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PE3IOME

VM3BbpweHo e u3onupaHe Ha 120
wama Apoxau OT CNOHTaHHO M3depMeH-
TMpanu BUHa OT copTa MaBpyf OT paioHa
Ha TaTtapeBo. V3onupaHute Wamose ca
NoAIOKEeHN Ha [BYCTENEeHHa cenekums,
Ha 6asa Ha (epmeHTauMOHHaTa UM
aKTMBHOCT, e(pekTMBHOCTTA WM  npwu
n3rnon3yBaHe Ha cybecTpaTa M OCHOBHUTE
MeTabonuTtu. Mop6paHn ca 10 wama,
nposiBABaly BUCOKa epMeHTauuoHHa
aKTMBHOCT, noaxofsw, MeTabosim3bm,
e(peKkTMBHO ycBosiBalu cybeTparta. Te ca
noaxoAAlM 3a no-HataTblUHA Cernekuus
3a NPoOn3BOACTBO HA pernoHanHn BUHa oT
copta MaBpyn OT pailoHa Ha ceno

Tarapeso.

KntouoBn  gymu:  pervoHasiHu
BMHA, APOXAMW, Cenekuus, rposge, copt
Maspya
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SUMMARY

One hundred and twenty yeast
strains were isolated from spontaneously
fermented wines of the Mavrud variety
from the Tatarevo region. The isolated
strains were subjected to two-level
selection on the basis of their
fermentation activity, their efficiency in the
use of the substrate, and the main
metabolites. Ten strains which
demonstrated high fermentation activity
and suitable metabolism and efficiently
assimilated the substrate were picked out.
They were appropriate for further
selection for the production of regional
wines of the Mavrud variety from the
region of Tatarevovillage.

Key words: regional wines, yeast,
selection, grapes, Mavrud variety
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B HacToAWMAT MOMEHT BbB BUHO-
NpoOM3BOACTBOTO CE WK3MOA3yBaT MHOrO
LUMPOKO YUCTUTE KYNTypW CenekumoHunpa-
HM gpoxgu. Te vMmaT peavua npegum-
CTBa: OCWUrypsiBaT KOHTpO/AMpaHa anko-
X0/Ha pepMeHTauus, 3aBbpluBalia [o-
Kpaii, nony4eHnTe Metabonnt ca B KoNu-
yecTBa M CbOTHOLUEHWS, BAMSELLN MOJIO0-
XUTEIHO BbPXY OpraHonenTuyHusi npodomn
Ha BnHaTa (Bambalov and Bambalov, 2003;
Martini, 2003, Yoncheva et al.,, 2011).
KbM cenekuuoHupaHuTe 4poXaun ce npe-
OaBsBaT peguua U3NCKBaHUSA B 3aBUCK-
MOCT OT Tuna npousBexgaHo BuHo (Beltran
and Casellas, 2005; Yoncheva et al,
2007). Ha na3apa ce npegnaraT peguua
NPOMMLU/IEHN Mpenapatn Cyxu akTUBHU
LpOXAW, NpuTexasallM MHOro gobpu Tex-
HOMOIMYHK cBOICTBA. TAXHOTO NPUIOXEHNE
B pas3NnyHM pernoHn obaye Bogu OO W3-
BECTHO yHUbULMpaHe Ha BMHATa U B onpe-
JeneHa cteneH 3aryba Ha cneunguyHocCT.

BnocnegHute 10-15 roguHu B
CBeTOBEH Mallab ce paboTn YCUNEHO Mo
ceslekuns Ha MEeCTHU LamoBe OpOXan 3a
NMpPOM3BOACTBO Ha pEervoHasHN BWHA, 3a
Ja ce 3anasu 1 nogyeprae cneundukata
Ha paiioHa u MukpopaioHa (Heard and
Fleet, 1985; Blackburn, 1988; Chobanov
et al., 2008; Spasov et al., 2012). B HsKou
c/lyyan, OCBEH 3a palioHa, ce [Obpxu
cMeTKa M 3a npepaboTBaHMsA COPT, KaTo
cenekTupart Hai-nogxogdwmTe 3a JajeH
copt apoxaeHu wamose (Yoncheva et al.,
2003; Spasov et al., 2011).

Llenta Ha HacToALOTO MpPOy4YBaHe
€ 130/MpaHe, NpoyyYBaHe M ABYCTENEeHHa
ceflekuMs Ha LWamMoBe BUHEHU OPOXAW OT
paiioHa Ha ceno TaTapeBO 3a MPOU3BOA-
CTBO Ha pervoHanHM BUHA OT copTa

Maspya.

MATEPVAT N METOON
EkcnepvmeHTanHata pa6ota
n3sbpmxme npes 2015-2016 roguvHa B

nabopatopuata Ha YXT - T[lnosaus,
Kategpa ,TexHo/norms Ha BWHOTO U
n1MBOTO".

YeTvpn naptuau rposge oT copra
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INTRODUCTION

Nowadays, pure cultures of
selected yeast are widely used in
winemaking. They have numerous
advantages: they ensure controlled and
complete alcoholic fermentation; the
metabolites obtained are in amounts and
proportions which have a positive effect
on the organoleptic profile of wines
(Bambalov and Bambalov, 2003; Martini,
2003; Yoncheva et al., 2011). A number
of requirements concerning selected
yeast are posed with regard to the type of
wine produced (Beltran and Casellas,
2005; Yoncheva et al., 2007). Various
industrial preparations of dry active yeast
having very good technological properties
are sold on the market. Their application
in different regions, however, results in a
loss of specificity.

For the past 10-15 years there has
been intensive work worldwide aimed at
the selection of local yeast strains for the
production of regional wines in order to
preserve and emphasise the specific
character of the region and microregion
(Heard and Fleet, 1985; Blackburn, 1988;
Chobanov et al., 2008; Spasov et al.,
2012). In some cases, attention is paid
not only to the region but also to the
variety processed which leads to the
selection of the yeast strains most
appropriate  for a certain variety
(Yoncheva et al., 2003; Spasov et al.,
2011).

The aim of this study was to isolate,
examine and perform two-level selection
of wine yeast strains from the region of
the village of Tatarevofor further use in
the production of regional wines of the
Mavrud variety.

MATERIAL AND METHODS

The experimental work was done at
the laboratory of the Department of Wine
and Beer Technology at the University of
Food Technology, Plovdiv, between 2015
and 2016.

Four 7 kg batches of the Mavrud



MaBpys OT pasnvyHM mMacusu B paioHa
Ha c. TaTapeBo, 0603Ha4YeHN CbOTBETHO C
MP, M10, M250 n MS, B konm4ecTBo 7 kg,
cnep poHkaHe, cMadkBaHe, cyndutnpaHe
Cc 6 %-Ha cepHucTa kucenuHa ¢ gosa 50
mg/dm?®, 6sixa NofIoOXeHN Ha CMOHTaHHA
hepmeHTaums B cbgose oT PET npwu
Temnepatypa 20-23° C. KoHueHTpaumaTa
Ha 3axapu B napTuauTe rposje Bapupa-
we ot 174 po 232 g/dms, TUTpyMUTE
KncenuHu- ot 4,89 no 8,44 g/dm3, apH -
ot 3,48 go 3,60.

XoabT Ha thepMeHTauusTa ce cre-
Jewe pedpaktomeTpuuHo. Cneg npu-
KMYBaHETO Ha npoueca, CMNOHTaHHO
nschepmeHTMpanmTe BMHa 6sixa oTAaeNneHn
OT TBBbPAUTE YacTu, NOLJIOXKEHN HA PU3K-
KOXMMUYEH N OpraHonenTuyeH aHaaus no
MeToAa Ha OCHOBHUTE XapaKTEepPUCTUKK
(Prodanova, 2008) u wu3nonsyBaHu 3a
n30auMsa  YMCcTuM  KynTypu Apoxan no
MeTofga Ha Kox (lvanov et al., 1985).
M3onaumaTta ce uW3BbLPWU B CTEPWIEH
rpO340B COK W KyNTypuTe Ce CbXxpaHsasart
npv Temnepartypm 5-6°C.

HosomsonupaHute 120 wama
Apoxamn 6axa NnognoXeHn Ha ABYCTeneH-
Ha cenekums. NMbpBOTO HMBO Ha cenekuns
6elle M3BbPLIEHO Ha 6a3a Ha Npoy4yBaHe
Ha pepmMeHTauMoHHaTa MM aKTUBHOCT,
KaTo ce U3BbpLWM Ha YeTupm cepun no 30
wama. Ha 6asa Ha nonyyeHute pesyn-
TaTn 6axa cenektupaHu 40 wama [pox-
On, KouTo 6sXxa MOAJIOXKEHM Ha BTOpa
CTEMNeH Ha Cenlekuus.

BTopoTOo HMBO Ha cenekuusa ce
M3BBLPLWIN Ha 6asza Ha hepMeHTauuoHHa
aKTMBHOCT, onpejefnieHa Mo TernoBeH
meTop (lvanov et al., 1985) n nscnegsaHe
Ha OCHOBHUTe MeTabonutun. N3cnepsaHe-
TO 6elle NpoBEAEHO B CTbKIEHN BYTU/IKU
c no 120 cmscTepmneH rpPo340B COK C
KOHLeHTapuua Ha 3axapu 183 g/dm3.
Cnep kpas Ha asikoxofiHaTa (hepmeHTa-
uusi, oNUTHUTE napTuam 6sxa aHanusupa-
HWM NO MokasaTesnMTe asikoxos, peayuupa-
LM 3axapu, neTnuem kucesnnHn (lvanov et
al., 1985), 6s1xa n3uncneHn n koeuuymeH-
Ta Ha npeBpbLUAEMOCT Ha 3axapute B
aNIKOX0/1 MU NPOLEHTUTE 3axapu U3nonasy-
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variety from different vineyards in the
region of Tatarevo village, designated by
MP, M10, M250 and MS respectively,
were destemmed, crushed, and sulphited
with 6% sulphurous acid in a 50 mg/dm?®
dose, and then subjected to spontaneous
fermentation in PET containers at a
temperature of 20-23° C. The sugar
concentration in the grape batches varied
between 174 and 232 g/dm3, the titratable
acids between 4.89 and 8.44 g/dm3, and
the pH between 3.48 and 3.60.

The fermentation progress was
monitored refractometrically. After the end
of the process, the spontaneously
fermented wines were separated from the
solids, subjected to physicochemical and
organoleptic analysis according to the
main characteristics method (Prodanova,
2008) and used for the isolation of a pure
yeast culture according to Koch's
method(lvanov et al., 1985). The isolation
was performed in sterile grape juice and
the cultures were stored at a temperature
of 5-6°C.

The newly isolated yeast strains
underwent two-level selection. At the first
level, the selection was applied on the
basis of a study of their fermentation
activity and ran in four series of 30 strains
each. In accordance with the results
obtained, 40 yeast strains were selected
and then used at the second selection
level.

At the second level, selection was
performed on the basis of their
fermentation activity determined using the
weighing method (Ilvanov et al., 1985) and
a study of the main metabolites. The
study was made in glass bottles
containing 120 cm® sterile grape juice
each with sugar concentration of 183
g/dms. After the end of the alcoholic
fermentation, the experimental batches
were analysed for alcohol, reducing
sugars, and volatile acids (lvanov et al.,
1985).The coefficient of sugar
convertibility into alcohol and the sugar
percentages used for ethanol and



BaHM CbOTBETHO 3a €TaHO/1 U 3a BTOpUY-
HU MeTabonuTn n Gruomaca.
Cnep o6o6uiaBaHe Ha pe3yntatute

OT  (hbepMeHTauMOHHaTa  aKTMBHOCT,
MeTabonmama U eekTMBHOCTTA Ha
HOBOM30/IMpPaHUTe  KynTypu,Ha  BTOPO

HMBO 6sixa cenekTupaHu 10 gpoxaeHu
wama.

PE3YJITATN N OBCbXXAAHE

CnoHTaHHata epmMeHTauMs B
ONUTHWUTE NapTuan rposne ot copta Mas-
py4 npoteye aHasIOrMyHO, Mpe3 MbpBuUTe
24 vaca (pepMeHTaUMOHHUAT npouec e
3a6aBeH, KOeTO ce [Ab/IXU Ha cyndu-
TUpaHeTo, cnej ajantupaHe KbM cpefa-
Ta npeeBec Haj (hepmeHTauuaTa B3uMaT
caxapomMuLeTHUTe Apoxau. Haii-guHamu-
YyeH e NpoLechLT B ONUTHO BUHO MS, cpep-
Ha WHTEH3MBHOCT Ce yCTaHOBsiBa B NpO-
6ute M10 n M250, a Hain-6aBHO MpoOTMYa
hepmeHTauusATa BbB BapnaHt MP.

CTOliHOCTMTE Ha OCHOBHMWTE napa-
METPU B OMUTHUTE BMHA Ca B HOPMasIHU
rpaHyLM 3a CyXu BUHA U CbOTBETCTBAT Ha
cbCTaBa Ha rpo3feTo.

CobllecTBeHa pas/nivka ce Habno-
JaBa B KONMYECTBOTO Ha o0b6pasyBaHus
ankoxosn. Hai-ronsimo KoiM4ecTBo anko-
xon 14 06%, e npoAyumpaHo B OMUTHO
BMHO MS, KOeTo ce Ab/KM Ha Mo-BUCO-
KNTe NbpBOHaYanHu 3axapu. Konnuecrtso-
TO Ha 06pasyBaHUAT asikoxon e 3a40Bo-
NnuTenHo npu onutHo BMHO MP. Tlo-
HUCKMAT ankoxon npu M10 n M250 ce
OB/IXKN HA NO-HUCKUTE HaYvasTHM 3axapu.

Mpy opraHoNenTUYHWUA aHann3 Hain-
BMCOKO € OLEHEHO BWHOTO OT npoba MS.
VIHTEH3UTEeTHLT Ha uBeTa € ChieH, HIaHCHT —
HacMTeHo pybuHeH. ApoMaTbT € YucT,
JOMMHMPAT HOTKM Ha CYLIEHW YepBeHM
nnogose. BKycbT e cpaBHWTENHO 6anaH-
cupaH. [bpBOHayanHata cnajoct ce
TpaHchopMMpa B 3aBULUEHA KUCESIMHHOCT
BbB (huHana. [lpwm npobara M10 ce
yCTaHOBABAT PacTUTE/IHO-CYXU M/I0A0BU U
pacTuTesniHM HKaHCU B apomaTa, B npoba
MP npeobnagaBaT pacTUTENIHUTE HOTKW,
Hal-HNCKO € OLEeHeHO BUHOTO OT npoba
M250, OCHOBHO 3apaan pAucbanaHC BbLB
BKyca
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secondary metabolites and biomass
respectively were calculated.

After the results on the fermentation
activity, metabolism and effectiveness of
the newly isolated cultures had been
summed up, 10 yeast strains were
selected at the second level.

RESULTS AND DISCUSSION

The spontaneous fermentation ran
in a similar way in the experimental grape
batches of the Mavrud variety. During the
first 24 hours, the fermentation process
was delayed due to the sulphitation; after
adaptation to the medium,
saccharomyces yeast started to dominate
the fermentation. The most dynamic
process occurred in the MS experimental
wine; samples M10 and M250 showed
medium intensity, and the fermentation
was the slowest in the MP sample.

The values of the main parameters
in the experimental wines were within the
normal dry wine range and corresponded
to the grape composition.

A significant  difference  was
observed in the quantity of the alcohol
formed. The highest alcohol amount of 14
% vol. was produced in experimental wine
MS, which can be attributed to the higher
original sugar content. The amount of the
alcohol formed was satisfactory in
experimental wine MP. The lower alcohol
amount in M10 and M250 was due to the
lower original sugar content.

The wine that ranked highest in the
organoleptic analysis was the one of the
MS sample. The colour intensity was
strong, and the nuance slight ruby. The
aroma was pure, with dominant hints of
dry red berries. The taste was relatively
balanced. The initial sweetness
transformed into increased acidity in the
finish. In the M10 sample, dried berry
notes were established in the aroma; the
vegetal notes were predominant in the MP
sample, and the wine of the M250 sample
ranked lowest mainly because of its
unbalanced taste.



Ha 6asa Ha o0606uaBaHeTO Ha
pesyntatute oT YN3UKOXUMUYHKS CbCTaB
N CEH30pHUS nNpodona Ha MnoslyvyeHuTe
CMOHTAHHO  M3(DEPMEHTMPA/IMN  OMUTHU
BMHa Oelle W3BbpLIEHA W301auust Ha
LwamoBe Apoxan. N3TouHnymTe, 6posiT 1
O3HauyeHusATa ca oTpaseHun B Tabnmua 1.

On the basis of the results on the
physicochemical composition and sensory
profile of the spontaneously fermented
experimental wines obtained, yeast
strains were isolated. The sources,
number and designations have been
presented in Table 1.

Tabnuua 1. HoBomsonmpaHu LWwamoBe ApoXaun

Table 1. Newly isolated yeast strains

M3TouHnk/Source | Bpoii wamose/Number of strains | N3onupaHu wamose/lsolated strains
MP 20 ZM1-ZM21
M250 20 ZM21-ZM40
M10 30 ZM41-ZM70
MS 50 ZM71-ZM120

W3onupaHute B CTEpPW/IEH rpo3[0B
COK LamoBe KynTuempaxme npu 25°C 3a
72-96 yaca ¥ noc/sie CbXxpaHuxme npu
XnagunHu ycnosua npu 6°C o cnepgsa-
LMTe eTann Ha npoy4ysaHeTo. Nepunogmny-
HO Mpe3acsiBaxMe CbXxpaHsiBaHUTE LaMoBe.

HosouzonupaHute 120 wama 65xa
NoAsSIOKEHN Ha ABYCTeneHHa cenekuns. B
nbpBaTa CTerneH npoydunxme dpepmeHTa-
LMOHHAaTa UM aKTUBHOCT.

WN3cnepBaHeTo ce M3BBbPLIM Ha YeTu-
pu cepun. B nbpeata 65xa BKIOYEHN La-
MoBe oT ZM1 go ZM30. Bcuukm BapmaHtu
fJosefioxa hepMeHTaumaTa Aokpali, kato
crnopeg nokasaHata (pepMeHTauyoHHa
aKTWBHOCT, APOXAEeHWTe LWamoBe Morat ga
ce pas3gensit Ha Tpu rpynu:

| rpyna - wamoBeTe mMMaT J06BLP
CTapT Ha asIKoXosiHa diepMeHTauua u
paBHOMEPHO YyCBOSIBaHE Ha  Cyxute
BELLEeCTBa,;

Il rpyna - TemMnbT Ha ankoxosHara
hepmeHTauns e 3abaBeH;

Il rpyna - wamoBeTe p[o6pe
cTapTvpar aikoxofnHata hepmeHTauus,
HO B TMOCNeACcTBME YCBOSBAHETO Ha
CyxuTe BellecTBa ce 3abass,;

Ha odwurypa 1 e npencraseHa
AMHaMuKaTa Ha asikoxonHa epmeHTa-
LUus Ha npeacTaBuTeNn OT TpUTE rpynu.

The strains isolated in sterile grape
juice were cultivated for 72-96 hours at
25°C, then stored in a refrigerator at 6°C
until the subsequent levels of the study.
The strains stored were reinoculated at
intervals.

The newly isolated 120 strains
were subjected to two-level selection. At
the first level, their fermentation activity
was studied.

The study was carried out in four
series. The first one included strains from
ZM1 to ZM30. All samples brought the
fermentation to an end and could be
divided into three groups according to the
fermentation activity they exhibited:

1* group—the strains showed a
good start of the alcoholic fermentation
and even assimilation of the dry matter;

2nd group - the rate of the
alcoholic fermentation was delayed;

3rd group — the strains started the
alcoholic fermentation well but later the
dry matter assimilation was delayed.

Figure 1 shows the alcoholic
fermentation dynamics of representatives
of the three groups.
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DepMeHTALIIOHHA ARTHBHOCT- ITLPBa cepiis
Fermentation activity- first series
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our. 1. JHamMmnka Ha a/lkoxXosiHa (pepmMeHTaLns Ha HOBOM30IMPaHu LWamoBe 4POXAn
Fig. 1. Dynamics of the alcoholic fermentation of newly isolated yeast strains

Mpn peanu3npaHeTo Ha ekcnepu- When the experiment was
MeHTa B ocTanatn Tpu rpynu wamose, oT | conducted with the other three strain
ZM31 go ZM120, ycTaHOBUXME aHauIoTMYHO | groups from ZM31 to ZM120, similar
noBeAeHne 1 rpynmpaHe, kato B 4eTBbpTa | pehaviour and grouping was established,
cepus ce 3abensasa fleko 3abaBsHe Ha | the fourth series showing a slight delay of
cTapTa npn BCU4KN KyNTypu. the start with all cultures.

Mpu cenekynita Ha MbPBO HUBO OT During the first-level selection, the
OCHOBEH KpuTepuii 6ele nposBeHaTa ep- | main criterion was the fermentation activity
MEHTaLMOHHA aKTUBHOCT W CNOCOGHOCTTA | shown and the ability of the strains to bring
Ha ljamosete fa 3asbpluBar [0 Kpal | the fermentation process to the end. The
hepmeHTaunoHHMA npouec. CbobpasnxmMe | grganoleptic  profile  of  the initial
Ce 1 OTHOBO C OPraHONeNTU4HNA MPOUN | ghontaneously  fermented — experimental
H& W3XOAHMTE CMOHTAHHO M3(PEPMEHTUPA- | wines was also taken into account, and a
/I ONWTHW BUHA 1 CENEKTVIPAXME MO-TONAM | |arger number of strains of the MS batch
Gpoii wamose oT naptmaata MS. B | were selected. Table 2 presents the 40

Tabnmua 2 ca npeAcTaBeHn CenekTMpaHu- | siraing selected at the first level, as well as
Te Ha MbpBO HMBO 40 Wama, KaKTO W | the isolation Sources.

N3TOYHMLINTE Ha n3onauyus.

Ta6nuua 2. CenekTupaHu Ha MbPBO HMBO APOXAEHU LAMOBE
Table 2. Yeast strains selected at the first level

No MN3TOYHUK CenekTmpaHu Ha MbPBO HMBO LaMoBe
- Source Strains selected at the first level
1. MP /M1, ZM10, ZM11, ZM17, ZM18
2. M250 ZM24, ZM27, ZM29, ZM33, ZM40,
3. M10 ZM41, ZM46, ZM47, ZM54, ZM59, ZM60, ZM62, ZM63, ZM65, ZM66
4 MS ZM75, ZM76, ZM77, ZM80, ZM83, ZM84, ZM85, ZM86, ZM89, ZM90, ZM92,
ZM95, ZM99, ZM103, ZM112, ZM113, ZM114, ZM118, ZM119, ZM120
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3a u3BbpLUIBAHE Ha BTOpaTa CTe-
NneH Ha cenekuus ce N3BbpLUM NpoyyBaHe
Ha epmeHTauMoOHHaTa akTMBHOCT Mo
TErNOBHUSA MeTo4 W u3cnefBaHe Ha
OCHOBHUTE MeTabonutn ”n  eqeKkTuB-
HOCTTa Ha npoueca.

CenektupaHuTe Ha NbpeBo HUBO 40
wama 6sixa pasgeneHu Ha aBe cepum no
20 wama 3a n3BbpLIBaHe Ha aHa/In3nTe.

B nbpBata cepus ca BK/IHYEHU
wamoBeTe OT onuTHU BMHa MP, M250 n
M10. Pesyntatute 3a 4acT OT TAX ca
npeacraseHn Ha durypa 2.

In order to perform the second
selection step, the fermentation activity
was studied according to the weighing
method, and the main metabolites and
the process efficiency were studied.

The 40 strains selected at the first
level were divided into two series of 20
strains each for the purpose of the
analyses.

The first series included the strains
of experimental wines MP, M250 and
M10. The results referring to part of them
have been presented in Figure 2.
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dur. 2. PepmMeHTaUMOHHa aKTUBHOCT Ha OMNUTHU LWiaMmoBe
Fig. 2. Fermentation activity of the experimental strains

depMeHTaLMOHHUTE KPUBUM Ha rpa-
dvkaTta u3passasart OTAE/IEHOTO KOJmyec-
T80 CO, 3a nepmoga Ha hepmeHTauumaTa -
11 gHun. WlamoBeTe, KOUTO MMAaT NO-BUCOKa
KpvBa obpasysart noseye CO,, 3a eavHuua
Bpeme. Ha TOBa CbOTBETCTBa MOBEYe
nspepmMeHTUpann  3axapu U noBeye
obpasyBaH asikoxosn. Te3n LWwamoBe ca no-
edeKTUBHM.

Mpn BCUYKM WamoBe hepmeHTa-
umATa 3anoysa owe npe3 nobpeute 24
yaca crnep 3acasaHeTo. ZM 40, ZM 46,

The fermentation curves in the
diagram show the CO, amount released
during the fermentation period of 11 days.
The strains having a higher curve formed
more CO, per time unit. This
corresponded to more fermented sugars
and more alcohol formed. These strains
were more efficient.

With all strains, the fermentation
started during the first 24 hours after
inoculation. ZM 40, ZM 46, ZM 63 and
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ZM 63 n ZM 64 ca no-aKTUBHU T.K.
KOIMYECTBOTO Ha OTAesIeHuUs Bbrnepo-
[OeH ONOKCU[ e 3aBULLIEHO.

3abenasBa ce HamansaBaHe Ha
aKTMBHOCTTA C/ief, YeTBbPTUA [eH Mpu
wamose ZM 11, ZM18 wn ZM27. Hai-
rosisiIMO KOMIMYEeCTBO BBLI/IEPOAEH ANOKCUA, €
oTAenieHo ot wamose ZM 24 n ZM 40.

BbB BTOpaTa oOnNuTHa cepus ca
BK/IIOYEHN LLamMoBeTe, Wu301MpaHu OT
naptugara rpo3ge MS. AKTMBHOCTTA Ha
uiamoBeTe e no-cnaba B cpaBHeHME C
nbpBara cepus. 3a nbpeuTe 24 yaca ce
otgena nog 1 rpam, camo wam ZM 86
otgena 1,02 rpama. Hali- Bucoka
aKTMBHOCT N0 BpeMe Ha (hepMeHTaumsaTa
ce Habnwogasa npu wam ZM 92, a Hai-
cnaba npu wam ZM 89.

O6pa3yBaHUAT ankoxon BbB BCUY-
KN BapvaHTu OT [BeTe cepun Bapupa B
rpaHvum 10,4 — 11,1 06.%. KonuyecTtso-
TO Ha OCTaTb4YHUTE 3axapy 3a NoBeyeTo
BapvaHTU CbOTBETCTBYBA Ha 3aBbplUeHa
pepmeHTaumnsa. Mpu wamoBe  ZM76,
ZM89, ZM90 n ZM120 oT BTOparta cepus
uma HemsdpepmMeHTUpasn 3axapu B rpa-
HALUM 4,9 go 10,9 g/dm®. BeposiTHa npu-
ysHa e aHaepobuosaTa BbB (hepMeHTa-
UMOHHUTEe obemun. Mpu Te3n BapuvaHTu K
KonuuyectBaTa Ha MNONYYEHUS asikoxosl
NIOTMYHO ca no-HUckn. B aHaepobHute
yCnoBuWs neTnvMBaTa KUCE/IMHHOCT ce 3aBu-
WaBa, HO OCTaBa B HOpPMasIHU 3a ONWUTHU
BMHa CTOIHOCTM B rpaHuLm oT 0,4 g/dm® go
0,69 g/dma. Hall-manko netnmBu KUCENHU
npoayumpart wamose ZM40 n ZM54, a Haii-
BMCOKM TakmBa WambT ZM29. KoedmumneH-
TbT Ha MNPeBpPbLLAEMOCT MpU  BCUYKM
BapuaHTu e B rpaHuum 0,58-0,60.

OTHOCUTENIHO Hali-rofiemn pasnuuus
ce yCTaHOBSIBAT B KO/IMYECTBOTO 3axapw,
M3non3BaHn 3a obpasyBaHe Ha askoxosn u
Tesn 3a HaTpyneBaHe Ha 6uomaca W
BTOpPUYHM MeTabonmTtn. Ha durypm 3 n 4 ca
npeacTaBeHn [aHHUTEe 3a [BeTe cepuu,
KaTo  XucTorpaMmTe  nNokKasBaT  KakKbB
MPOLEHT OT HaNMYHUTE 3axapu, ApoXauTe
ca 13Mon3Ba/in 3a 0bpasyBaHe Ha asIkoxos
W KakBa 4acT 3a HaTpynsBaHe Ha bruomaca u
BTOPUYHU METAB0IUTK.

ZM 64 were more active since the
amount of the carbon dioxide released
was higher.

Reduced activity was observed
after the fourth day with strains ZM 11,
ZM18 and ZM27. The highest carbon
dioxide amount was released by strains
ZM24 and ZM40.

The second experimental series
included the strains isolated from the MS
grape batch The strain activity was
weaker compared to the first series. Less
than 1 gram was released for the first 24
hours; only the ZM86 strain released 1.02
grams. The highest activity during
fermentation was observed with strain
ZM92, and the lowest with strain ZM89.

The alcohol formed in all samples
of both series varied within the 10.4 -
11.1 % vol. range. The residual sugar
amount for most samples corresponded
to complete fermentation. There were 4.9
to 10.9 g/dm3 of unfermented sugars with
strains ZM76, ZM89, ZM90 and ZM120 of
the second series. A possible reason is
the anaerobiosisin the fermentation
volumes. The amounts of the alcohol
formed were logically lower in these
samples. Under anaerobic conditions, the
volatile acidity increased but remained
within the range of 0.4g/dm*® to 0.69
g/dm?®, which was normal for experimental
wines. The lowest volatile acid amounts
were produced by strains ZM40 and
ZM54, and the highest by the zZMZ29
strain. The convertibility coefficient for all
samples ranged between 0.58 and 0.60.

In a relative aspect, the most
differences were observed in the sugar
amounts used for alcohol production and for
the accumulation of biomass and secondary
metabolites. Figures 3 and 4 present the
data on the two series, and the histograms
show the percentage of the available
sugars used by the yeast for alcohol
production, and the percentage used for the
accumulation of biomass and secondary
metabolites.
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Hali-ronsimo konmyecTBO 3axapwu
3a afIkoxon ca u3nonsBanav LiamoBeTe
ZM10, ZM18, ZM27, ZM41, ZM60, ZM65,
ZM103 wn ZM112. TlpoueHTbT Ha
3axapuTe, U3Mos3yBaHM 3a eTaHon npu
TAX e B rpaHuum 97-99 %. Tes3n wamose
n3non3ysaT Hali-ethekTMBHO cybcTpaTa B
cpepata. C Hali-HUCKa e(qieKTMBHOCT ce
npeacrasar wamose ZM1, ZM40, ZM54,
ZM66, ZM89, ZM77 n ZM120. MNpu Tax
NPOLLEHTBLT Ha 3axapuTe, U3Nos3yBaHu 3a
eTtaHon e B rpaHuum 92-94 %, KoeTto
CbOTBETCTBA HA MO-HWCKOTO asIkOXOSIHO
CbAbpPXaHue, yCTaHOBEHO B Te3u Npoodu.

Ha 6a3a Ha npoyyBaHe Ha
hepMeHTauMoHHaTa akTMBHOCT Ha 40
uiama, CcesieKTMpaHM Ha MbpBO  HUBO,
obpasyBaHNTE OT TAX OCHOBHUW MeTabo-
T 1 edpeKTUBHOCTTa MM, Ha BTOPO
HUBO 6sxa cenektmpaHu 10 wama, noka-
3anu Hali-gobpute pesyntatu (Tabnuuya
3). Te npoBexaar VHTEH3UBHA aJIKOXOJ1-
Ha pepmeHTaumsa, obpasyBaT OCHOBHU
MeTabonMTn B  MNOAXOAALWM  FpaHuLK,
e(peKkTMBHO  M3MoN3yBaT  cybcTpaTta.
CenektupaHuTe Ha BTOpO HMBO 10 wama
we 6baaT BKNOYEHW B creaBalliy eTanm
Ha cenekums 3a MosyvyaBaHe Ha
pernoHasHu BUHa ot copta Maspya.

The highest sugar amount was

used for alcohol production by
strainsZM10, ZM18, ZM27, ZM41, ZM60,
ZM65, ZM103 and ZM112. The

percentage of the sugars used by them
for ethanol was 97-99 %. These strains
made the most efficient use of the
substrate in the medium. Strains ZM1,
ZM40, ZM54, ZM66, ZM89, ZM77 and
ZM120 had the lowest efficiency. The
percentage of sugars used by them for
ethanol was 92-94 %, which
corresponded to the lower alcohol
content established in these samples.

On the basis of the study of the
fermentation activity of 40 strains
selected at the first step, the main
metabolites formed by them and their
efficiency, 10 strains which had shown
the best results were selected at the
second level (Table 3). They carried out
intensive alcoholic fermentation, formed
the main metabolites within a suitable
range, and made efficient use of the
substrate. The 10 strains selected in the
second step will be included in the
subsequent selection stages for the
production of regional wines of the
Mavrud variety.

Ta6nuua 3. CenekTnpaHMHaBTOPOHUBOAPOXAEHNLLAMOBE
Table 3. Yeast strains selected at the second level

No M3To4YHMK/Source CenektupaHumuiamoBe/Selected strains
1. MP ZM-10, ZM-18

2. M250 ZM-24, ZM-40

3. M10 ZM-59, ZM-60, ZM-65

4, MS ZM-86, ZM-92, ZM-112
N3BOAU CONCLUSIONS

Ha 6asara Ha nonyyeHuTe pesyn-
TaT! Npu ycroBMATa Ha NpoBefeHus oT
Hac ekcnepvMeHT, morat ga ce hopmynu-
pat cnegHuTe 0606LLEHN N3BOAMN:
1. M3onupaHu ca 120 HOBM Wamo-
BE APOXAU OT CMOHTAHHO M3depMeHTHpa-
I BUHa OT copTa MaBpyp OT paioHa Ha
c. TaTtapeBo, C KkoeTo e oborateH
6uodhoHAa Ha CcTapTepHM KynTypu 3a
noslyyaBaHe Ha PernMoHasiHu BUHA.

On the basis of the results obtained

under the conditions of the experiment,
the following generalised conclusions
could be drawn:
5. One hundred and twenty new
yeast strains were isolated from
spontaneously fermented wines of the
Mavrud variety and were used to enrich
the starter culture biofund for the
production of regional wines.
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2. lMpoBegeHa e  gBycTeneHHa
CefiekuMa Ha HOBOM30MMPaHW LiaMoBe
OpoXAan Ha 6asza thepMeHTauMoHHaTa nm
aKTMBHOCT N eeKTUBHOCTTa Ha MpOoBeX-
JaHvs oT TAX npovec.

3. YCTaHOBEHO €, Ye cenleKTupaHu-
Te Ha BTOPO HWBO HOBOW30MPAHU OPOX-
OeHV WamoBe nputexasaTt Bucoka diep-
MEHTaUNOHHa aKTMBHOCT W NOAXO4ALL
MeTab0o/IM3bM 3a MPOM3BOACTBO Ha BUHA.
4. MpepnoxeHn ca 10 HoBOM3ONU-
paHn 1 cenekTupaHu ApPOXAEHU LWamoBe
3a MNONYNPOMULLIEHN U MPOMULLNEHN
eKcnepuMeHTn 3a nosiyyaBaHe Ha pervo-
HaUsIHX BMHa OT copTa Maspya,.

6. Two-level selection was made of
newly isolated yeast strains on the basis
of their fermentation activity and the
efficiency of the process they carried out.

7. The newly isolated yeast strains
selected at the second level had high
fermentation  activity and  suitable
metabolism for wine production.

8. Ten newly isolated and selected
yeast strains were suggested for semi-
industrial and industrial experiments for
the production of regional wines of the
Mavrud variety.
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PE3IOME

3BbpLUEeHn ca CeneKUnoHHN
uscnegsaHnsa Ha 10 nogbpaHu Lwamose
BUHEHN ApOoXaAM u3Mexay ob6buwo 150
HOBOM30/IMpaHN KynTypu. [poxauTte ca
n3onmpaHu ot rposge oT copta PereHT ot
paioHa Ha lMnoBaue. MNMpoyyeHn ca mop-
dhonornyHnTe, KyntypanHu u usnono-
TMYHM CBOMCTBA Ha gpoxpgute. C Tax npw
noslynpoMULLISIEHN YC/IOBUSA ca NpounsBse-
OeHn BUHa oT copTta PereHT. BuHaTta ca
aHanmaupaHy Mo OCHOBHUTE U3UKOXM-
MWYHW MoKasartesnu, HanpaseHa e 1 opra-
HONenTUYHa  Xapakrtepuctuka. Bcnuku
Npoy4YBaHn LLamMoBe OPOXAM Ce OTHACAT
KbM BuAa Saccharomyces cerevisiae.
Wam P-2 n P-17 ca CWNHU aHTaroHUCTn
CrpsAMO MIeYHO-knucenute Gakrepum u B
nosiyyaBaHmte c T4ax BuHa AMK® He
npotuya. MNMpu ycnosusaTa Ha nNposefeHus
OT Hac eKCNepUMEHT Hali-BMCOKO OLlEHEH
€ opraHoNenTUYHUA NPogonsl Ha ONUTHUTE
BWHa, nonyyeHu c wam P-113 , cnegsaHu
ot P-114. Te 3ana3sar 1 nogyeprasar B
Hail-BMCOKa CTeneH crneyudukara Ha
copta W permoHa wn wmorat pga ce

SUMMARY

Selection studies were made of 10
wine yeast strains selected out of 150
newly isolated cultures. The yeast strains
were isolated from the Regent grape
variety grown in the Plovdiv region. The
morphological, cultural and physiological
properties of the yeast were studied. On
this basis, wines of the Regent variety
were  produced in  semi-industrial
conditions. The wines were analysed
according to the basic physicochemical
indices and their organoleptic profiles
were made. All yeast strains studied
belonged to the  Saccharomyces
cerevisiae species. The P-2 and P-17
strains were powerful antagonists of lactic
acid bacteria and no malolactic
fermentation occurred in the wines
obtained with them. Under the conditions
of the experiment conducted, the top-
rated organoleptic profile was that of the
experimental wines obtained using strain
P-113, followed by those made using P-
114. They preserved and emphasised to
the highest degree the specificity of the
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npenopbyaT 3a NPUIOXKEHUE 3a Mpous-
BOACTBO Ha YepBEHU BMHA OT copTa
PereHT OT paioHa Ha MNnosaus

KniouoBn  aymu: pernoHasaHu
BWHa, [OPOXAW, Cefekuus, rposge, coprt
Perent

YBO/,

B [HewHo Bpeme, Korato cbBpe-
MeHHaTa Hayka e no3B0/ina Ha BUHOMpPO-
n3BoguTENMTE Aa No3HasaT U ynpas/s-
BaT edekTMBHO npoueca Ha qepmeH-
Tauusi, 3HaA4YEHMEeTO Ha W3MNon3BaHuTe
LLlaMOBe ApOXAMN CTaBa BCE MO-BaXHO. S.
cerevisiae ce BnuMcBa Hali-gobpe B
ycnoBusiTa Ha hepMeHTauus, 3artoBa U
noHacTosiLlemM TOBa € BMAA, OCHOBHO
M3MOMI3BaH KaTo YncTa Ky/nTypa oT npoms-
BoautTenute Ha BUHO (COnig et al., 2009).
MpoBexpaTr ce peauua npoyysaHus, 3a
N30/MpaHe 1 cenekums Ha caxapomuueT-
HA  OPOXAEHW LamMoBe OT CMNOHTaHHO
nstpepmeHtmpanm BuHa (Efstratios et al.,
2006; Csoma et al, 2010), kato ce
M3MON3yBaT pPas3/IM4yHN  KpUTEPUM MNpuU
cenekymata (Bambalov et al.,, 1996;
Yoncheva et al., 2005; Monagas, 2007,
Yoncheva et al., 2007; Chobanov et al.,
2008; Yoncheva, 2010). CbLieBpeMEHHO
ce oT6ensA3Ba Bce NoBevye TeHAeHUuATa
3a yHuduuupaHe Ha npomsBexgaHuTe
BMHa, 3aryba Ha TepoapHOCT 1 crneumdgun-
Ka nopaau W3nos3yBaHeTO Ha efHaksu
KOMepcuanHn OpoxAaeHn npenapatn B
pasnuyHm pernoxu (Callejon et al., 2010).

CenekumaTa Ha MECTHM LiamoBe
Apoxan 3a hepmeHTauMsa 1 BraraHeTo
UM KaToO YMCTU KyITypu € oT (hyHOameH-
Ta/IHO 3HAYEHMNE 3a CbBPEMEHHOTO BUHO-
npon3BoACcTBO. ToBa € uenecbobpasHo ¢
ornepn no-go6pus KOHTPOA Ha hepMeHTa-
uusaTa ¥ 3anasBaHeTO Ha TepoapHus U
pervoHaneH cneunduyeH xapaktep Ha
Npou3BeXJaHOTO BWMHO, KOETO CcTaHa
0CO6EHO aKkTyaslHO B MOC/AefHUTE FOAWHN
(Martini  and Vaughan-Martini, 1990;
Regordon et al., 2006). N3non3saHeTo Ha
MECTHM LjamMOBe [OPOXAW, OCBEH 4e
nogbpxar 6uopasHoo6pasneTo, e 4YecTo
3a npegnouyvTaHe, Tbil kaTo Te ca Mo-

variety and region, and could be
recommended for the production of red
wines of the Regent variety from the
Plovdiv region.

Key words: regional wines, yeast,
selection, grapes, Regent variety

INTRODUCTION

At a time when modern science has
made it possible for wine makers to be
familiar with and effectively manage the
fermentation process, the yeast strains
used are becoming more and more
important. S. cerevisiae fits best into the
fermentation conditions, therefore this is
the species predominantly used as a pure
culture by winemakers (Conig et al.,
20009).

Numerous studies have been focused on

the isolation and selection of
Saccharomyces yeast strains from
spontaneously fermented wines

(Efstratios et al., 2006; Csoma et al.,
2010) using different criteria for the
selection (Bambalov et al, 1996;
Yoncheva et al.,, 2005; Monagas, 2007,
Yoncheva et al., 2007; Chobanov et al.,
2008; Yoncheva, 2010). At the same time,
there is a marked tendency towards
unification of the wines made and loss of
terroir character and specificity caused by
the use of identical commercial yeast
preparations in different regions (Callejon
et al., 2010).

The selection of local yeast strains
for fermentation and their use as pure
cultures is fundamentally important for
modern winemaking. It contributes to the
better fermentation control and the
preservation of the terroir and regionally
specific character of the wine made,
which has become particularly significant
in recent years (Martini and Vaughan-
Martini, 1990; Regordon et al., 2006).
Apart from maintaining biodiversity, local
yeast strains are often preferred since

they are Dbetter adapted to the
environment and its condition, and allow
wines from a specific region to
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[o6pe aknumaTtusMpaHn KbM cpegata u
ycnosuata n 1M ocurypseart nposiBsiBaHe
Ha TUNWYHUTE CEH30PHU XapakTepucTUKu
Ha BMHaTa OT fajeH pervoH (Spasov et
al., 2012). Tbpcu ce 1 Bpb3KaTa Mexay
copTa, OT KOWTO e n3onvpaH JajeH wam
M 3anasBaHe W nojvyepraBaHe Ha COpTo-
BMS XapakTep Ha BMHaTa, MOJly4eHu C
Hero. FonsM e uHTepeca KbM Cesekuus
Ha HOBW LLaMOBe ApOXAW OT AafdeH copT
rposge OT AafeH palioH (Spasov et al.,
2012; Spasov et al.,, 2012; llieva et al.,
2016)

Llenta Ha HacToSALWOTO U3cneasaHe
e [a Ce Hanpasu CpaBHUTE/IHO MpPOyY-
BaHe Ha JeceT HOBOM30/IMPaHU Lwama
BMHEHW APOXAM OT paiioHa Ha MnosamBs
Ja npoy4ym Bb3MOXHOCTTa fa ce npuiarart
npu NPoun3BOACTBO Ha PErMoHanHu Yepse-
HY BMHa OT copTa PereHT.

MATEPVAJT U METOOU

EkcnepumeHTanHaTta pabota e
n3sbpLueHa B nepmoga 2015-2016 roguHa
B YXT - lNnosaue 1 BbB BMHapcka nsba
CbeguHeHve, B pamkute Ha Bll-BpaHzac
VHTEpHELWbHBI.

B npoyysaHeTo ca BkIo4yeHu 10 noa-
O6paH/ LiaMOBE BUHEHU APOXAN U3MEXAY
o6uwo 150 HoBomzonupawu Kyntypu @ P-2,
pP-17, P-55 , P-60, P-85, P-88, P-111, P-
113, P-114, P-117. [poxgute ca
n3onmpaHu ot rposge oT copta PereHT ot
paiioHa Ha lnosave. B cTepuneH rpos-
[OB COK CbC CbAbpXaHue Ha 3axapu
200g/ dm®, TUTpYemn kucenuuu 6,4 g/dm?®
n pH 3,32 ca npoyyeHn MopdonornyHuTe,
KyNTypaslHu M U3N0A0TMYHN CBOMCTBA
Ha 72-yacoBu Kyntypu ot gpoxaute. C
TAX W C [ABa KOHTPOJSHW  Liama,
Saccharomyces cerevisiae A-30 nu
Saccharomyces cerevisiae MVO-3001, ca
npovssefeHn npu  NoaynpoMuULLIEHN
YC/I0BUS BUHA OT copTa PereHT.

MapTnga rposge oT copta PereHt
OT paiioHa Ha HaligeH NepoBo, HabpaHo B
TEXHOMOrMYHa 3pssIocT, CbC 3axapHo
cbabpXaHue 24,7 %, TUTPYEMU KNCENUHU
3,82 g/dm*® n pH 3,87, cnep uspasHsiBaHe
6elle OTAENEHO OT Yenkute, NpeTerneHo

demonstrate  their  typical sensory
characteristics (Spasov et al., 2012). The
relation between the variety from which a
certain strain is isolated and the
preservation and accentuation of the
varietal characteristics of the wines made
with it has also been studied. There is
pronounced interest in the selection of
new yeast strains of a particular grape
variety from a specific region (Spasov et
al., 2012; Spasov et al., 2012; llieva et al.,
2016).

The aim of this paper was to
present a comparative study of ten newly
isolated wine yeast strains from the
Plovdiv region and examine the possibility
for their application to the production of
regional red wines of the Regent variety.

MATERIAL AND METHODS

The experimental work was
performed at the University of Food
Technology in Plovdiv and Saedinenie
Wine Cellar within VP-Brands
International between 2015 and 2016.

The study included 10 wine yeast
strains selected out of 150 newly isolated
cultures: P-2, P-17, P-55, P-60, P-85, P-
88, P-111, P-113, P-114, and P-117. The
strains were isolated from the Regent
grape variety grown in the Plovdiv region.
The morphological, cultural and
physiological properties of 72-hour yeast
cultures were examined in sterile grape
juice containing 200g/ dm? of sugars and
6.4 g/dm3 of titratable acids at pH 3.32.
Together with two control strains, i.e.
Saccharomyces cerevisiae A-30 and
Saccharomyces cerevisiae MVO-3001,
wines of the Regent variety were made in
semi-industrial conditions.

A homogeneous Regent grape
variety batch from the Nayden Gerovo
region harvested at technological ripeness
and having sugar content of 24.7 %, 3.82
g/dm?® of titratable acids and pH 3.87 was
destemmed, weighed and crushed. After
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M cmaykaHo. Crnep cmadkBaHeTo, 12
napTuaM ot no 7 Kuiorpama rposgosa
Kawa 6sixa noctaBeHa B 6ytunkm ot PET
c o6em 10 dm® u cyndutupaHa c pas-
TBOP Ha cepHuUcTa kucenuHa B posa 50
mg\dm?® SO,. Taka cyndutnpaHara rpos-
[JoBa Kalwa cnepf, ABa Yaca belle 3acaTa c
npeaBapuTesiHO Ky/ITUBUPaHa B CTepuneH
rpo3foB COK TeyHa KynTypa BUHEHMU
Opoxan OT npoyyBaHuTe Lamose. bsaxa
po6aseHn TaHMHM — TANIN VR SUPRA ¢
po3sa 50 g/hl u azoTHU pgobasku- Nutristart
Org c gosa 10 g/hl.

AnKoxonHata depmeHTaums Ha
ONUTHWUTE BapuaHTW NpoTeye npu Temne-
patypa 23-25°C. ExeQHEeBHO Ce W3Bbp-
WwBalle pazdbpkBaHe. Xo4bT Ha aslkoxon-
HaTa (hepmeHTaumsa cnegnxme pedpakTo-
METPUYHO ¢ pedipakToMeTbp Ha AGGe.

BypHata n Tuxata pepmeHTaLms
npoTtekoxa B efuH U CblKM CbA, cref
KOeTo MkmbpuTe 65xa oTAeNeHun, a nony-
YEeHOTO BWHO Ce MpexBbpan B Apyrn
cbaoBe oT PET. MNpobute ce 3acsxa C
ynucTa Kyntypa M/edyHokucenu Gaktepust
Viniflora CH16-Oenococcus oeni ¢ uen
npoTuyaHe Ha A6BLAYEHO-MIEYHOKMCENa
epmeHTaumnsa (AMK®). XoabT i cnegsax-
Me upes xapTueHa xpomaTorpadus. Cneg
ycTaHoBABaHe Ha kpasa Ha AMK® npu
yact OT npobute Te ce oTAenuxa oOT
yTaiikata u ce gocyndmtmpaxa ¢ no 30
mg/dm3 cepeH amokcua u 6sxa usnpare-
HKW 3a cbXxpaHue. Mpu npobute P-2; P-17
He Oelle OT4YeTeHO Hayano Ha FAMKO.
Mpobute c HenpoTekna HAMK® 6Gaxa
3aCATU NOBTOPHO C APYrY MNEYHO-KUCENN
6akTepun Lalvin-VP41, kato cneguxme 3a
Xo4a Ha npoueca B npoab/ixeHne Ha 20
OHU. B roToBUTE BMHA HanpaBMXMe aHasn3
no obuionpmeTute B €HOMOrMyHaTa npakTu-
ka metogu (lvanov et al., 1985) Ha cneg-
HWTE nokasaTenu: asikOXO/HOTO CbAbpxa-
HVe, pepyuupawiy 3axapu, TUTpyeMu W
NEeTNNBN KUCENVHKN, 06N IEHONN, aHTO-
uMaHu, LBETOBM XapakTepucTuku. belue
HanpaBeHa W opraHofienTMyHa OueHKa no
MeTOAa Ha OCHOBHUTE XapakTepuCTUKU U
no metoga Ha OGanHute ckasim (Rodina,
2004; Prodanova, 2008). N3roTBeHn 6sixa
cnangep-guarpamu.

crushing, 12 batches of 7 kg of grape
mash each were placed in 10 dm® PET
bottles and sulaphited with sulphurous acid
in a 50 mg\dm~ SO, dose.

After two hours, the sulphited grape mash
was inoculated with a liquid wine yeast
culture of the strains studied cultivated in
sterile grape juice. Tannins (TANIN VR
SUPRA) in a 50 g/hl dose and nitrogen
additives (Nutristart Org) in a 10 g/hl dose
were added.

The alcoholic fermentation of the
experimental samples ran at a
temperature of 23-25°C. Stirring was
applied on a daily basis. The alcoholic
fermentation progress was monitored
using an Abbe refractometer.

The tumultuous and the quiet
fermentation occurred in the same vessel,
then the pomace was removed and the
wine obtained was transferred into other
PET containers. The samples were
inoculated with a pure culture of Viniflora
CH16-Oenococcus oeni lactic acid
bacteria to induce malolactic fermentation.
Its progress was monitored using paper
chromatography. After the end of the
malolactic fermentation, some of the
samples were separated from the lees
and further sulphited with 30 mg/dm3 of
sulphur dioxide each, then placed in
storage. No start of malolactic
fermentation was reported in samples P-2
and P-17. These samples were
reinoculated with other lactic acid
bacteria, i.e. Lalvin-VP41, and the
process was monitored for 20 days. Using
the common methods in oenological
practice (Ilvanov et al., 1979), an analysis
was made in the ready wines according to
the following indices: alcohol content,
reducing sugars, titratable and volatile
acids, total phenols, anthocyans, and colour
characteristics. An organoleptic evaluation
was also made in accordance with the main
characteristics method and the rating
scales method (Rodina, 2004; Prodanova,
2008). Spider diagrams were prepared.
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PE3YJITATN N OBCBXAAHE

MpoyyeHn 6axa  MOPGIONOTNYHUTE,
KyntypanHute n u3nonorMyHmuTe xapakre-
PUCTUKM HA ONUTHUTE LLEAMOBE APOXAMN.

Mpn MWUKPOCKOMNMpPaHETO ce YyCTaHo-
BM, 4Ye MOBeYeTO LWAaMOBe WMAT CXofHa
mMopdposiorusa,  Knetkute ca  efHOPOAHU
OB&/THN [0 NEKO esIMNCOBUAHM NPU BCUYKM
wamose. onemuHaTa M, onpegeneHa c
€N1eKTPOHEeH OKyNnsp, Bapupa B rpaHuLm
3-5 + 6-9 um. B noBeyeTo cnyyam kKnetkite
ca pasnosiokeHn B cpegarta noeavHUYHO K
Ha Masiku rpynu. Bcuuku wamose ce pas-
MHOXaBaT BeretaTvBHO 4Ype3 efHOCTpaHHO
NosIAPHO MBLMKYBaHe, PALKO ce Habnwojasa
W ABYCTPaHHO NbhKyBaHe. B TeuHa XxpaHu-
TenHa cpefa (rpo3foB COK) gpoxaute ce
pasBuBaT eAHOTUNHO, NPUYNHSABAMKN aKTUB-
Ha hepmeHTaumsa Cc pasMbTBaHe Ha cpefa-
Ta, oTAensiHe Ha ra3 n obpasyBaHe Ha nsaHa.
B kpas Ha npoueca HsKou wamose obpa-
3yBarT JieK MPbCTEH MO NOBBLPXHOCTTA, @ Ha
[OBHOTO - CPABHUTENHO YNTbTHEHWN YTaiku.

Bbpxy TBbpAa XpaHuTenHa cpega
obpasyBaTr efHOTUMHN KOMTOHWUK- LienoKpai-
HW, TNajKu, KynosioBUAHO-U3MbKHaW, NOMy-
6necTAwWmM, KpemasBu [0 CBET/I0 6GeXoBW,
nactoobpasHu.

Bewe npoyyeHa cnocobHocTTa Ha
ApoxanTte ga oepmeHtatmpat 5 (meT) ocHo-
BHM Bbrexvapara-pykros3a, ranakrosa,
3axapo3a, MasiTo3a W padmHosa. Bcuuku
LwamMoBe hepMeHTMpaT r/Ko3a, rafakrosa,
3axaposa, (pykTto3a, wmantosa u 1/3
pacmHosa.

Mpn MuKpockonupaHe Ha 6romaca
npectosina 10 (geceT) OHWM BbXY 1agHus
arap,kKnetkite 6axa CbC CpaBHUTESNHO
yaebeneHa kneTbyHa CTeHa, npoTonaasma-
Ta 3bpHecta. [lpM BCUYKM LamoBe ce
Habnogasa crnopoobpasyBaHe, 0Kono 50-
60% OT kneTknTe cnoposimpat 6e3 npeasa-
puTeNHO KonynaupaHe, kaTo obpasysaTt OT 2
(aBe) po 3 (Tpu) ackocnopu B ackyc.

Ha 6a3a Ha nonyyeHuTe pesynratu
OT NPOy4YBaHETO Ha MOPMIOSIOTNYHU, KYNITY-
pasiH1 1 (PU3NOMOTUYHN XapakTepUCTUKN Ha
n3cneasaHMTe HOBOU30/IMPaHM LLaMoBe, ce
U3BbPLUM YacTUYHa naeHTudmkaums. Cpas-
HABalKN nonyyeHuTe pesyntatun ¢ MHQop-
MauuaTa B pas’nMuyHM  onpepenutenu,
BCUYKM KYITYpU C BUCOKa CTeneH Ha

RESULTS AND DISCUSSION
The morphological, cultural and
physiological  characteristics of the

experimental yeast strains were studied.
The microscopic examination showed
that most strains had similar morphology;
the cells were uniform, oval to slightly
elliptic, in all strains. Their size determined
by means of an electronic eyepiece varied
within the 3-5 + 6-9 pum range. In most
cases, the cells were located in the middle
alone or in small groups. All strains
propagated vegetatively by unilateral polar
budding. In a liquid medium (grape juice),
the vyeast developed uniformly causing
active fermentation with turbidity of the

medium, gas release and foam formation.

At the end of the process, some of the
strains formed a slight ring on the surface
and relatively compacted lees on the
bottom.

Uniform colonies formed upon the
solid culture medium: entire, smooth,
convex, semi-glistening, cream-coloured to
light beige, and pasty.

The ability of yeast to ferment 5
main  carbohydrates, i.e. fructose,
galactose, sucrose, maltose and raffinose,
was studied. All strains fermented
glucose, galactose, sucrose, fructose,
maltose and 1/3 raffinose.

During the microscopic
investigation of biomass which had been
left for 10 days upon the hungry agar, the
cells had a relatively thickened cell wall
and grainy protoplasm. In all strains,
spores were formed; around 50-60% of
the cells formed spores without any
preliminary copulation, producing two to
three ascospores within an ascus.

In view of the results obtained from
the study of the morphological, cultural
and physiological characteristics of the
newly isolated strains studied, partial
identification was performed. On the basis
of the comparison of the results to the
information in the different classifications,
all cultures could be attributed, with a high
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BEPOATHOCT Morat fa 6baaT OTHECEHU KbM
pog Saccharomyces cerevisiae no Barnett
(1990) wn  Saccharomyces cerevisiae
(ellipsoideus) no Lodder (1974). ToBa ca
TUMWYHM  BUHEHU [OPOXAW, KOeTo [JaBa
OCHOBaHvWe fJa npegnonara, Ye Te LWe
nposiBABaT BUCOKA aKTMBHOCT npu thepmMeH-
Taums Ha rposgoBa kawa, e nposexaar
WHTEH3MBHA, CUrypHa 1 npoTunyalla fo Kpai
aNKoxoJsiHa hepMeHTaums.

Bewe npoeegeHa askoxonHa dep-
MeHTauMss B Trpo3f40OBM Kalwu OT copTa
PereHT pekonta 2015 roguHa ¢ 10 wama
HOBOM30NMPaHN OpOXAM OT pailoHa Ha
HailgeH F'epoBo ¥ ABa KOHTPOSIHU KOMep-
cranHn Wwama.

AnkoxonHata epMeHTauus BbB
BCUYKM NPOBU NpoTeye CXOAHO - MHTEH3UBHO
HamMasleHVe Ha KOHLeHTpauuaTa Ha Cyxu
BellecTBa U NpakTMYecKu 3aBbpluBaHe Ha
npoweca B rpaHuumTe Ha 9 aHu. B Tabnvua
1 n Ha durypa 1 e npeacTaBeHa guMHaMU-
Kata Ha cyxute BellecTBa. Imame nnasHO
3anoyBaHe Ha pepmeHTauuaTa, a crnep
TOBa WHTeH3nduumpaHe KbM 3-TUA [eH.
Haii-6aBHO (pepmeHTMpaHe uvMame npu
wam P-111 ,a Hai-6bpP30 NpU KOHTPOSHUSA
wam A-30. Haii-nnaBHO depmeHTauusTa
npoTtuya npu wam P-17.

B xoaa Ha hepmeHTaumsTa e npaseH
opraHofienTMyeH aHau3, Kato He ca
OTKPUTU PESYKTUBHWN HOTKMN.

degree of probability, to the Saccharomyces
cerevisiae species according to Barnett
(1990) and Saccharomyces cerevisiae
(ellipsoideus) according to Lodder (1974).
These are typical wine yeasts, therefore the
conclusion could be drawn that they would
be highly active in grape mash fermentation
and would carry out intensive, secure and
complete fermentation.

Alcoholic fermentation was
conducted in grape mash of the Regent
variety, 2015 vintage, with 10 newly isolated
yeast strains from the Naiden Gerovo
region, and two control commercial strains.

The alcoholic fermentation ran in a
similar way in all samples: intensive
reduction in dry matter concentration and
practical completion of the process within 9
days. The dry matter dynamics has been
presented in Table 1 and Figure 1. There
was a smooth start of the fermentation, then
intensification around the 3™ day. The
slowest fermentation was observed with
strain P-111, and the fastest with control
strain A-30. The fermentation was the
smoothest with strain P-17.

Organoleptic analysis was made in
the course of fermentation, and no
reduced notes were found.

Ta6r||/|u,a 1. AnHamMmrKa Ha aslkoxosiHa cpepmeHTau,vm Ha OMNUTHUN BMHa OT COpPTa

PerenT

Table 1. Dynamics of the alcoholic fermentation of experimental wines from the

Regent variety

Strain Dry matter concentration, (%), after days
Start l1day 2day 3day 4day 5day 6day 7day 8day

P-2 25.6 235 18.6 14.6 12.0 9.8 9.2 9.1 9.1
pP-17 25.6 23.2 18.0 14.7 11.9 10.1 8.8 8.7 8.7
P-55 25.6 22.5 16.9 12.5 10.2 9.2 8.8 8.6 8.6
P-60 25.6 23.7 17.7 13.2 10.5 9.1 9.0 9.0 8.9
P-85 25.6 21.9 16.3 11.7 9.4 8.5 8.5 8.5 8.5
P-88 25.6 23.4 16.7 12.5 104 9.7 9.1 9.0 8.7
P-111 25.6 23.0 16.8 12.2 10.5 9.1 9.1 8.7 8.7
P-113 25.6 22.2 16.1 11.8 9.8 8.8 8.7 8.7 8.7
P-114 25.6 21.2 16.5 11.6 9.6 8.6 8.5 8.5 8.5
P-117 25.6 21.8 16 11.2 9.5 8.6 8.5 8.5 8.5
A-30 25.6 21.8 15.8 11 9.7 9 8.5 8.5 8.5
MVO 3001 25.6 21.5 16.8 12.0 10.4 9.0 8.6 8.6 8.5
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Fig. 1. Dynamics of the alcoholic fermentation of experimental wines from the Regent

variety
BbB BCUYKM BMHA, 3acATM C
6aktepun Vinflora CH16- Oenococcus

oeni Abb/yeHaTa kKucenuHa 6Gele pas-
rpageHa 3a okono 19 aeHa, eANHCTBEHO
npu wamose P-2 n P-17 npouecbT He
npoteye. BapuaHTute 6axa 3acATU
NMOBTOPHO C Apyr npenapar MJ/eYHOKU-
cenn b6aktepuun Lalvin—VP 41 Oenococcus
oeni, HO AMK® OTHOBO He npoTeue B
pamvkuTe Ha 20 gHu. ToBa gaBa OCHOBa-
HWe ga ce TBbpPAM ,4ye wamose P-2 n P-
17 ca cuiHW aHTaroHUCTN CNPAMO Meu-
Hokucenute 6GakTepun. Te3n LWamoBe
Apoxan morat ga 6baaT M3non3BaHu 3a
npon3BOACTBO Ha BMHA 3a 6bp3a peanu-
3auud, B KOUTO He ce nposexaa AMK®.

B Tabnuua 2 ca npeactaBeHn
pesynratute oT PU3NKOXMMUYHNA
aHanM3 Ha OnNUTHWUTE BWHA OT copTa
PereHT.

In all wines inoculated with Vinflora
CH16- Oenococcus oeni bacteria, the
malic acid was degraded for around 19
days; the process failed to occur with
strains P-2 and P-17 only. The samples
were reinoculated with another Lalvin—VP
41 Oenococcus oeni lactic bacteria
preparation but still the malolactic
fermentation did not occur within 20 days.
Hence it could be assumed that strains P-
2 and P-17 were powerful antagonists of
lactic acid bacteria. These yeast strains
could be used for the production of quick
selling wines in which no malolactic
fermentation occurs.

Table 2 presents the results of the
physicochemical  analysis of the
experimental wines of the Regent variety.
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Tabnuua 2. PU3NKOXMMNYeH CbCTaB Ha ONUTHUTE BUHa OT copTa PereHT, p. 2015
Table 2. Physicochemical composition of the experimental wines from the Regent
variety, 2015 vintage

Ne  Strain  Reducing Alcohol Titratable acids Volatile acids  Sugar-free extract pH
sugars (% vol) (g EdmBT3) (o Edm1T3) (g Kdm1 T3)
(g/dm 3)
1 P2 2.14 13.90 6.77 0.42 25.56 3.86
2  P-17 2.08 13.80 6.13 0.30 23.52 3.87
3 P-55 1.54 14.60 4.77 0.45 24.06 3.97
4  P-60 1.54 14.30 4.35 0.57 23.46 4.25
5 P-85 1.48 14.20 4.56 0.56 18.61 4.11
6 P-88 1.68 14.85 5.05 0.72 21.32 3.98
7  P-111 1.68 14.85 4.64 0.67 22.02 3.95
8 P-113 1.42 14.19 4.36 0.52 20.28 4.19
9 P-114 1.14 14.40 4.55 0.52 21.26 4.12
10 P-117 1.42 14.40 4.47 0.56 22.78 4.19
11 MVO 3001 1.94 14.85 4.72 0.48 21.66 4.01
12 A-30 2.66 13.90 5.09 0.52 23.64 4.09

CToilHOCTMTE Ha peayuuvpalimTe
3axapy npyv BCUYKM BapuaHTu ca B
rpaHNLM Ha Cyxu BuHa — mog 3 g/dm®.
ToBa nokasBa, 4e BCUYKM NPOYyYBaHU
wiamMmoBe jgoBexgaT askoxonHarta dep-
MEeHTauus o Kpail. Hali-BMCOKO CbAbp-
XaHue Ha pegyuupawy 3axapy umame
npv KOHTponHUS wam A-30 , a Hai-HUCKO
npu wam P-114. Ortuuta Cce BMCOKa
A/IKOXO/IOTEHHOCT Ha OMUTHUTE LLaMOBE.
CToiHOCTUTE Ha eTaHona Bapupar oT
13,8 % 06. npu wam P-17 go 14, 85 %
06. npn wamose P-88, P-111 un MVO.
TUTpyeMuTe KUCENNHW ca B HOPMAaJsIHK
rpaHuun, eguHCTBEHO Mpu wamose P-2 1
P-17 Te ca NO-BUCOKW, KOETO Ce Ab/IKU
Ha HenpoTeknara npu TAX MasioflakTnyHa
hepmeHTaLnS.

NleTnuBMTE KUCENUHW B OTAENHUTE
BapuaHTn BapupaT B CPaBHUTENIHO TECHM
rpaHMuM 1 ocTaBaT B HOPMa/lHM 3a
NoYNPOMULLIJIEHN BUHA CTOWHOCTU. Haii-
BMCOKM ca npu wam P-88 — 0,72 g/dm® , a
Hali-HuckM npu Wwam P-17 — 0,3 g/dm®.
CroiHocTMTe Ha pH ca Bucoku, Bapupar
ot 3,86 npu wam P-2 go 4,25 npu wam P-
60, HO ca TUNM4YHKU 3a copTa PereHr.

CbabpXaHNEeTO Ha 06Lm heHOoNMHN
cbefmHeHusa (OPC) n aHToLMaHN e npes-
CTaBeHOo Ha durypa 2, a UHTEH3UTETHLT U
HIOAHCBT Ha OUBETSBaHe ca mnpeacTa-
BEHW CbOTBETHO Ha durypa 3 n durypa 4.

The reducing sugar values in all
samples were within dry matter range of
below 3 g/dm®. This showed that all
strains studied brought the alcoholic
fermentation to an end. The highest
reducing sugar content was observed
with control strain A-30, and the lowest
with strain P-114. High alcohol generation
capacity was reported with the
experimental strains. The ethanol values
ranged from 13.8 % vol. in strain P-17 to
14, 85 % vol. in strains P-88, P-111 and
MVO. The titratable acids were within
normal ranges, being higher with strains
P-2 and P-17 only, which was due to the
non-occurrence  of the  malolactic
fermentation.

The volatile acids in the individual
samples varied within relatively narrow
ranges and had values normal for semi-
industrial wines. The highest values were
observed in strain P-88: 0.72 g/dm3, and
the lowest for strain P-17: 0.3 g/dm®. The
pH values were high, varying between
3.86 for strain P-2 and 4.25 for strain P-
60, but were still typical of the Regent
variety.

The total phenolic content (TPC)
and the anthocyan content have been
presented in Figure 2, and the intensity
and nuance in Figure 3 and Figure 4
respectively.
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Fig. 2. Anthocyans and TPC in experimental wines
O®C Bapupar B rpaHuym ot 2536 TPC ranged between 2536

mg/dm® npy wam P-2 go 3636 mg/dm? | mg/dm®*  for strain P-2 and 3636
npu KOHTPOsHKA Wam A-30. CToliHocTuTe mg/dm’ for control strain A-30. The

CbOTBETCTBYBAT Ha M/bTHW, C HaTOBa-
peHa CTpyKTypa BMWHA, Kato pas/vkute
oTAaBaMe KaKTO Ha pas3NIMyHOTO Bb3Aei-
CTBME Ha OTAeNHWTE LiamMOBe BbBPXY
(DEHONTHNA KOMIMJIEKC, Taka U Ha cnabu
KonebaHvs BbB (PEHOSIHATa 3anaceHocT
Ha cypoBuHata. MHOro BUCOKM ca CTOW-
HOCTUTE Ha aHTouMaHuTe B ONUTHUTE
BMHa - OT 1223 mg/dma npu wam P-2 go
1510 mg/d@M3® npu wam A-30. Tosa
npeacrasnasa mexay 40 un 50 % or
KonmyectBoTo Ha OPC. Ta3n cneundmka
Ha BWCOK Adn Ha aHToumaHun ot OPC e
copToBa cneunduka 3a copta PereHTt n e
CBbp3aHa C MHOr0O SAPKMA WU UCKPALL
YyepBeH LBAT Ha BuHaTa. CTOMHOCTUTE Ha
LBETHUA WMHTEH3WUTET ca B HOpMaslHU 3a
M1aguN  YepBEHU BMHA CTOMHOCTM U
BapupaT mexay 15,64 a6c. eq. npu P-88
fo 19,86 a6c.eq. npu P-2. CtoiiHoCcTUTE
Ha HoaHca T sapupar mexay 0,59 npwu
wam P-2 n 0,68 npu wam P-60, koeTo e B
paMkuTe Ha HOPMasIHOTO 3a M/Iaau

values corresponded to wines with a full,
strong body, and the differences could be
attributed to the different effect of
individual strains on the phenolic complex
as well as to slight fluctuations in the
phenolic supply of the raw material. The
anthocyan values in the experimental
wines were very high: from 1223

mg/dMm? for strain P-2 to 1510 mg/@m?®
for strain A-30. This made up between 40
and 50 % of the TPC amount. The
specific high share of anthocyans in the
TPC is typical of the Regent variety and
is related to the very bright and glistening
red colour of the wines. The colour
intensity values were within a range
normal for young red wines and varied
between 15.64 a.u. for P-88 to 19.86 for
P-2.

The T-nuance values ranged between
0.59 for strain P-2 and 0.68 for strain P-
60, which was normal for young red
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yepBeHn BMHa. [lo-HUCKMTE CTOMHOCTM | wines. The lower values corresponded to
CbOTBETCTBAT Ha CMHKaBO-4yepBeH UBAT, | bluish-red colour, and the higher values
a npu no-BUCOKATE LBETa € spkKo | to bright ruby.

pYOVHEH.

IC'

abc.eg./a.u.

LWam/Strain

dur. 3. VIHTEH3NTET Ha LBeTa B ONUTHWN BUHA
Fig. 3. Colour intensity in experimental wines
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dur. 4. HioaHc Ha LuBeTa B ONUTHWN BUHA
Fig. 4. Colour nuance in experimental wines
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MpoLEeHTHNTE y4acTus Ha XbATus
[%420/, HEpPBEHUS Y0550/ U CUHUA Y0600/
uBetose (durypa 5) B 06WMA UBAT Ha
BMHAaTa BapupaTr CpaBHUTE/IHO €nabo u
ocTaBaT B HOpMaslHM 3a Mnagm
HEOKWUC/IEHW YepBEHM BWHA TPaHULIN.
CTOMHOCTUTE Ha Y420 CE€ U3MEHAT MEXAY
32 n 34 %, Ha Y%sy0 — 50 n 54 %, a Ha
%620 MEXAY 13 1 15 %. CnHATa cbCTaBka
Ha BCUYKA BUHA € MasIKo Mo-BMCOKa OT
HOpMaJIHOTO, KOETO BEPOATHO € COpTOoBa
cneundmka 1 ce Ab/KM Ha NO-BUCOKUTE
CTOMHOCTM Ha pH.
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The percentages of the vyellow
[%420/, red /Y%s,0/ and blue /%eg,0/ colours
(Figure 5) in the overall wine colour
varied slightly and remained within the
range normal for young unoxidised red
wines. The values of %,, changed
between 32 and 34 %, of %s, between
50 and 54 %, and of %4, between 13
and 15 %. The blue component of all
wines was a litttle higher than normal,
which was probably some varietal
specificity due to the higher pH values.
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®ur. 5. MNMpoLeHTHM y4acTUsa Ha OTAEeNHUTE LIBETOBE B OOLLMS LBAT HA ONUTHU BMHA
Fig. 5. Percentages of individual colours in the overall colour of experimental wines

Ha dwurypa 6 ca npegcraBeHun
CTOMHOCTMTE Ha nokasatens dA%,
u3passsall MpPOLEHTHOTO y4yacTue Ha
onaBunuesuTe OpMU Ha aHTouUMAHUTE
B 06LMNA UBAT HA BUHOTO U OTTOBOPEH 3a
XMBOCTTA Ha YepBeHuMs My  LBAT.
lMokasatena Bapupa ot 51,05 % npu
wam P-2 po 69,52 % npu wam P-85.
Brcokute My CTOMHOCTM xapakrepusupat
uBeta Ha BCWUYKM OMUTHW BUHA KaTo
VCKPSALL, U XKMB.

Figure 6 presents the values of the
dA% index expressing the percentage of
the flavylium anthocyan forms in the
overall wine colour and imparting the
liveliness of its red colour. The index
varied from 51.05 % for strain P-2 to
69.52 % for strain P-85. Its high values
characterised the colour of all
experimental wines as glistening and
lively.
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dur. 6. CtoriHOoCTK Ha Nnoka3aTtensa dA% Ha ONUTHU BUHA
Fig. 6. Values of the dA% index of experimental wines

Onpegensuy, Kputepuii Npu cenek-
umATa Ha ApoXAaeHu LamoBe 3a npous-
BOACTBO Ha pPervoHasiHM BWHa CbC Ccne-
uMdnyeH xapaktep € CEeH30pHMAT npo-
oun Ha onuTHUTE BUHA. Cnopes ceH3op-
HUA cu npoduna, ONUTHUTE BMHATa ca
pasnpefeneHu B TpuU TpPynu, Kato Ha
durypa 7 e npeAcTtaBeHa cnaingbp-guarpa-
Mara Ha Hali-BMCOKO OLleHeHarTa rpyna.

Kbm nbpBarta rpyna ca OTHECeHu
wamose P-2, P-17, P-111n KOHTPOSHUA
MVO. T[pousBegeHuTe BMHA  HOCAT
XapakTepucTukute Ha copta PereHt, HO
ce n3fABABaT Masko ApasHeLuy MbpPBUYHU
HOTKW. MpKn KOHTposHaTa npoba MVO un
wam P-111 nonyyaBame KbCU BUHA CbC
cnab apomaT, JleKO CcyxoBaTW, KOeTo
NPOMEHS XapakTepa Ha copTta PereHT.

Kbm BTOpaTa rpyna ca OTHeCeHu
wamose P-55, P-60, P-88 n P-117. Wam
P-60 npupgaBa Ha BUMHOTO pacTUTENIHO —
nao4oB apomar , 06/1aropoLeH, HO X1B 1
UrpyuB  BKYC. BuHOTO e  pob6pe
6aslaHCMpaHO ,HO KbCOBAaTO n c
HeybeauTeneH nocneekyc. Mpu wam P-
55 ce nonyyaBa fo6pe CTPYKTypupaHo
BMHO, MEKO W XapMOHWYHO ,C MeK U
3a006/1€eH MOCNeBKYyC, HO CcbC cnab
apomart. BuHata , nosnydeHu c wam P-117
nputexasaT Mo-CTPOr apoMaT Ha YepeH,
ropuMB ropckn nnof, C efieMeHTU Ha

The decisive criterion in the
selection of yeast strains for the
production of regional wines with a

specific character was the sensory profile
of experimental wines. According to their
sensory profile, the experimental wines
were divided into three groups. Figure 7
presents the spider diagram of the top-
rated group.

The first group included strains P-
2, P-17, P-111 and the control MVO. The
wines made demonstrated the
characteristics of the Regent variety but
some disagreeable primary notes were
felt. With control sample MVO and strain
P-111, the wines obtained were short,
with weak aroma, and a little dry, which
changed the character of the Regent
variety.

The second group included strains
P-55, P-60, P-88 and P-117. Strain P-60
imparted vegetal-fruity aroma to the wine,
and a refined but lively and playful taste.

The wine was well-balanced but
somewhat short, with unconvincing
aftertaste. With strain P-55, a well-

structured wine was obtained, soft and
harmonious, with mild and rounded
aftertaste but weak aroma. The wines
made with the P-117 strain had a more
austere aroma of a bitter black forest fruit,

118



pactTutenHocT M cyxa Maca. Bkycoso
BMHOTO € 3a06sieHo, C 6GanaHcmpaHa
KACE/IMHHOCT U1 MOTeHuuasieH dunHan.
Mpob6aTta, nonyyeHa c wam P-88 e gobpe
CTPyKTypupaHa u 6anaHcupaHa, HO C
nogyepraHa v ApasHewa cnagoct u
6e3n114eH nocrieBKyc.

B Haii-BMCOKO OUEHeHaTa rpyna
OMUTHM BUHa ca BK/loYeHn P-85, P-113,
P-114 n koHTponHusa wam A-30 (Purypa
7). N uetnpute wama npugasar Ha
BMHOTO HACUTEH YepBeH LBAT, OT/IM4YHA
nabTHa, HO Meka CTpyktypa. Wam A-30
NMPOMEHS1 COPTOBOCTTa Ha copTta PereHr,
Kato Jieko ro yHudmumpa. Csexute
nao40BU HOTKX NOYTK He ce ycewart. Mpu
wam P-113 nmame KOMMJIEKCEH, XapMo-
HUYEH apoMar Ha YepeH 3pss TOPCKU
nnopn, pacturesiHa HOTKa, kacuc. BkycoBo
OT/INYHO CTPYKTYpUpaHoO BWHO, C U3BECT-
Ha cyxoBaTocT BbB (puHana. lMpobarta,
nonyyeHa c wam P-114, ce pobnuxasa
[o Tasn Ha wam P-113, apomMartbT U
CblU0 nojuyepTaBa COPTOBOCTTA, CbhbyeTa-
Ha CbC cyxa Maca, No-mMasiko naofoBuU
HioaHcu. BKycoBO BMHOTO npuTexasa
6anaHcMpaHa KMCENWHHOCT ©  Jieka
arpecus BbB (huHana.

nocneeryc/aftertaste

ropunenHa/bitterness

cpyeTypa/body

Gananc/balance

erycos apomat/flavour

with elements of vegetality and dry mass.
The wine had a rounded taste, balanced
acidity and potential finish. The sample
obtained with the P-88 strain was well
structured and balanced but exhibited a
marked and annoying sweetness and
bland aftertaste.

The most highly rated group of
experimental wines included P-85, P-113,
P-114 and control strain A-30 (Figure 7).
All four strains imparted an intense red
colour and an excellent full but soft body
to the wine. Strain A-30 changed the
varietal character of the Regent variety,
slightly levelling it. The crisp fruity notes
were hardly felt. With strain P-113, there
was a complex harmonious aroma of a
ripe black forest fruit, a vegetal note, and
blackcurrant. The wine had an excellently
structured taste, with some dryness in the
finish. The sample obtained using the P-
114 strain was similar to that made with
the P-113 strain; its aroma also
emphasised the varietal character in
combination with dry mass and fewer
fruity notes. With regard to taste, the wine

had balanced acidity and slight
aggression in the finish.
P-113 —p-114

APOMAT HHTEH SNTET/ aroma

intensity
APOMaTUNCTOTA/ aroma
purity
ceemn nnogoen/fresh fruity

cyxm nnopoen/dry fruity

CyxapacTmTenta maca/dry

vegetal mass

dur. 7. CeH30peH Npodns1 Ha ONMUTHU BUHA — TpeTa rpyna
Fig. 7. Sensory profile of experimental wines: third group
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N3BOAN

Mpu ycnosusATa Ha nNpoBefeHus OT
Hac eKkcrnepuvMeHT, MoraT Ja ce HanpassT
cnegHuTe 0606WEeHN N3BOAMN:
1. Bcuukn npoyysaHu wamose
OpoXaM ca TUNUYHU BUHEHU ApOoXAn OT
Buaa Saccharomyces cerevisiae, KoeTo
JaBa ocHOBaHMe fa ce npegnosara, 4ye
Te e npoBexaaT MHTEeH3UBHA, CUrypHa u
npoTuyalla Jokpali askoxosiHa d)epMeH-
Tauus.
2. Bcuyky npoyyBaHu LamoBe Mpo-
BeXJaT UHTEH3MBHA asikoxosiHa hepMeH-
Tauus, 3aBbplUBaT A AoKpal, nonydvasa-
HUTE BapuaHTy ca C HOpMasieH 3a Maaau
YyepBEeHU BMHA CbCTaB.
3. Wam P-2 u P-17 ca cuiHu
aHTaroHUCTN CNpPsIMO  MJIEYHO-KUCenuTe
6akTepum 1 B nosiyyaBaHUTE C TAX BUHA
AMK® He npoTnya.
4, YcTaHoBeHO e, 4ye wamose P-60,
P-114 wn P-85 arakyBaT Hali-manko
6arpunHata MaTepus 1 BUHaTa, nosiy4yeHun
C TAX UMAT Hal-HacUTEeH U APbBK YepBeH
LBAT.
5. MNpu ycnosusata Ha npoBefeHus
OT Hac eKCnepuMEeHT Hali-BUCOKO OLleHEeH
€ opraHonenTuYyHMsA NPodna Ha ONUTHUTE
BWHa, nosyyeHu c wam P-113 , cnegsaHu
ot P-114.Te moraT fga ce npenopbyaT 3a
npuaoXeHne 3a NPOU3BOACTBO Ha YepBe-
HW BMHA OT copTa PereHT OT paiioHa Ha
HaipeH MepoBgo.

CONCLUSIONS

Under the conditions of the
experiment conducted, the following
generalised conclusions could be drawn:
1. All yeast strains studied were
typical wine yeasts of the Saccharomyces
cerevisiae species, therefore it could be
assumed that they would carry out
intensive, secure and complete alcoholic
fermentation.
2. All strains studied carried out
intensive alcoholic fermentation, brought it
to the end, and the composition of the
wines obtained was normal for young red
wines.
3. Strains P-2 and P-17 were
powerful antagonists of lactic acid
bacteria and no malolactic fermentation
occurred in the samples obtained using
them.
4. It was established that strains P-
60, P-114 and P-85 attacked the colouring
matter least, and the wines obtained when
they were used had the most intense and
bright red colour.

5. Under the conditions of the
experiment conducted, the top-rated
organoleptic profile was that of the

experimental wines obtained using strain
P-113, followed by P-114. They could be
recommended for use in the production of
red wines of the Regent variety from the
Naiden Gerovo region.
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PE3HOME

CbAbpXaHNEeTO Ha JeTMBK MNpu-
mMecu (ecTepu, BUCLUN afIKOXONN, asifaexm-
AN N MacTHWU KUCENWHMW) B AecTunaTHuTe
HanuTKN e onpegenswo 3a TeXHUTe opra-
HOMIENTUYHN CBOICTBA U (OU3NKO-XMMUYHA
CcTabunHocT. KOHUeHTpauuaTa MM B H-
anuTKUTe 3aBUCW OCBEH OT M3XOAHOTO UM
CbAbpXaHne B AECTUIMPAHUS MPOAYKT,
HO M OT YCNoBUSITA U pexuma Ha OecTu-
naups, KouTto ca 06ekT Ha uscnegBaHe B
HacTosilata pa6oTa. YCTaHOBEHO €
noBefEeHNEeTO Ha rpyna NeTanBu Nnpumecu
(ectepu, angexngn n BUCLLUM asIKOXO/N )
npv AsykpatHaTa gectunaumnsa (obesasnko-
XonsiBaw@a M pakuuoHHa) Kakto 1 npwu
efHokpaTHa (hpakumoHHa Aectunauusi.
MpocnegeHo e BAUSHWETO Ha CKopocTTa
Ha fecTunauus, Kakto 1 Buaa Ha gedner-
MauusiTa (egHokpaTHa 1 TpPUKpaTHA) Bbp-
Xy NMOBEAEHWETO Ha Ta3u rpyna NeTineu

npumecH.
KnouoBn  gymun:  nepuoguyHa
pectunauus, aecnedmauns, neTaMeK

npuMecH, CKOPOCT Ha AecTunaums

SUMMARY

The content of volatile impurities
(esters, higher alcohols, aldehydes and
volatile fatty acids) in the distillated drinks
is essential for their organoleptic
properties and also physical and chemical
stability. The concentration of these
volatile compounds in the beverages
depends apart from their content in the
distiled product, but also from the
conditions of batch distillation which are
subject of study in this work. The behavior
of some volatile compounds (esters,
aldehydes and higher alcohols) during
batch and double batch distillation is
established.

The influence of the distillation speed and
type of reflux (single or triple) on the rate
of distillation on mentioned groups volatile
compounds also is studied.

Key words: batch distillation, reflux
ratio, volatile compounds, distillation

speed
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yBO/[,

NleTnvBMTE  KOMMOHEHTWM  UrpasT
BaXKHa ponsa B CbCTaBa Ha HanuTkuTe. lMo-
rofisiMara 4yart OT BKYCOBUTE KOMMOHEHTU
ca obpasyBaHu OT gpoxaute npu dep-
MeHTauuATa (Nykanen, 1986), pokarto
Apyra 4yacTt ce obpasysar Mo Bpeme Ha
JecTunaumaTa.

Jectunauusata e npouec, npu Koii-
TO ce pa3fens cMec OT ABa Wau noseve
TEYHN KOMMOHEHTU 4pe3 3arpsBaHe [0
KWMNeHe, KaTo ce M3Mon3Ba pas/jmkara B
netnueoctta um (Marinov, 2005). Mpwu
JecTnnauus Ha peanHu ankoxoncbabp-
Xalm TeYHU CMecu — Ha gectunaums ce
nogsaraT MHOTOKOMMOHEHTHU CUCTEMU —
BMHOMaTepuanu u apyrn epmeHTrpanv
TEYHOCTM M Kawu. B xoga Ha gectuna-
uMaTa Ha Tes3nm TeYHU CMecu, 3aefHO C
eTaHofla ¥ Bogara ce pgectunuvpatr wu
npeacTaBuTeNNTE Ha OCHOBHWTE Tpynu
NeTNVBN NPUMECH — ecTepun, angexvau,
BUCLUW a/IKOXONN, NIETNIMBN MACTHU Kuce-
nnHy (Fundira et al., 2002). Te npemuHa-
BaT B JecTunaTuTe 3a BUCOKOAIKOXOHU
HanuTKM B KO/MM4YecTBa, 3aBucelin OoT
KOHUEHTpauumMTe MM B peasiHuTe TeuHu
CMecH, OT KOHLieHTpauuMTe Ha eTaHosn, ot
Temnepartypara MM Ha KuneHe n OT Koe-
hvumeHTUTE MM Ha n3napeHve. ecTnim-
paHeTo Ha BMHOMaTepvanute e npoLec,
npu KOMTO NpOTUYAaT C/IOXHWU MpoLEecH ¢
KOMMOHEHTUTE Ha BMHOMarepwana. lpo-
OB/DKUTENIHOTO 3arpsiBaHe Ha BUMHOMaTe-
prannte B Xofa Ha AecTuiaumsa cb3fasa
61aronpusATHM yCnoBMSA 3a NpoTUYaHe Ha
npouecu, B pesynraTa Ha Kouto ce obpa-
3yBaT HOBM BewecTBa. B Tesn npouecu
yyacTBaT KakTo fieT/IMBMTe, Taka u Henet-
NMBUTE CbeAVHEHMS Ha BMHOMaTepuanu-
Te (Bbraexugpatn, a3oTHU U EHOMHK
BelllecTBa, HeneT/MBY KucenuHu). B pe-
3ynTaT Ha Te3n peakuuum BbB BUHOMAaTe-
pvanute HapacTBaT KosiMyecTBaTta Ha
HAKOM NEeT/IMBM KOMIMOHEHTU 3a CMeTKa Ha
HOBOOOpa3yBaH/ BellecTBa , NOHWXaBa
ce CbAbpXaHWeTO Ha Apyrn B pesynrtart
Ha XMMW4YHM npeobpasyBaHusa 1 ce obpa-
3yBaT HOBM BeLLECTBA, HECBHAbPXALUN ce

INTRODUCTION

Volatile compounds have an
important role in the composition of
beverages. Most of the palate compounds
are produced during alcoholic
fermentation (Nykanen, 1986), while
others during distillation.

The distillation is process, where
mixture from two or more liquid
components is separated by heating to
boiling, using the difference in their
volatility  (Marinov, 2005). Realizing
distillation of real alcohol containing liquid
mixtures, we distill multi-component
systems — wine materials and other
fermented liquids and pomace. During the
process of distillation of this liquid
mixtures, together with the ethanol and
water are distilled the representatives of
the main group of volatile compounds —

esters, aldehydes, higher alcohals,
volatile fatty acids (Fundira et al., 2002).
These compounds passes in the

distillates of highly alcoholic beverages in
amounts depending of their concentration
in real liquid mixtures, the concentration of
ethanol, the temperature of boiling of the

compounds and their coefficient of
evaporation. The distillation of wine
materials is operation, where occur

complex processes with its compounds.
The continuous heating of the wine
materials during distillation  creates
favorable  conditions for  occurring
processes, which contribute for forming of
new substances. In these processes take

part the volatle and nonvolatile
compounds of the wine materials
(carbohydrates, nitrogen and phenolic

compounds, nonvolatile acids). As a result
of these reactions in the wine materials, it
can be observed, that because of the
chemical transformation some of the
volatile compounds increase, others
decrease and there are also new occurred
compounds that do not contain in the
initial wine materials.
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B M3X0AHMTE BUHOMaTepuasn. 3a ga ce
MOBWLUM CTEMEHTA Ha pasfensiHe, NOHAKO-
ra npocrara AecTuiauus ce npoeexaia
npu AONbJHWTENHO oboratsBaHe Ha
Jectunata upes gednermauus. 3a uenrta
HenocpeacTBEHO Haf AeCTUNaLMOHHUS
pe3epBoap ce nocTaBs oxnaguten (ge-
chnermartop), B KOITO ce noaabpxa onpe-
JeneHa TemnepaTypa, No-HUCKa OT Tasu
Ha KuWNeHe Ha BWCOKOKMMALMSA KOMMO-
HeHT. MpeMuHaBalikn npe3 Hero napHara
CMeC 4aCTU4YHO ce BTeuHaBa (MpPeauMHO
No-Masiko NIET/IMBUSI KOMMOHEHT) W KOH-
[JeH3aTa ce Bpblla Kato dierma obpatHo
B pesepBoapa. B pesyntat Ha TOBa
npemuHanuTe napu, 6e3 ga ce BTEYHST,
ocTaBaT C MNO-BMCOKO CbAbpXaHWe Ha
NeTNNB KOMMOHEHT.

CbAbpXaHNEeTO Ha NeTnvMBK MNpu-
Mecu (ecTepu, BUCLUN anKOXONN, aslfexm-
AN N MacTHWU KUCENWHMW) B AecTUnaTHuTe
HanUTKM e onpeaensiwo 3a TeEXHUTe opra-
HOMENTUYHK CBOWCTBA M OU3NKO-XMMUYHA
cTabunHocT. KoHueHTpauusita UM B Ha-
MATKUTE 3aBWCK OCBEH OT WU3XOAHOTO MM
CbAbpPXaHNs B OECTUINPaHWUA MPOAYKT,
HO M OT YCNOBUSITA U peXuma Ha OecTu-
naums, KouTo ca 06ekT Ha m3crefBaHe B
HacToslwaTa paboTa.

Llenta Ha u3cnegBaHeTo e ga ce
YCTaHOBM B/USHMETO Ha YC/oBusiTA U
pexuma Ha nepuoguyHa Aectunayus
BbPXY CbAbPXAHNETO HA HSKOW NETIUBU
npumecy B eCTUNATHUTE HaMUTKMN.

3a nocTuraHe Ha noctaBeHaTa Len
e 6baaT pewweHn cnegHUTe 3ajaqun:

- Jla ce ycTaHOBM B/MSIHMETO Ha
BUABT Ha Jectunaums (efHokpatHa W
[ABYKpaTHa) BbpXy MOBEAEHMETO Ha rpyna
NeTnnBN NPUMECH.

- Jla ce ycTaHOBM B/MSIHMETO Ha
CKOpOCTTa Ha JecTunauusi Bbpxy noeege-
HWETO Ha rpyna NneT/mBu NpUMecu.

- Ja ce ycTaHOBM B/MSHWETO Ha
Jedhnermaumsita (egHokpaTHa U Tpukpar-
Ha) BbpXY NOBEAEHNETO Ha rpyna netnm-
BV NMpUMeECH.

To increase the degree of separation,
sometimes the simple distillation is
conducted by additional enrichment of the
distillate via reflux. For this purpose
immediately above the distillation vessel
is put cooler (reflux condenser), where the
temperature is constant and lower than
the boiling temperature of the high boiling
component. Going through the reflux
column, the vaporous mixture is partially
condensed (mainly the low volatile
component) and the condensate goes
back in the distillation vessel as a reflux.
As a result of this the vapor, that passes

through the reflux column, without
condensing, is richer of high volatile
component.

The content of volatile compounds
(esters, higher alcohols, aldehydes and
fatty acids) in the distilled beverages is
determinative  for their  organoleptic
features and physic-chemical stability.
The concentration of the volatile
compounds in the beverages is function
not only of their quantity in the initial wine
material but also of the conditions and
regime of distillation and that is object of
our research in the current work.

The purpose of the examination is
to determine the influence of the
conditions and regime of batch distillation
over the content of some volatile
compounds in distilled beverages.

To achieve the defined goal, it will
be solved the following tasks:

- To determine the influence of the
type of distillation (single and double) over
the behavior of group of volatile
compounds.

- To determine the influence of the
speed of distillation over the behavior of
group of volatile compounds.

- To determine the influence of the
reflux (single and triple) over the behavior
of group of volatile compounds.

124



MATEPWNAN N METO4WA

1.Martepuanu

3a BCUYKN eKCNEPUMEHTU € M3MOoJl-
3BaH BMHOMAaTtepuasa ¢ aJIkoX0/HO Cbabp-
XaHuve 12,8 06. %, nosyyeH npu pepmeH-
Tauust Ha MbCT OT copTa MyckaTt OTOHerN.

2. MeToau 3a aHaNu3:

2.1. OnpepgensHe KOHUeHTpaumaTa
Ha eTaHos, 06. %

- 3a BCflka (hpakums gecTtunart,
KakTo 1 3a BMHOMaTepumana, ajIkoxosIHOTO
CbAbpXaHNe e OonpeaensiHo, MMKHOMe-
TPUYHO M3MEepPBaHe OTHOCUTESIHaTa NTbT-
HOCT Ha gecTwunata (cTp. 67, Stoyanov,
2012)

2.2. OnpepgensHe C'b,SEI,'bp)KaHI/IETO
Ha neTnueu npumecu, mg/dm

- KoHueHTpauna Ha ectepu — ypes
HeyTpanu3snpaHe ¢ NaOH (cTp.17,
Stoyanov, 2012)

- KoHueHTpauua Ha angexugn —

oucynduteH  meTtog  (cTp. 2122,
Stoyanov, 2012)
- KOHUeHTpauuss Ha  BUCLUU

ankoxonn - wmoaudmumpaH MeTod Ha

KomapoBecku-®eneH6epr (ctp. 11+12,
Stoyanov, 2012)
3. Cxema Ha onutute
EkcnepumeHTanHaTa pabota e

npoBefeHa npu nabopaTtopHW YCNoBUS B
Kategpa , TeXHOMOrMs Ha BUHOTO W MUBO-
T0” kbM YXT - lnosams. 3nonssaHara
ONMTHa yCTaHOBKa € peanusupaHa B Tpu
BapuaHTa. [py NbpBUSA BapuaHT, NokasaH
Ha ®urypa 1, OCHOBHWTE €/IEMEHTU Ha
WHCTa/1aumsATa ca AecTuialMoHeH pesep-
Boap (no3.1l), eneKkTpu4eckn HarpesaTtes
(no3.2), oxnaguten (nos3.3), 6apeTta
(no3.4) wn Bb3gyweH aednermatop
(no3.5). Mpwn BTOpPUAT BapuvaHT Ha UHCTa-
naumsita (durypa 2) BMeCTO Bb3ayLUeH
Jedhnermatop ce M3nonssat Tpu BOAHU
petbnermatopa (nos3.6), pgokato npwu
TpeTuaAT BapuaHT (Purypa 3) ce usnonsea
camo eauH BoAeH aedonermaTop.

MATERIAL AND METHODS

1. Materials

For all of the experiments is used
wine material with alcohol content 12,8
vol.%, received at fermentation of Muscat
Otonel must.

2. Methods of analyses

2.1. Measurement of ethanol
level, vol.%

- for the wine material and for each
fraction of distillate, the alcohol level is
determined, picnometric measurement of
relative density of the distillate (page 6-7,
Stoyanov, 2012)

2.2. Determination of
concentration of volatile compounds,
mg/dm?®

- Concentration of esters — by

neutralization with NAOH
Stoyanov, 2012)

- Concentration of aldehydes -
bisulfite method (page 21-22, Stoyanov,
2012)

- Concentration of higher alcohols —
modified method of Komarovski -
Felenberg (page 11-12, Stoyanov, 2012)

(page 17,

3. Scheme of the
experiments

The experimental work is held in
laboratory condition in department “
Technology of wine and beer” UFT —
Plovdiv. The equipment for the trials is
realized in three options. The first option
is shown on Figure 1 and the main
elements of the installation are distillation
vessel (pos.l), electric heater (pos.2),
cooler (pos.3), barrett (pos.4) and air
reflux condenser (pos.5). In the second
option of the installation (Figure 2) instead
of air reflux condenser are used three
water reflux condensers (pos.6) and in the
third option (Figure 3) is used only one
water reflux condenser.
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EEIETIL A =47

our. 1. MepuoanyHa gectunnaymMoHHa cuctemMa C Bb3ayleH geduiermatop (1-
JecTunaunoHeH anapar; 2-e/leKTpUYeckn Harpesarten; 3-oxnagutesn; 4-6apeTa;
5- Bb3ayLleH gednermarop)

Fig. 1. Batch distillation installation with air reflux condenser (1- distillation
vessel; 2-electric heater; 3-cooler; 4-barrett; 5- air reflux condenser)

|'| ]°| |'='|;|'='| |E'|'|—| |>“J il

dur. 2. NepuoguyHa gecTunauMoHHa cMctema € Tpu BogHu gedinermartopa (1-
JecTunaunoHeH anaparT; 2-e/leKTpUYecKn Harpesaten; 3-oxnaguten; 4-6apeTa;
6- BogHWN aedhnermaTopu)

Fig. 2. Batch distillation installation with three water reflux condensers (1-
distillation vessel; 2-electric heater; 3-cooler; 4-barrett; 6- water reflux
condensers)
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odur. 3. MNeprnognyHa gectuiiauMoHHa cuctemMa ¢ egunH BoaeH gedonermatop (1-
AeCcTunauvoHeH anapar; 2-e/IeKTpMYecKn HarpesaTen; 3-oxniaguTten; 4-6apeTa; 6

BoAeH gediermatop)

Fig. 3. Batch distillation installation with one water reflux condenser (1-

distillation vessel; 2-electric heater;

condenser)
B nabopaTopHu ycnosmsa ca
npoBegeHn 5 6poA  gectwnaumm  Ha

BMHOMAaTepuan OT copTta rposge Myckar
C a/IKOXO/IHO CbAbpkaHve 12,8 % 06.
BvHOomMaTepuansT € noflyyeH  cnepg
HacToiBaHe N asikoxosHa dpepmeHTauns
Ha oTgeneHata MbCT. O6eMbT Ha
BMHOMAaTepuana, BkapaH B cuctemara 3a
pectunauusa e 10 nutpa. CbbupaHu ca
no 15 npo6bu ( ot D1 go D15) ot BcsAka
Jectuniauus, kato nbpBuTe 3 ca no
100mn, a ocTaHanuTe cbbpaHu nNpobu ca
no 200mn, KouTo cneg ToBa 6GuBar
nognaraHy Ha pasMyHN aHasmsu: 3a
CbAbpPXaHWEe Ha asikoxon W NEeT/IMBU
npumecu.. BapuaHTuTe Ha pectunauumm
ca npeactaBseHn B Tabnuuya 1.

3-cooler; 4-barrett; 6- water reflux

In laboratory conditions are
realized five distillations of wine material
from grape variety “"Muscat Otonel” with
alcohol content 12.8 v/v%. The wine
material is received via maceration,
draining and alcoholic fermentation of the
must. The wine material that is used for
each trial is with volume 10l. From each
distillation are gathered 15 samples (from
D1 to D15), first three samples with
volume 100ml and the rest with volume
200ml. These samples are determined for
different analyzes: alcohol concentration
and volatile compounds. The options of
distillation are presented in Table 1.
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Tabnuua 1. BapyaHTu Ha gectunayms
Table 1. Options for distillation

BapuaHT Bupg, gectunauus MoLLHOCT Ha 3arpsiBaHe e QJn?:\)AZT oon Bua ,u,Teocbaerma-
Option Type of distillation Power of heating AD' b b
No mount of reflux Type of reflux
B condensers condensers
1 nbpBa (06e3askoxonssalla) KW 1 Bb3AyLLEH
first (simple) air
BTOPa Bb3ayLUeH
2 (pepecTnnaums) 3kw 1 'g)i/r
second (redestillation)
3 efiHoKpaTHa 3KW 3 BOAHMW
one time water
4 efiHoKkpaTHa 1 5KW 3 BOAHMW
one time ' water
5 efHokpaTHa KW 1 BOAEH
one time water

PE3SYNTATU N OBCbXOAHE

3a fa ce ycTaHOBM B/IMAHMETO Ha
BMAA Ha nepuoguuyHara gectunauusa ce
pasrnexgar sapuaHTn 2 un 4 - aBykpaTHa
N egHokpaTHa gectunaums (Tabnvua 1).
Mpy cpaBHeHWe Ha pe3yntatute (nNokasa-
HU Ha durypa 4) ce Habnwogasa, 4ye npu
efHokpaTHata gectunauus vMMa Masiko
MO-BUCOKO KOHLEHTPUPaHe Ha ankoXoJHO-
TO CbAbpxaHWe B MbpBuUTE hpakuun 3a
cMeTka Ha nocnegHute. lMpu ectepute
(durypa 5) ce Habnwpgasa 3HauNTESHO
Nno-roNsiMoO CbAbpXaHne npu efHoKpaTHa
JecTunauusi, KoeTo He KopecrnoHaupa c
ybexaeHneTto, ye npu ABykpatHa fecTu-
naums we mmame gocrta no-rofisMo ecre-
poobpa3syBaHe. ToBa Hali-BEpOATHO ce
ObKM Ha pdednermaumsata npu  T03u
BapuaHT. Mpu angexungute (Purypa 6) ce
HabngaBa cbllaTa TeHAEHUMSA KakTo
npu ectepuTe, KATo NOSIOXKUTE/HOTO €, Ye
Te ca KOHLEHTpMpaHu OCHOBHO B MbpPBO-
TOuHUTE dopakumm. MNpu BUCLLMTE asIKOXO-
nn (durypa 7) ce Habnogasa Masiko no-
BMCOKO CbAbpXaHue npu [ByKpaTHaTa
Jectnnauus.

RESULTS AND DISCUSSION

To determine the influence of the
type of batch distillation, we observe trial
2 and 4 - double batch and one time batch
distillation (Table 1). When comparing the
results (shown on Figure 4) it is observed
that at one time batch distillation there is a
little bit higher concentration of the alcohol
content in the first fractions rather than the
last fractions. Observing the esters
(Figure 5) is concluded that their
concentration is much higher at one time
batch distillation which is opposite with the
belief that at the double batch distillation
will occur much higher ester formation.

This probably happens because of the
reflux at this trial. Observing the
aldehydes (Figure 6) we can establish the
same tendency as the esters and the
positive is that they are concentrated
mainly in the first fractions. The higher
alcohols (Figure 7) have a little bit higher
concentration at double batch distillation.
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Fig. 4. Alcohol content in the fractions after second distillation and one time
distillation
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Fig. 5. Content of esters in the fractions after second distillation and one time
distillation
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Fig. 6. Content of aldehydes in the fractions after second distillation and one
time distillation
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Fig. 7. Content of higher alcohols in the fractions after second distillation and
one time distillation
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BrivaHmeTo Ha ckopocTTa Ha
Jectunauua Wwe ce ycTaHOoBUM npwu
CpaBHeHWe Ha pes3yntatute oT aHannsa
Ha npobuTe, NonyyeHu npu gectunaums
c 15 kW mn 3 kW mowHOCT Ha
HarpsiBawlata ceprneHTvHa (BapuaHT 3 1
4). Tyk pasnukata BbB BPEMETO Ha
JecTnnaunsas OCHOBHO Ce [Ob/DKM  Ha
npomMsHa Ha BPEMETO 3a [0CTUraHe Ha
Touykata Ha kuneHe. CpaBHsBalikun
pesyntatute (durypa 8, 9, 10 un 11) ce
Habnogasa [octa CXOAHO W3MEHEeHWe,
KaTto MOxe 6u Mno-BMcokaTa CKOpPOCT Ha
jectunauusa BoAM OO0 CbBCEM  JIEKO
3aBullaBaHe Ha anjexugu u  BUCLUU
a/IKOX0/M B MbpBUTE dopakumn.

90,00
80,00
70,00
60,00

50,00

alcohol, vol.%

40,00
30,00
20,00
10,00

0,00

The influence of the speed
of distillation will be concluded via
comparison between the results of the
analysis of the samples, received at
distillation with power of the heating
serpentine 1.5KW and 3KW (trial 3 and
4). The difference here in the time of
distillation is due mainly to the time of
reaching the boiling point. When
comparing the results (Figure 8, 9, 10,
11) it is observed similar variation of the
compounds of the distillate and maybe
the higher speed of distillation leads to a
very light increasing of aldehydes and
higher alcohols in the first fractions.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

M one time, 3kW
M one time, 1,5 kW

Fraction, No

®ur. 8. A/JIKOXO/THO CbAbPXaHUe Ha (hpakumMmMTe Npu efHOKpaTHA AecTuauus ¢

MOLLHOCT Ha 3arpsaBaHe 3kW un 1,5kW

Fig. 8. Alcohol content in the fractions after one time distillation at power of

heating 3kW and 1,5kW
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Fig. 9. Content of esters in the fractions after one time distillation at power of
heating 3kW and 1,5kW
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dur. 10. CbhbaobpxXaHMe Ha angexuau BbB dpakuuute npu egHokpaTHa
JecTunayua ¢ MoLWHOCT Ha 3arpsBaHe 3kW un 1,5kW

Fig. 10. Content of aldehydes in the fractions after one time distillation at power
of heating 3kW and 1,5kW
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Fig. 11. Content of higher alcohols in the fractions after one time distillation at

power of heating 3kW and 1,5kW

Pasrnexpaiikun BapuaHtn 3 u 5,
MOXe fa Ce YCTaHOBM B/INAHWETO Ha
6pos Ha gechnermaropute (Npy egHO ”
Cblo 0610 ¢IerMOBO YMCNO0, CHOTBET-
HO C Tpu 1 eduH gednermartop. OT
rpagmkaTa 3a a/ikoOXo/IHOTO ChAbpXaHve
Ha otaenHute cpakuun (durypa 12) ce
BMXAA, Ye Mpy efHO WM Cblo 06Lo
aNKoOXO/IHO  CbAbpXaHue, npmu 3
Jedhnermaropa ankoxo/HOTO CbAbpXa-
H/e 3ano4yBa OT NO-BMCOKO HMBO M naja
MasIko NO-CTPbMHO, OTKOMKOTO npu 1
pecnermatop. Mpu ectepute (dPurypa
13) 6posaT Ha pediermaTopute Ha
npakTuka He okKasBa B/IUSHNE BbPXY
pa3snpegenieHneTo um no dpakumun. Mpu
angexngute (durypa 14) HannumeTo Ha 3
Jedhnermaropa BoAM [0 NO-0CE32EMOTO
UM KOHLUEHTpMpaHe B MbpBuUTe hpakumm
B CpaBHEHWEe C pasnpegesieHneTo npu
anaparta ¢ 1 pgednermartop. Mpu BucLK-
Te ankoxonu (Purypa 15) TeHaeHuuATa,
KOATO ce Habnwogasa npu angexvwaute
(koHUeHTpUpaHe B MbpBUTE dipakuun) e
fJocTa no-cnabo nspaseHa n Moxe fa ce
Kaxxe, Ye e He3HauuTesHa.

Observing trials 3 and 5, it can be
concluded the influence of the count of
reflux condensers (the reflux ratio is the
same, but the reflux condensers are
different 3 condensers and 1 condenser).
From the graphic (Figure 12) with the
content of alcohol level of the fractions, it
can be concluded that despite the total
alcohol content between the trials is the
same, the alcohol content of the trial with
tree reflux condensers starts higher and
falls more rapidly rather than the trial with
one reflux condenser. The amount of the
reflux condensers does not affect
practically to the distribution of esters
(Figure 13) in the different fractions.
Observing the aldehydes (Figure 14), the
trial with three reflux condensers leads to
a perceptible increase in the first fractions
in comparison with the trial with one
reflux condenser. The tendency of the
variation of higher alcohols (Figure 15) is
the same like aldehydes (concentration in
the first fractions) but in lower grade, so
we can say it is insignificant.
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Fig. 12. Alcohol content in the fractions after one time distillation with three and
one reflux condensers
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Fig. 13. Content of esters in the fractions after one time distillation with three
and one reflux condensers
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three and one reflux condensers
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N3BOAN

EpnHokpaTHata gectunaums ¢ nog-
Xo4swa fediermaums Moxe aa 3ameHu
AByKpaTHata gectunaums. MNpu egHokpart-
HaTa gecTunauus ce Habnwogasa 3Hauu-
Te/IHO MO-BUCOKM KOHLEHTpauun Ha ecTe-
py 1 angexvam n Masko rno-HUCKM Ha BUC-
LM anKoXoNM B CPaBHEHWe C AByKpart-
HaTta. ToBa He JaBa OCHOBaHuWe fa ce Ha-
npasun npegnoynTaHne 3a efHa ot AgBeTe
Jectnnauuvn (e4HOKpaTHa 1 ABYKpaTHa).

Mo-BMCOKaTa CKOpPOCT Ha gectuna-
UM BOAM OO NEKN 3aBULUEHWA B KO-
4ecTBOTO Ha ecTepu, angexuanm n ByUcCLIn
ankoxonu. Te3n 3aBuweHUs obauve ca
He3HauuTeNlHM U MOXe Aa ce TBbpAau, ye
CKOpOCTTa He OKa3Ba OCOOeHO B/MsHUE
BbPXY KOHLEHTpauusata Ha /eTimBuTe
npumecw.

Hannuneto Ha no-ronsm  6poii
Jedhiermartopy He okKa3Ba CbLUECTBEHO
Bb3feiNCTBME BBbPXY KOMMYECTBOTO Ha
ecTepute M BUCLUATE a/IKOXOMU, LOKATO
angexvante ce KOHUEHTpUpaT OCHOBHO B
MbpBUTE hpakuMm 1 Mo TO3M HAYMH Lie
6baaT oTAesieHn C MbpBOTOYHATa hpak-
uus. Mo-ronemusit 6poit gedhnermaTopu
OCBEH 4NCTO KOHCTPYKTUBHWUTE O6nekue-
HUA BOAM W [0 MNOJSIOKUTENHO BNSHWE
npu OTAENAHETO Ha anjexmgure.

CONCLUSIONS

One time batch distillation with
appropriate reflux can replace the double
batch distillation. At one time batch
distillation is observed significantly higher
concentrations of esters and aldehydes
and lower of higher alcohols in
comparison with the double batch
distillation. This cannot give us an answer
which distillation is appropriate (one time
or double batch distillation).

The higher speed of the distillation
leads to a slightly increase of the amount
of esters, aldehydes and higher alcohols.
This increase is too insignificant and it can
be concluded that the speed of distillation
does not have a big influence of the
concentration of volatile compounds.

The presence of bigger amount of
reflux condensers does not affect
significantly at the concentration of esters
and high alcohols, but affects at the
content of aldehydes and concentrates
them mainly in the first fractions where
they can be removed. The bigger amount
of reflux condensers has not only
constructive advantages but has great
influence at concentration of aldehydes
and their separation with the first fraction.
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