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Alanin Asimilation and Transformation by Yeasts During Wine
Champagnization
Varlam Aplakov

Academic Doctor in Biology, Associated Professor, Department of Technology of
Subtropical Crops, Akaki Tsereteli State University, Kutaisi, Georgia

Abstract
Keywords: Alanine, yeast, secondary alcoholic fermentation, wine champagnization.

Study of the physiological peculiarities of yeast cells, manifestation of assimilation and
conversion mechanisms of organic compounds, establishment of growth and multication regulatory
systems are of particular importance for an effective use of progressive technologies for the
production of various brands of wine.

Formation of sparkling wines involves a set of complicated biochemical and physico —
chemical processes the management of which affects the enzyme and chemical composition of
such type wines, biochemical characteristics of the yeasts used where one of the key roles is
attributed to amino acid exchange.

The purporse of the present work was to reveal the possible role of alanine carbon atoms




avialble in the fermentation medium in the synthesis of main yeast and wine components during
secondary alcoholic fermentation under extreme conditions.

The industrial strain of wine yeasts Saccharomyces cerevisiae, var. vini — 39 served as a
fermentation agent. Labelled compound introduced in the blend had 23, 1 MBq radioactivity per
litre wine material. Secondary alcoholic fermentation proceeded, as envisaged by classical
technologies, in hermetically sealed 0, 8 1 bottles at 14 — 16 °C. Analysis of the yeast and wine
components was made as soon as essential fermentation was over, using conventional chemical,
chromatographic and autoradiographic methods. The fermented wine material was released from
carbon dioxide, under high pressure, with a specially constructed device with taps. CO; released
from the bottle was gradually chemically linked with 30 % KOH. Radioactivity of the yeast and
wine components was measured on scintillation spectrometer.

Experimental evidence shows that, 75, 8 % of 1 '*C — alanine introduced in the fermentation
medium is assimilated and converted by yeasts. 1 '*C — alanine is intensively oxidized CO, (50 %).

Study of different aspects of nitrogen metabolism demonstrates that the direct correlative
dependence between amino acids’ assimilation intensity and the need for their incorporation in
protein does not often manifest itself. So that the most readily assimilated amino acids do not
form the most importamt constitruent elements of biomass, which is due to quite a number of
factors. Therefore, often there is a certain diference between the amino acids’ assimilation, i. e.
the need and their fixation and nutrition, when they are used in cell synthesis.

Evidence indicates that as a result of 1 “C — alanine conversion only 4 amino acids
appeared radioactive in the yeast biomass, both in protein and free amino acid’s pool. Among them,
in protein as well as in free amino acids pool it is alanine that is distinguished by its high
radioactivity. In spite of the fact that assimilation of amino acids in the yeasts is related with
decarboxylation and desaminization processes, in our conditions alongside with intensive oxidation
of 1 '*C — alanine there seems to take place its direct assimilation as well, which is noted especially
imtensively in the logarithmic phase of yeast evolvement, when the fermentation medium
represents a full — value nutrition one. Characteristically, similar consistence was also observed in
the results of numerous experiments conducted on Rkatsiteli wine. Apart from the fact that alanine
was one of the major ones among free amino acids during nitrogen assimilation in the vine, it
appeared to be a perfect donor of amino group at the same time.

Most part (97, 5 %) of 1 '*C — alanine assimilation products was found in wine components
by the end of secondary fermentation. Radioactivity is almost equally distributed between the
fractions of wine amino acids and organic acids. Among wine amino acids the principal ones are
glutamic acid and succinic acids. Distribution of radioactivity in the identified organic acids clearly
shows that their synthesis is related to further conversions of pyruvates obtained from alanine, for
which the entire alanine carbon skeleton is used.

While considering the results obtained it is necessary to mention that the compounds
explored by us are assimilated by yeasts during secondary alcoholic fermentation both by the initial
and subsequent generations. It is necessary to bear in mind that the “initial” cell may during
fermentation bud off many times and in accordance with cultivation conditions form from 8 to 40
cells.

From a biochemical point of view it is rather important that both one and several generations
of yeast in the process of secondary fermentation are at different atages of cell cycle development.
At the same time, regulation of biochemical processes conducted by yeasts is strongly dependet on
cultivation conditions and especially on the medium content. At a separate moment of secondary
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alcoholic fermentation the qualitative and quantitave composition of the medium, oxidation —
reduction potential, temperature, enzyme activity alter dynamically. Therefore, the data obtained
must be considered to be a result of the viability of all generations of yeast available in the medium
throughout the entire process of secondary alcoholic fermentation, each period of which is due to
the viability of definite generations of yeasts most adapdet to it.
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K BHUMaHUIO aBTOPOB.

Kypnan «ArpoNews» 3T0 cepuifHOE M3/1aTeNbCTBO, KOTOPBI crannapTHeIA HoMep (ISSN2346-8467)
peueHsupHoe M pedepupHOE H3IATENBCTBO. JTOT JKypHAI IedaTaeT pe3yJbTaThl MCCIEIOBAaHHH II0
arpapHbIM, XMMHYECKHM, WH)KCHEPHBIM M TEXHOJIOTMYECKHM HAYYHBIM OTpacisiM. DTOT XKypHaJl M3aéTcs
onuH pa3 B rox. CtaTeW MpPEACTAaBICHHBIC B KYpHAJE MPEIACTABISIIOT — TPYIBl MEKAYHAPOIHOTO YPOBHS.
Hems >xypHama — cmocoOCTBOBATH pa3BUTHIO HAyKH, OIEPATUBHOE W3IATEIbCTBO JOCTHKCHHUU
CHENHANNCTOB, a TaK )K€ MaTepHalNbl U pe3ylbTaTsl uccienoBaHuid. CTaTbu MPUHIMAIOTCS Ha TPY3HHCKOM,
AHTJIMICCKOM, PYCCKOM SI3BIKax (IO YCMOTPEHHIO aBTOpa CTAaThH II€YATAIOTCS HA OPUTWHAIBHOM SI3BIKE)
KommgecTBo aBTOPOB HE TOIHKHO MPEBHUIIATH MSATH YEITOBEK.

TpeOoBanus K 0(pOPMIICHHIO HAYYHBIX CTATEH:

* OOBIOM CTaTbM HE JOJDKHO OBITH MeHblIe 3 cTpaHul U He Oosbiue 10 crpanun (Ha 6ymare A4 dopmara,
rae ¢ untepBaigoM 1,15 mone ¢ Bepxy 3cm. cHu3y 2,5 cMm., cieBa 2,5cM. crpasa 2cM. ab3an 1 cm. Ge3
HyMepauuy CTPaHUHHI ¥ IEPEHOCOB) C YUETOM YepTexeil, TaOluIl, pe3loMe U JINTEPaTyPHl.

*Cratbs 10JDKHA OBITH BBITIOJIHEHA TEKCTOBBIM penakTopom Word.

* ]I TPY3MHCKOT'O TEKCTa JIOJDKHO OBITh MCITOJIb30BaH MpudT - Sylfaen ,11pt.

* 11 aHTJIMHACCKOTO M pycckoro Tekcta mpudt - Times New Roman ,11 pt.

* HazBanme ctaThH, 14pt. Bold.

*C mpormyCKOM OJTHOM CTPOKH — M3l U (hamuutust aBTopa (aBTopos). Bold.

*C mpoIyCKOM OJIHOM CTPOKH Hay4HBIE KaueCcTBa U MECTO paboThI 12pt.

*C mpomyCcKOM JBYX CTpPOK — aHatomus ctatbu 10pt ( He Ooinbire 500 meyaTHBIX 3HAKOB)

* CHpoIlyCKOM OJIHOH CTPOKH-COJIep)KaHHE CTaThU.

*C npoIyCcKOM OJTHOM CTPOKH — CIIMCOK MCIIOJIb30BAaHHOM JINTEPATyphl, GaMUIUs aBTOPOB, Ha3BaHUS TPYZa

( M31aTeNBCTBO, TOPO, TOJI, YUCIIO CTPAHML, WILTIOCTPALNN).

*C mporyckoM oJHOM cTpoku, Pesrome (Abstract) Ha aHMIMHCKOM SI3BIKE,YTO JOJDKHO COCTOBJISATH MOJIOBUHY
CTaThbM TIPEJCTABIIEHHON HAa TPY3MHCKOM W PYCCKOM si3bIkax (Ha3BaHue ctatbu 14 pt Bold; ums u
(dhamumus aBropa(oB) 12 pt Bold; Hayunas creneHs, 3BaHue, MeCTO pabOTHI, TOPO, CTpaHa 12 pt, mpudT
Tekcrta 12 pt);

* 11t uepTexeit  WILUTIOCTPAIUil B cTaThe J0JDKEH ObITh uctionb3oBad JPEG wimu BMP — dopwmar.

*MaremaTudeckre GopMyIIbl JOIDKHEI OBITh HCTIONB30BaHbI Equation pemakTopom.

* ABTOp OTBETCTBEHEH 32 COJIEPKaHHEN KauyeCTBO CTAaThH.

*O[HUM aBTOPOM JIOJDKHO OBITH MpeJcTaBiIeHO He Oojee 2 cTaThu.

*Crarbsi 11 NyOJIMKaUMM JOJDKHA OBITH IIpejcTaBieHa Ha Oymare (OOMH SK3EMIULIp) M B JIIOOOM

9JIEKTPOHHOM BHJIE.

*BBIITycK )KypHaja OCYLIECTBIISIETCS 3a CUET aBTOPOB.

* CTOMMOCTD O/THOM cTpaHUIBI — 7 JJapu. B 3Ty cTouMOCTH BXOAUT OJMH K3eMILISAP *KypHAJIa.
JleHe:KHBII MepeBo/ ocylecTBIsIeTCsl Yepe3 kKyTaucckuii pusaman TBC 6anka.
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I'maBHbIil penakrop: JJoprkunanuase Posza

Ten.:599 23 64 79;577 28 28 54

E-mail:subtropikiroza@mail.ru subtropikiroza@yahoo.com

YueOnblii Cexperapb: Apajumsuiaun Huno

Ten.: 599 49 09 86; 598 42 41 22

E-mail: ninaval 111@mail.ru
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J- dnosolo, sbogasbBEmdol gsdbodo 25-5
A 579 10 13 23; 599 18 20 98; 592 02 25 S5

9. gobEs: levanistamba@mail.ru; levanistamba@ramblerl.ru
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