properties of
the wine (Lema et al., 1996, and Egli et
al., 1998, Henick-Kling et al., 1998). For
these reasons over the past decade, the
role of non-Saccharomyces in
winemaking has been re-evaluated in
terms of the possibility of the wine quality
improving and increasing of the wine
taste and aroma complexity (Rojas et al.,
2001; Jolly et al.,, 2003; Et al.,, 2007;
Renouf et al., 2007; Anfang et al., 2009;
Sadoudi et al., 2012).



Hsakon nscnegBaHusa Tpetupatr u nogob-
pABaHETO Ha YNCTO ,TEXHOMOMMYHKU" napa-
MEeTpU KaTo pasKpuBar, 4e CbBMECTHO
WHOKyNIMpaHuTe depmeHTaummn ¢ Lach.
thermotolerans n S. Cerevisiae nokassar
CblLO Taka HamanieHuW KosmyecTBa Ha
netnueata kucesimHHocT (Comitini et al.,
2011). YcTaHOBEHM ca M NOBULUEHU KOH-
LEeHTpauun ectepm B cMeceHn hepmeHTa-
UM, B CpaBHEHME C YNCTU KyNTypu. YcTa-
HOBEHO € yBEe/IMYeHne Ha eTun-2-meTusi-
nponaHoat n etun kanpat (Gard-Cerdan
and Ancin-Azpilicueta, 2006; Varela et al.
2009). N3cnepBaHeTo Ha Moreira et al.
(2008) noTBBLPXKAABA 3aBMLUEHO NPOAYLIN-
paHe Ha ecTepu U HamassiBaHETO Ha
eTnnaueTar B CMeceHu hepmeHTauumn.
YcTaHoBsIBaT Ce 1 NO-BUCOKM KOHLEHTpa-
UuM Ha 2-theHuneTaHon npu pasBUTMETO
Ha T. Delbrueckii n Lach. thermotolerans
(Comitini et al, 2011), KakTO 1 NO-BUCOKK
KoHUueHTpaumn  rnvuepon  (Ciani  and
Ferraro, 1998; Soden et al., 2000; Comitini
et al.,, 2011) CobuwecteyBar oba-ye
NPOTVBOMNOMIOXHN faHHW —NPoyYBaHETO Ha
Gobbi et al. (2013) yctaHoBsiBa 3Hauu-
TENHO YyBE/IMYEHNE Ha KOHUEeHTpauuuTe
Ha eTunayeTar, KbAEeTo Lach.
thermotolerans n S. cerevisiae ca 6uiu
N3M0N3BaHN KATO CbBMECTHW MHOKY/TAHTU.
OyeBUOHO MNPUAOKMMOCTTA Ha  He-
Saccharomyces He e efHO3Ha4yHO ” e
Heob6XoAMMO fa ce OTyMTa U BAUSHMETO
Ha (pakTopu Kato copT rposge, Temnepa-
Typa Ha npouecute, AMHAMMUKA Ha Ha-
TpynBaHe Ha eTaHon u peg ApYyru, KOuTo
HECbMHEHO oOKasBaT BJ/IMAHWE BbpXY
pasBuBawmTe ce B MbCTTa (rposgosarta
Kalla) MUKpOOpraHn3mMu.

Obnro  Bpeme kaTo  MMUTMpALL,
hakTOp 3@  pasBUTMETO  Ha  He-
Saccharomyces OCHOBHO ce e cuuTa
HaTynaHus B cpepata eTvaHon. [lo-HoBwu
nscnengaHusi nokaseart, ye Kluyveromyces
thermotolerans (cera knacuduumMpaHn Kato
Lachancea thermotolerans) ca no-masko
TO/IEPaHTHN KbM HMUCKM HMBA Ha KUC/TOPOZ W
TOBa 3acsira TEXHUsI pacTex NnoBeye OTKOSI-
KOTO HEMOHOCKHMOCTTa UM KbM €TaHOo/ BOAM
[0 CMBPTTa UM N0 BpeEME Ha hepMeHTauus
(Hansen et al., 2001).

80

In some studies also are treated the

improvement of "technological”
parameters by revealing that co-
inoculated fermentations with Lach.

thermotolerans and S. cerevisiae also
show reduced amounts of volatile acidity
(Comitini et al, 2011). Increased
concentrations of esters in mixed
fermentations were also found. An
increase  concentration of  ethyl-2-
methylpropanoate and ethyl caprate
(Gard-Cerdan and  Ancin-Azpilicueta,
2006, Varela et al., 2009) was established
in this fermentation. The study of Moreira
et al (2008) confirms increased production
of esters and reduction of ethyl acetate in
mixed fermentations. Higher
concentrations of 2-phenylethanol were
also found when T. delbrueckii and Lach.
thermotolerans participate in  the
fermentation (Comitini et al., 2011) as well
as higher concentrations of glycerol (Ciani
and Ferraro, 1998; Soden et al., 2000;
Comitini et al., 2011). However, there are
also contradictory data - the study by
Gobbi et al. (2013) found a significant
increase in ethylacetate concentrations,
when Lach. thermotolerans and S.
cerevisiae have been used as co-
inoculants. Obviously, the applicability of
non-Saccharomyces in wine fermentation
is not unambiguous, and it is also
necessary to take into account the
influence of factors such as grape variety,
process temperature, ethanol
accumulation and a number of other
factors that undoubtedly influence the
growing of microorganisms in the grape
must.

For a long time as a limiting factor
for the non-Saccharomyces growing, it
was mainly considered ethanol
accumulation. More recent studies shown
that Kluyveromyces thermotolerans (now
classified as Lachancea thermotolerans)
are less tolerant to the low oxygen levels
and this affects to their growth more than
their intolerance to the high ethanol level
(Hansen et al., 2001).



Kato OCHOBHM XapakTepuCTUKM Ha
Lachancea thermotolerans (6uBw K.
thermotolerans), ce cumTar npoayumpaHeTo
Ha MO-BMCOKM HMBA MJ/IEYHA KUCEeNNHa,
rUuepuH 1 2-peHnnetaHon no Bpeme Ha
CMeceHun hepmeHTaUMn Ha rpo3foBa MbCT.
Coobwasa ce M 3a MnpomsHa B opra-
HONENTUYHO OTHOLLEHME KaTo MHOKY/IMpaHu-
Te ¢ K. thermotolerans/S. cerevisiae BuHa,ca
Nno-BUCOKO  OLUEHEHW B  HanpasfieHue
"NUKaHTHM apomaTn” 1 "CBEXecCT", B CpaBHe-
HMe C BMHa, NPOU3BEAEHM caMO CbC S.
cerevisiae (Gobbi et al., 2013). Bbnpeku
ToBa ce o0Tb6benssBa, 4ye edpekta oT L.
thermotolerans BbpXy XMMWYHWUS CbCTaB Ha
BMHOTO 3aBWCU CbLLECTBEHO U OT BPEMETO
Ha  MHOKynauus c S Cerevisiae
(Kapsopoulou et al.,, 2007; Gobbi et al.,
2013).

To3n OTHOCMTENHO ronsm  6poii
JaHHW 32 MPUIOXKEHMETO  Ha  He-
Saccharomyces " no-cnewLmasHo

Kluyveromyces thermotolerans, kakto u B
M3BECTHA CTEMEH He CbBCEM eAHO3HaYHU
pesyntatu 6e M OTnpaBHaTa TOYHKA Ha
HacToALLEeTO U3cnesBaHe — aa ce uscnensa
XMMWYHWSA CbCTaB M OpraHoNenTUYHMS Npo-
hvn Ha BMHA, NOJIyYEHN 4ype3 KOMHOKyNa-
umna ¢ Kluyveromyces thermotolerans, kaTo
ce npocnean 1 BAWSHWETO Ha TEXHOJOrU-
yeH noaxoA4 KaTo npeAdepMeHTaTuBHA
CTyAeHa mMauepaums.

MATEPWNAN N METO4WA

EkcnepvmeHTa e npoBefeH npes
KamnaHua 2014 kato e 13non3saHo rpos-
Ae oT copT Meprno. 'po3ageTo e 6paHo B
kacu ¢ BmectumocT 10 kg u oxnageHo B
XxnagunHa kamepa o temnepartypa 8+10
°C. Mpu npepaboTkaTta € W3BbPLUEHO
paBHOMEPHO pasnpegesisiHe KkaTo rposge-
TO OT BCSIKa kaca e pasnpefesisiHo Ha neT
MecTa 1 ca ocopmeHu npobu ot 60 kg
BCSIKa. VI3paBHEHWTE Mpobu ca poHKaHW 1
CMayykaHu, KaTto C Mb/IHEHE Ha (PEPMEH-
TauuoHHUTE pe3epBoapu e [06aBsH |
cepeH pguokeng B pgos3a 25 mgl/kg. 3a
CTyfeHa mauepauus n gepmeHTaumsa ca
M3nos3BaHn 5 6p. BUHMAGIMKATOpPK C 06eMm
70 dm®, BcekM OT KoiiTO cHaGaeH c
TepmMopu3a 1 KOHTO/IEep 3a ynpas/ieHne Ha
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The main features of Lachancea
thermotolerans (formerly K.
thermotolerans) are the production of
higher levels of lactic acid, glycerol and 2-
phenylethanol during mixed fermentations
of grape must. It was also reported for
change in organoleptic properties of the
wine co-inoculated with K. thermotolerans
| S. serevisiae in which wines "spicy
flavors" and "freshness" are improved
than in the wine produced only with S.
cerevisiae (Gobbi et al., 2013). However,
it is noted that the influence of the L.
thermotolerans growing on the wine
chemical composition also substantially
depends on the time of inoculation with S.
cerevisiae (Kapsopoulou et al., 2007,
Gobbi et al., 2013).

This relatively large number of data
on the use of non-Saccharomyces and in
particular Kluyveromyces thermotolerans,
as well as somewhat unambiguous
results, was also the starting point of the
present study - to examine the chemical
composition and organoleptic properties
of wine produced by co-inoculation with
Kluyveromyces thermotolerans, as well as
the impact of a technological approach
such as cold grape must maceration.

MATERIAL AND METHODS

The experiment was conducted in
the 2014 vintage using Merlot grapes
variety. The grapes are picked in 10 kg
cases and cooled in a refrigerated
chamber up to 8 + 10 °C. During the
processing, a uniform distribution was
made, as the grapes from each case were
distributed in five places and samples of
60 kg each were formed. The
homogeneous samples are crushed and
sulfur dioxide at 25 mg/kg is added to the
fermentation tanks.

For cold maceration and fermentation, 5
fermentation tanks with a volume of 70
dm® are used, each fitted with a glycol
cooling jacket and temperature



Temnepartypara. [lpy nbpBUTE  TpK
BapuaHTta Temneparypara Ha rposjosara
kala e nosBuweHa fgo 20722 °C #
CbOTBETHO € W3BLPLUEHO MOCsABaHE CbC
Saccharomyces (npoaykT Viniflora Merit —
Chr.Hansen) — koHTpona (K(1)) B fosa 20
g/HL, un Kluyveromyces thermotolerans
(npoaykT Viniflora Concerto
Chr.Hansen) B gosn 25 g/HL — npoba
p.1(2) n 50 g/HL — npoba p.2 (3). MNpwu
npoébn p.1 u p.2 cneg 48 uaca e
n3BbPLIEHO nocsaBaHe ¢ Viniflora Merit B
cTaHgapTHa go3sa - 20 g/HL. Mpwn Te3un Tpu
BapuaHT rpoueca Ha aJkoxosiHa dep-
MeHTaLusA e NpoBefeH nNpu Temneparypa
24+26 °C.

B ocraHasimte pgBa BapuaHta e
nposefieH M npoueca CcTygeHa mauepa-
Uus, KaTo npu YeTBbPTMSA BapuaHt e
U3BBPLUEHO MpeaBapuTesiHo MnocsiBaHe C
25 % ot posatra Saccharomyces
(KoHTona K.2H(4)), a B nocnegHaTa npoba
e n3BbpneHo nocsisaHe ¢ Kluyveromyces
thermotolerans (npopaykT Viniflora
Concerto — Chr.Hansen) B go3a 30 g/HL —
npo6a p.3(5). B npobu K2 un p.3 e
nogAbpxaHa temnepartypa B guanasoHa
11 +13 °C, kato npu p.3 cnepf 72 yaca e
n3BbPLIEHO aobassHe Ha Viniflora Merit B
ctaHgaptHa posa (20 g/HL). B cbuus
MOMeHT B K.2 e gob6aBeHO oCTaHas10ToO
konnyectBo Viniflora Merit (ocTtaHanute
75 % ot po3arta). Npu BapnaHTn K.2 n p.3
e noggbpxaHa Temnepartypa 11 +13 °C
0o6lWO B nNpoAb/pkKeHve Ha 6 AHW, cnep
KOETO € noBulleHa Ha 24+26 °C u nog-
AbpXxaHa [0 NpukIloyBaHe Ha hepmeHTa-
uusaTa. lMpu BapuaHT p.3 cnep pexvapa-
TupaHe, kbntyparta Viniflora Concerto e
npeMuvHana npes nepuoj Ha ABYyKpaTHO
nocnegosareniHo gobaBsHe Ha MbCT U
MOCTENEHHO HaMasleHWe Ha Temneparty-
pata go 12 °C. Cnep gocturaHe Ha OTHO-
cutenHa nabvTtHOCT 1.000, BCekn BapuaHT
e 3a4bpXaH 3a 3 gHW C TBbpAUTE YacTu,
Cfef, KOeTo BMHOTO € OTUefeHo, a [Kn6-
puTe npecysaHu. lNpecosarta dpakuma e
fo6aBeHa KbM OCHOBHOTO KOJIMYECTBO.
Cnef NbAHOTO MPUKIOYBAHE Ha asko-
X0oNnHaTa goepmeHTaums, BCAKO BUHO €
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controllers. In the first three samples, the
temperature of the crushed grape is
increased to 20-22 °C and inoculated with
Saccharomyces (product Viniflora Merit -
Chr.Hansen) - control (K (1)) at a dose of
20 o/HL and Kluyveromyces
thermotolerans (product Viniflora
Concerto - Chr. Hansen) at doses of 25
g/HL - sample p.1 (2) and 50 g/HL -
sample p.2 (3). For samples p.1 and p.2,
after 48 hours, Viniflora Merit was added
at a standard dose of 20 g/HL. In these
three variants, the alcoholic fermentation
process is carried out at a temperature of
24 + 26 °C.

In the other two samples, the
process of cold maceration was carried
out, and the fourth variant was pre-
inoculated with 25% of the dose of
Saccharomyces (Control K.2 (4)) and the
last sample was inoculated with
Kluyveromyces thermotolerans (product
Viniflora Concerto - Chr. Hansen) at a
dose of 30 g/HL - sample p.3 (5). In
samples K.2 and p.3 is maintained a
temperature in the range of 11 + 13 °C,
and at p.3 after 72 hours a Viniflora Merit
was added in a standard dose (20 g/HL).
At the same time, in the K2 is added the
remaining Viniflora Merit quantity (the
remaining 75% of the dose). For samples
K.2 and p.3, a temperature of 11 + 13 °C
is maintained for a total of 6 days, then
increased to 24 + 26 °C and maintained
until the fermentation is complete. In the
p.3 sample after rehydration, the Viniflora
Concerto culture has gone through a
period of two consecutive addition of must
with low temperature and a gradual
decrease in temperature to 12 °C.

After reaching a relative density of 1,000,
each sample is stay for 3 days with the
solids, after which the wine is drained and
the marks are pressed. The press fraction
is added to the bulk quantity.

After complete alcoholic fermentation,
each wine is inoculated with lactic acid



MocATO C MJIEYHO Kucenu bGakrepuu
Oenococcus oeni (Viniflora CH16 — Chr.
Hansen). Cnep npuk/iwysaHe Ha Masno-
nakTnyHata hepMeHTauusl, BCUYKM Npoodu
ca oTAeneHun OT yTaiknute, gocyndgutmpa-
HW 0O CbAbpxaHue Ha cBobofeH cepeH
anokenp, 25 mg/L n cbxpaHaBaHu npu
Temnepatypa 8+10 °C o ussbpLIBaHe Ha
PU3NKOXUMUYHUTE aHauTU3N.

MeToam 3a aHan13:

Mpobute ca aHaM3npaHu
CTaHOapPTHU PU3NKOXUMUYHN aHaSTU3N:
OnpegensaHe Ha  TuTpyema
KACE/IMHHOCT M3pa3eHa kKato BUHeHa
kncenuHa(Method OIV-MA-AS313-01).

- OnpegensHe Ha CbAbpXaHUETO
Ha pegyuupalim 3axapu BbB BUHOTO
(Method OIV-MA-AS311-01A).

- OnpegensiHe Ha CbAbPXaHUETO
Ha NeTAMBU KUCENIMHW W3pa3eHn KaTo
ouetHa kucenmHa (Méthode OIV-MA-

no

AS313-02).
- OnpefensiHe Ha CbObPXaHUETO
Ha  a/koxosl BbB  BMHOTO  (4pes

ebynunomeTbp Ha Dujardin-salleron)

- OnpegensHe Ha CbAbpXaHUETO
Ha HeyTpasHM nonmsaxapuay - Delcheva
(2013)

- OnpegensiHe Ha CbAbPXaHUETO
Ha O06WN (EeHONHN CbefuHEeHNs Mo
meToga Ha FC (Méthode OIV-MA-AS2-10)
WNHpgekc Ha  nonudpeHonute
onpegeneH ypes abcopbums npu 280nm
(OT pBKOBOACTBOTO 3@ YNPaXHEHNS).

- GC-MS: TMpo6onogrotoBkata wu
aHanm3a ca usBbpLleHn cblnacHo Bavcar
(2011) c HsaAkom mopgudmkaumm: pobo-
nogrotoeka: Kbm 1.0 ml BuHO (gectunar)
ce npubaBs €KBMBAIEHTHO KO/IMYECTBO
avxnopmeTaH. onyvyeHusaT pasTBop ce
BopTekcupa (3 x 10 sec). Cneasa LEeHTpo-
oyrupaHe (10 min/22°C/13000 rpm). BHu-
mMaTesiHo ce otnunetupar 500 pl ot opra-
HMYHaTa asa (JOseH c/oi) U ce usna-
psBat 4o cyxo nog BakyyM. Kbm cyxus
ocTaTbk ce gobasaT 100 pl guxnopmeTtaH.

Xpomatorpadpckn  ycnosus:  Pas-
TBOPBT CE MHXEKTMpa B CUCTEMA, CbCTOSA-
wa ce oT rasoB xpomarorpady 7890A
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bacteria Oenococcus oeni (Viniflora CH16
Chr. Hansen). After the malolactic
fermentation, all samples were separated
from sediments, sulfur dioxide is added to
the free SO2 content - 25 mg/L and stored
at a temperature of 8 + 10 °C until

physicochemical analyzes were
performed.

Methods of analysis:

Samples were analyzed by

standard physicochemical analyzes:

- Determination of titratable acids
expressed as tartaric acid (Method OIV-
MA-AS313-01).

- Determination of the content of
reducing sugars in wine (Method OIV-MA-

AS311-01A).
- Determination of the volatile acids
content expressed as acetic acid

(Méthode OIV-MA-AS313-02).
- Determination of the alcohol

content of the wine (by Dujardin-salleron

ebulliometer)

Determination of neutral

polysaccharide content Delcheva (2013)

- Determination of the content of
total phenolic compounds by the FC
method (Méthode OIV-MA-AS2-10)

- A polyphenol index determined by
absorbance at 280nm (from exercise
manual).

- GC-MS: Preparation of samples
and analysis are by Bavcar (2011) with
some modification: Sample preparation:
An equivalent amount of dichloromethane
is added to 1.0 ml of wine (distillate). The
resulting solution was vortexed (3 x 10
sec). Following is centrifugation (10
min/22 °C/13000 rpm). Gently pipette 500
pl of the organic phase (bottom layer) and
evaporate to dryness under vacuum. To
the dry residue was added 100 pl of
dichloromethane.

Chromatographic conditions: The
solution is injected into a system
consisting of a gas chromatograph 7890A



(Agilent Technologies) n mac-cnektpaneH
petektop 5975C (Agilent Technologies).
M3nonssaHa e konoHa HP-5ms c napa-
MeTpu: gbmkmHa 30 m, gmametsbp 0.32
mm u ge6enuHa Ha (PUIMOBOTO MOKPU-
Tne 0. 25 um npu cnegHata Temneparyp-
Ha nporpama: HadasnHa Temnepatypa 40
°C, 3aabpxaHe 0 min, nosuwallaHe A0
230 °C ¢ 5 °C/min, 3agbpxaHe 10 min;
TeMnepaTypu Ha UHXeKTopa U aeTekrtopa
250 °C; ra3-HocuTen Xenuii CbC CKOPOCT
Ha notoka 1.0 ml/min; gnana3oH Ha cka-
HUpaHe Ha MacgeTekTopa m/z = 50 - 550;
UHXeKTMpaH obem npoba 1 pl B pexum
6e3 pasgensHe Ha notoka (splitless).

CbefnHeHuATa ca naeHTuduLMpaHu
ypes cpaBHsiBaHe BpemMeHaTa Ha 3ajbpxa-
He 1 oTHocuTenHuTe nHgekcu no Kosauy (RI)
C Tesn Ha CTaHAapTHW BellecTBa W Mac-
CnekTpas/iHM [AaHHM OT 6ubnuoTekara Ha
NIST'08 (National Institute of Standards and
Technology, USA).

PE3SYNTATU N OBCBbXOAHE
CbAbpxaH/eTo Ha pegyumpatiu
3axapu B npobute (durypa 1), cBuge-
TefncTeBa 3a M3dhepmeHTUpann 40 KOHAW-
UMM Ha cyxu BuHa npobu, npu ToBa npu
BMCOKO M3XOAHO CbAbpXaHue Ha 3axapu
B rpo3goBata MbCT M CbOTBETHO BMCOKO
aNKOXO/IHO CbAbpXaHue B MOy4YeHuTe
npobu BuHa (Purypa 2). dakt e, ye B
npobuTte, MONy4YeHW C ydyacTMeTo Ha
Kluyveromyces thermotolerans e
yCTaHOBEHa M0-BUCOKa KOHLUEHTpauus Ha
OCTaTbyHM 3axapu, HO CbLLUO U NO-HUCKO
a/IKOXO/IHO  CbAbpXaHWe Ha BUHOTO,
kKoeTo 6V MOr/I0 Ja ce u3nossBa Karo
Bb3MOXHOCT 3a pejyuupaHe asKoxosn-
HOTO CbAbpXaHue Ha BUHA, MONy4YeHu B
ropeLyy BMHOMPOM3BOACTBEHM paiioHW OT

rpo3Ae C BMCOKO 3axapHO CbAbpXaHue.
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(Agilent Technologies) and a 5975C mass
spectrometer (Agilent Technologies). The
HP-5ms column was used with the
following parameters: length 30 m,
diameter 0.32 mm and film thickness 0.
25 pm with the following temperature
program: start temperature 40 °C, hold 0
min, increase to 230 °C with 5 °C/min,
retention 10 min; Injector and detector
temperatures 250 °C; Helium carrier gas
at a flow rate of 1.0 ml/min; Range of
scanning of the mass detector
m/z = 50-550; Injected volume of sample
1 ul in splitless mode.

Compounds were identified by
comparing retention times and relative
indexes of Kovac (RI) to those of standard
substances and mass spectral data from
the NIST'08 library (National Institute of
Standards and Technology, USA).

RESULTS AND DISCUSSION
The content of residual sugars in
the samples (Figure 1) shows that each
samples are fermented to dry, moreover
with a high sugar content of grape and
obtained high alcohol content in the wine
samples (Figure 2).

Indeed higher concentration of residual
sugars was found in the samples obtained
with Kluyveromyces thermotolerans but
also a lower alcohol content of the wine
which could be used as an opportunity to
reduce the alcoholic strength of wines
obtained In hot wine regions from grapes
with high sugar content.
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B npobute, WHOKYIMpaHu C
Viniflora Concerto oyakBaHO e ycTaHoBe-
HO M MO-BWCOKO CbAbpXaHWe Ha 06Lum
kncenuHn (durypa 3). B cblWwoTO Bpeme
CbAbPXaHNETO Ha NEeT/IMBU  KUCESIMHU
(durypa 4) He 6Genexu pbCT, KOETO
noaKpens Bb3MOXHOCTTa WMHOKy/auuaTa
¢ Kluyveromyces thermotolerans npeau
ankoxosiHaTa pepmeHTaums, ga 6bae
efHa TexHO/oMMYyHa Bb3MOXHOCT 3a
nosyyaBaHe Ha BUHA C  MO-HUCKO
anKoXo/IHO U NoAO6GPEHO  KUCENMHHO
CbAbpXaHne Ha BWHA BbB BMHAPCKU

In samples inoculated with Viniflora
Concerto as expected a higher total acid
content was established (Figure 3). At the
same time, the content of volatile acids
(Figure 4) in these samples does not
increase, which supports the possibility
inoculation with Kluyveromyces
thermotolerans  prior to  alcoholic
fermentation to be a technological
possibility to obtain wines with lower
alcoholic and improved acid content in
wine regions characterized by high
temperatures and grapes with high sugar
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paiioHn, xapakTepesupalin ce C BUCOKU
TemnepaTypu 1 rpo3ae C BUCOKO 3axapHo
CbAbpXaHue.

content.
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Fig. 3. Titratable acidity content in wine samples
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CbabpXaHMeTo Ha 06Lwm heHoNHN
CbeAVHEHUs B NOJTy4EHNTE NEeT BapmaHTa
He ce pas/iMyaBa CbLECTBEHO (JaHHM OT
aHanv3a He ca npeacraseHun). B cbwoTo
BpeMe BbB BWHATa, WHOKY/IMpaHu C
ABoiHa pgo3sa Viniflora Concerto — npoba
p.2, Kakto M BWHOTO WHOKY/IMpaHo ¢
Viniflora Concerto u noagnoXeHo Ha
cTyfeHa Mauepaums — npoba p.3, ca
YCTAHOBEHU MO-BUCOKM KOHLUEHTpauuyu Ha

The content of total phenolic
compounds and index polyphenol does
not differ significantly in the five samples
(data from the analysis was not
presented). At the same time, higher
concentrations of neutral polysaccharides
(Figure 5) and higher dry extracts (Figure
6) were found in the wine inoculated with
a double dose of Viniflora Concerto -
sample p.2, as well as in the sample
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HeyTpanHu nonusaxapugn (durypa 5) un
cyxn BewectBa (durypa 6). OueBnaHoO
no-sucokara KOHLIeHTpauus Ha
apoxgeHn knetkm ot Kluyveromyces
thermotolerans e noBAMANO  BbPXY
CbAbpPXaHNETO Ha O0Ha3n pakyms
nonusaxapuaun, 3a KouTo ce cuuta 4e
OCHOBEH W3TOYHWMK ca mnpuchbcTBaliaTa
BbB BMHOTO MWKpOddopa KaTo M3Mos-
3BaHeTO Ha Ao3a npu nocsieaHe 50 g/HL
€ [0Beso [0 3aByliaBaHe Ha nokasarens
c 27 %.

inoculated with Viniflora Concerto and
cold maceration applied - sample p.3.
Obviously, the higher concentration of
Kluyveromyces thermotolerans yeast
cells has affected the content of that
fraction of polysaccharides, which is
considered to be the main source of the
present yeasts in the wine and
inoculation with 50 g/HL Viniflora
Concerto is resulted to neutral
polysaccharides content increase with 27
% compared with the control sample.
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MpucberBueto Ha Kluyveromyces
thermotolerans no Bpeme Ha
aslkoxosiHaTa pepmeHTauns He e AoBeno
0O  npogyumpaHeTto  Ha  MO-BUCOKK
KOHLlEHTpauumn BuCLIM ankoxonu (durypa
7) KaTto KOHUeHTpauuuTe Ha [gparta
npeacrasuTess c Hali-BMCOK
OTHOCUTENEH Asan — Un30aMWUiIoB 1
n306yTUNOB  ankoxon  octaBar  6e3
0co6eHu pasnuuns B oTAeNHUTE Npoodu.

The presence of Kluyveromyces
thermotolerans during alcoholic
fermentation did not result in the
production of higher concentrations of
higher alcohols (Figure 7), as the
concentrations of the two abundant
representatives - isoamyl and isobutyl
alcohol remained relatively unchanged in
the samples.
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Fig. 7. Higher alcohols content in wine samples

M3non3saHeTo Ha npeadepmeHTa-
TMBHa MalLepauus He e A0Beso A0 3aBu-
LWaBaHe KOHLeHTpauumTe Ha HAKoM cre-
UNONYHM NpeacTaBUTENN Ha ecTepute
(durypa 8). KoHueHTpaunnte Ha eTunde-
HWiaueTar M eTWIoKTaHoaT, npuaasallm
apomart Ha 6uiKM, aHacoH 1 3axapocaHu
naoAoBe, A0pU ca MO-HUCKW TMpPU  KOH-
TponaTa, nosyyeHa c npepdepmeHTa-
TMBHO HacToiBaHe (K.2), cnpsiMo CcTaH-
paptHua nogxop (K.1). MNpepgaputenHa-
Ta wuHokynauusa c Viniflora Concerto,
obaye e [0Besi0 A0 ,KOMMEeHcupaHe” Ha
Te3n MO-HUCKM HuBa M B npoba p.3
Habngasame NoYTU NAEHTUYHUN KOHLIEH-
Tpauum (etundpeHmnalerar) wunu gopwu
No-BUCOKWN (€TW/IOKTaHoAaT) CNpsiMO CTaH-
papTHata koHTpona (K.1). Haii-Bucoku
KOHUEHTpauum OoT uuTMpaHuTe npegcra-
BUTE/IN Ha ecTepuTe ca YCTaHOBEHW B
npoba p.2, nosydyeHa ¢ ABOMHA NMOCEBHA

The using of cold maceration did
not lead to an increase in the
concentrations of some specific esters
(Figure 8). The concentrations of
ethylphenylacetate and ethyl octanoate,
which aroma is associated with dried
herbs, anise and sugared fruit syrup, are
even lower in the control obtained with
cold maceration (K.2) compared to the
standard control samle (K.1).

Inoculation  with  Viniflora  Concerto,
however, resulted in "repairing" for these
lower levels, and in sample p.3 were
determined almost identical
concentrations (ethylphenylacetate) or
even higher (ethyloctanoate) than the
standard control (K.1). The highest
concentrations of the cited esters are
found in sample p.2 obtained with a
double level of Viniflora Concerto and a
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posa Viniflora Concerto n craHpgapTHa
TemnepaTypa Ha (pepmeHTaums. B cblya-
Ta npoba ca YCTaHOBEHW Ha-BUCOKM
KOHUEHTpauum 1 Ha eTungekaHoar
(durypa 9), uniiTo apomart ce acoumpa c
dhopasiHn U ONMBHU HioaHcu. CpaBHS-
Baliky CTaHAAPTHUS BMHOMPOU3BOACTBEH
noaxof CbC CTygeHa Mauepauus, npu
BTOPUSI MOAXOA, KOHTpONHaTa npoba Beve
€ C MNo-BNCOKO CbAbpXaHuWe Ha eTunge-
kaHoaT. OuyeBMAHO Ta3n npakTnka 6m
HacbpyaBasia B NO-BMCOKa CTENEH nosiBa-
Ta Ha aopasiHn ¥ NNoJoBU apomaTu
BbB BWHOTO, KOETO Ce Mnogkpens u oT
YCTAHOBEHUTE KOHUEHTpauun Ha eTw-
nsoanepuat (Purypa 10), uniito apomar
ce acouupa c aHaHac v cnagku naogosu
Ht0aHCK. Hali-BUCOKM KOHLUEeHTpauun ot
UUTMPAHOTO CbeAMHEHNE Ca YCTaHOBEHM
B npobaTa CbC CTygeHa mauepauus u
nsnonseaHe Ha Viniflora Concerto — p.3,
KOETO MNOTBbPXAAaBa CTAHOBULLETO, 4e
JOpU U MpX HUCKUTE Temnepatypu Ha
cTygeHa wmauepauus, Kluyveromyces
thermotolerans ce pa3BuBart B cpegarta u
cneymduyHma nm metabonnsbm gonpu-
Hacsa 3a 3acunBaHe Ha MA04OBUTE U
hnopasiHn apomMaTi BbB BUHOTO.

standard fermentation temperature. In the
same sample, the highest concentrations
of ethyl decanoate (Figure 9) were found,
the flavor of which is associated with
floral and oily floral.

By comparing the winemaking at
standard temperature of fermentation
with cold maceration, in the second
approach  higher  ethyl decanoate
concentration is determined. Apparently
this practice would encourage the
appearance of floral and fruit aromas in
wine to a higher degree, which is also
supported by the established
concentrations of ethylisovaleryate
(Figure 10), whose aroma is associated
with pineapple and sweet fruits. Highest
concentrations of the quoted compound
were found in the cold maceration sample
and using Viniflora Concerto - p.3, which
confirms the view that even at low
temperatures of cold maceration,
Kluyveromyces thermotolerans are able
to grows and their specific metabolism
contributes to enhancement the fruit and
floral aromas in the wine.
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Vi3nonssaHeTo Ha Viniflora
Concerto e f0BesI0 U A0 MO-BUCOKU HUBA
Ha 3-mepkanTtoxekcaHon (apomaTta Ha
TponuyHM nNaogoBe) B npobute (durypa
11), kaTo BbB BapuaHTUTe, NOy4eHu npu
cTaHapTeH TemnepaTtypeH pexuMm Ha
(hepmeHTaUnsa ca yCTaHOBEHW MO-BUCOKU
KoHUeHTpauun. OTHOBO B npoba p.2,
noslyyeHa ¢ ABOWHO KOMIMYECTBO MOCEBHA
KynTypa ca YCTaHOBEHW Haii-BUCOKM
cTtoinHocTM u noytn 30 % 3aBuLIEHue
CMpPAMO KOHTpoOara.

The use of Viniflora Concerto also
resulted in higher levels of
3-mercaptohexanol (the aroma of tropical
fruit) in the samples (Figure 11), higher
concentrations of it are determined in the
samples obtained under the standard
temperature of fermentation. In sample
p.2 obtained with double dose Viniflora
Concerto, the highest values were found
and a nearly 30 % increase compared
with the control sample (K.1).
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N3BOAN

W npu gBaTta nogxona Ha BUHUMU-
uupaHe Ha rposge ot copT Mepno -
KOHBEHUMOHA/IEH MPOLEC W  a/IKOXOJIHa
doepMeHTauus, npegwecrtsaHa oT cTyge-
Ha Mauepauwus, npegsapuTenHata UHOKY-
nayms Cc  Hecaxapomuuec ApoXAau
Kluyveromycs thermotolerans (Tbproscku
npoaykT Viniflora Concerto — Chr.Hansen)
e [oBeno o obpasyBaHe Ha MO-BUCOKU
KO/iM4yecTBa  OpPraHU4yHU  KUCENNHW U
HeyTpasHM nonusaxapugun. ToBa e Haii-
CWIHO 13paseHo npu npobara, noayyveHa
npv cTaHZapTeH PEXUM Ha BUHMAMKALUS
W [OBOMHa f[o3a MoceBHa Kyntypa
Kluyveromycs thermotolerans. Mpwn
non3BaHe Ha OTHOCUTENIHO efHakBO
NnoceBHO KomyecTBo Concerto no-BUCOKK
KOHUEHTpauum Ha nonm3axapugm ca
YCT@HOBEHN NPV BWHOTO, MpU KOETO e
n3non3BaHa u ctygeHa mauepcauus. B
ONWTHUTE BMHA Ca YCTAHOBEHW W Mo-
BUCOKM KOHLEHTpauun Ha eTuiectepu,
KakTo 1 3-mepkantoxekcaHosn (3MH), npu-
Jasalimn aopasHn 1 NI0L0BM HIOAHCU B
apomata. OTHOBO Hali-BMCOK/ KOHLEHTpa-
UM ca YCTaHOBEHW NpUW M3MN03BaHETO Ha
[OBOWHO KO/MYECTBO MOCEBHa KynTypa.
CpaBHsBalikn egHakBN N3XOLHWN KOMYec-
TBa Kluyveromycs thermotolerans, pa3su-
TMeTo MM npu ,craHjapteH” Temnepa-
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CONCLUSIONS

In both used vinification methods of
Merlot grape variety conventional
process and cold maceration before
alcoholic fermentation, inoculation with
non-sacharomyces yeast — Kluyveromyces
thermotolerans (commercial product
Viniflora Concerto - Chr. Hansen) resulted
in higher amounts of total acids and
neutral polysaccharides in trial wines
compared to the controls. This is most
definitely in the sample obtained under a
standard vinification temperature and a
double dose of Kluyveromyces thermotolerans
inoculation.

Using a relatively uniform equal quantity
of Viniflora Concerto, higher
concentrations of polysaccharides were
found in the wine, in which making also
cold maceration is applied. In trial
samples wines also detected higher
concentrations of ethyl esters as well as
3-mercaptohexanol (3MH), associated
with floral and fruity wine aromas. The
highest concentrations of which were
found using inoculation with a double
dose. Comparing the same starting
quantities of Kluyveromyces
thermotolerans, higher concentrations of
3MH was determined in the "standard"



TYPEH pexum Ha cepMeHTauus e gosen | temperature fermentation wine sample
[0 NOo-BUCOKM KoHUeHTpauun 3MH, oTkon- | compared with this a cold maceration also
KOTO Npu BapuaHTa ¢ npegdepmeHTatme- | is used.

Ha CTygeHa mauepauus.

BJTATOAAPHOCTWU ACKNOWLEDGEMENTS

ABTOpUTE Ha CcTaTudaTa u3kassar The authors of the paper would like
6narogapHacTui Ha ekmna Ha Chr. Hansen | to thanks to the Chr. Hansen team for the
3a npepoctaBeHuTe npoayktu Viniflora | Viniflora Concerto, Viniflora Merit and
Concerto, Viniflora Merit n Viniflora CH16 | Viniflora CH16 products providing and the
N OKasaHaTa TexHu4yecka nomouw, npum | technical assistance for the realizing of
peanusnpaHe Ha ekcneprMeHTa. this experiment.

NNTEPATYPA /| REFERENCES
1. Delcheva, M., S. Kemilev, S. Tagareva-Delcheva and V. Bakardjieva, 2013.
Extraction of phenolic compounds and polysaccharides during vinification of Mavrud
grape variety (l. Influence of the methods of predfermentative treatments of crushed
grape must). Nauchni trudove UFT, 60(1), 444-449 (Bg).
2. Spassov, H., D. Hristev, N. Blagoeva, N. Stoyanov, P. Mitev, Y. Chobanov
and P. Stefanova, 2012. A comparative study of newly isolated strains of yeast from
different regions of Bulgaria, Nauchni trudove UFT, LIX, 397-402 (Bg).
3. Anfang, N., M. Brajkovich, and M. R. Goddard, 2009. Co-fermentation with
Pichia kluyveri increases varietal thiol concentrations in Sauvignon blanc. Aust. J.
Grape Wine Res., 15, 1-8.
4, Bavcar, D., and H. BaSa Sesnik, 2011. Validation of the method for the
determination of some wine volatile compounds. Acta agriculture Slovenica, 97(3),
285-293.

5. Castelli, T., 1954. Les agents de la fermentation vinaire. Arch Microbiol. 23,
323-342.
6. Comitini, F., M. Gobbi, P. Domizio, C. Romani, L. Lencioni, |. Mannazzu,

and M. Ciani, 2011. Selected non-Saccharomyces wine yeasts in controlled
multistarter fermentations with S. cerevisiae. Food Microbiol., 28, 873-882.

7. Ciani, M., F. Comitini, I. Mannazzu, and P. Domizio, 2010. Controlled mixed
culture fermentation: a new perspective on the use of non-Saccharomyces yeasts in
winemaking. FEMS Yeast Res., 10, 123-133.

8. Ciani, M. and L. Ferraro, 1998 Combined use of immobilized Candida
stellatacells and Saccharomyces cerevisiae to improve the quality of wines. J. Appl.
Microbiol., 85, 247-254.

9. Domizio, P., L. Lencioni, M. Ciani, S. Di Blasi, C. Pontremolesi and M. P.
Sabatelli, 2007. Spontaneous and inoculated yeast population dynamics and their
effect on sensory characteristics of wine. J. Appl. Microbiol., 84, 865-876.

10. Egli, C.M., W. D. Ediger, C. M. Mitrakul and T. Henick-Kling, 1998.
Dynamics of indigenous and inoculated yeast populations and their effect on the
sensory character of Riesling and Chardonnay wines. J. Appl. Microbiol., 85, 779-789.
11. Fleet, G.H., S. Lafon-Lafourcade and P. Ribereau-Gayon, 1984. Evolution of
yeasts and lactic acid bacteria during fermentation and storage of Bordeaux wines.
Appl. Environ. Microbiol., 48, 1034-1038.

12. Garde-Cerdan, T. and C. Ancin-Azpilicueta, 2006. Contribution of wild
yeasts to the formation of volatile compounds in inoculated wine fermentations. Eur.
Food Res. Technol., 222, 15-25.

92



13. Gobbi, M., F. Comitini, P. Domizio, C. Romani, L. Lencioni, |. Mannazzu
and M. Ciani, 2013. Lachancea thermotolerans and Saccharomyces cerevisiae in
simultaneous and sequential co-fermentation: a strategy to enhance acidity and
improve the overall quality of wine. Food Microbiol., 33, 271-281.

14. Hansen, E.H., P. Nissen, P. Sommer, J. C. Nielsen and N. Arneborg, 2001.
The effect of oxygen on the survival of non-Saccharomyces yeasts during mixed
culture fermentations of grape juice with Saccharomyces cerevisiae. J. Appl.
Microbiol., 91, 541-547.

15. Heard, G.M. and G. H. Fleet, 1985. Growth of natural yeast flora during the
fermentation of inoculated wines. Appl. Environ. Microbiol., 50, 727-728.

16. Heard, G.M. and G.H. Fleet, 1986. Occurrence and growth of yeast species
during fermentation of some Australian wines. Food Technol. Aust. 38, 22-25.

17. Henick-Kling, T., W. Ediger, P. Daniel, and P. Monk, 1998. Selective effects
of sulfur dioxide and yeast starter culture addition on indigenous yeast populations and
organoleptic characters of Vinsanto wine under different process conditions. Int. J.
Food Microbiol., 115, 281-289.

18. Jolly, N.P., O.P.H. Augustyn and I. S. Pretorius, 2003. The use of Candida
pulcherrimain combination with Saccharomyces cerevisiae for the production of Chenin
blanc wine. S. Afr. J. Enol. Vitic., 24, 63-69.

19. Jolly, N.P., O.P.H. Augustyn and |. S. Pretorius, 2006. The role and use of
non-Saccharomyces yeasts in wine production. S. Afr. J. Enol. Vitic., 27, 15-38.

20. Kapsopoulou, K, A. Mourtzini, M. Anthoulas and E. Nerantzis, 2007.
Biological acidification during grape must fermentation using mixed cultures of
Kluyveromyces thermotolerans and Saccharomyces cerevisiae. World J. Microbiol.
Biotechnol., 23, 735-739.

21. Kurtzman, C.P., 2003. Phylogenetic circumscription of Saccharomyces,
Kluyveromyces and other members of Saccharomycetaceae, and the proposal of the
new genera Lachancea, Nakaseomyces, Naumovia, Vanderwaltozyma and
Zygotorulaspora. FEMS Yeast Res., 4, 233-245.

22. Lema, C., C. Garcia-Jares, |. Orriols and L. Angulo, 1996. Contribution of
Saccharomyces and non- Saccharomyces populations to the production of some
compounds of Albarino wine aroma. Am. J. Enol. Vitic., 47, 206-216.

23. Moreira, N., F. Mendes, P. Guedes de Pinho, T. Hogg and I. Vasconcelos,
2008. Heavy sulphur compounds, higher alcohols and esters production profile of
Hanseniaspora uvarum and Hanseniaspora guilliermondii grown as pure and mixed
cultures in grape must. Int. J. Food Microbiol., 124, 231-238.

24. Pardo, I, M.J. Garcia, M. Zuniga and F. Uruburu, 1989. Dynamics of
microbial populations during fermentations of wines from the Utiel Requena region of
Spain. Appl. Environ. Microbiol. 55, 539-541.

25. Renouf, V., O. Claisse and A. Lonvaud-Funel, 2007. Inventory and
monitoring of wine microbial consortia. Appl. Microbiol Biotech., 75, 149-164.

26. Ribereau-Gayon, P. and E. Peynaud, 1960. Traite d’ “nologie. Paris et Liege
Librarie Polytechnique Ch. Beranger, Paris.

27. Rojas, V., J. V. Gil, F. Pinaga and P. Manzanares, 2001. Studies on acetate
ester production by non- Saccharomyces wine yeasts. Int. J. Food Microbiol., 70, 283-
289.

28. Sadoudi, M., R. Tourdot-Marechal, S. Rousseaux, D. Steyer, J. J.
Gallardo-Chacon, J. Ballester, S. Vichi, R. Guerin-Schneider, J. Josep Caixach
and H. Alexandre, 2012. Yeast-yeast interactions revealed by aromatic profile
analysis of Sauvignon blanc wine fermented by single or co-culture of non-

93



Saccharomyces and Saccharomyces yeasts. Food Microbiol., 32, 243-253.

29. Soden, A, I. L, Francis, H. Oakey and P. A. Henschke, 2000. Effect of co-
fermentation with Candida stellataand Saccharomyces cerevisiae on the aroma and
composition of Chardonnay wine. Aust. J. Grape Wine Res., 6, 21-30.

30. Swiegers, J.H., E. J.Bartowsky, P. A. Henschke and I. S.Pretorius, 2005.
Yeast and bacterial modulation of wine aroma and flavour. Aust. J. Grape Wine Res.,
22,139-173.

31. Varela, C., T. Siebert, D. Cozzolino, L. Rose, H. Maclean and P. Henschke,
2009. Discovering a chemical basis for differentiating wines made by fermentation with
‘wild’ indigenous inoculated yeasts: role of yeast volatile compounds. Aust. J. Grape
Wine Res., 15, 238-248.

32. Yoncheva, T., Zh. Popova and H. Spasov, 2003. Study Of The Propagative
Capacity And Fermentation Activity Of Strains Of Wine Yeast For Red Wine
Production. In: Symposium proceedings | Balkan and Ill Macedonian symposium for
vine growing and winemaking, Skopje, Makedonia, 26-28.11.2003, 210-214.

94



	DesislavaToteva_paper_final.pdf
	Simeon Krumov_paper_final.pdf
	Venelin Roychev et  al_paper_final.pdf
	Penka Peeva et al_paper_final.pdf
	Nikolay Stoyanov et al_paper_final_web.pdf

