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The topicality. Requirements for the quality of ethyl alcohol produced for further use in
the production of alcoholic beverages are constantly increasing. This is due to the growing
competition of producers of alcoholic beverages (improving the range and quality of products)
and the revision of standards for products. New directions in the alcohol technology development
require increasing the dry matter concentrations of the wort; fermentation at elevated tempera-
tures and concentrations of alcohol in the brew; ensuring the reduction of the cost of alcohol by
saving raw materials and energy resources. In such conditions, highly productive breeds of yeast
with increased osmophilicity, thermotolerance and fermentation activity are required. Research
related to the search for new strains producers of ethyl alcohol, and the technology development
for highly concentrated mash from grain raw materials are relevant issues for the alcohol indus-
try. Purpose and methods. Investigation of the alcoholic yeast races influence on the synthesis
of metabolites during fermentation of highly concentrated wort from grain raw materials. For
research methods common to the alcohol and alcoholic beverages have been used. Results. The
influence of races of alcoholic yeast on the quality indicators of alcohol has been studied. It
was found that the selected race of yeast S. cerevisiae DO-16 in the process of life synthesizes
significantly fewer side metabolites compared to other studied races DO-11, K-81 and XII. The
use of the selected race of S. cerevisiae DO-16 makes it possible to ferment highly concentrated
wort from grain raw materials. It has been experimentally proved that at a concentration of DM
concentration of the wort 28 %, the selected osmophilic strain of the yeast S. cerevisiae DO-16
provides regulated indicators of the hydrocarbon composition of mature brews and synthesizes
up to 14.40 % vol. alcohol, respectively. To improve the qualitative sensory characteristics of eth-
anol, the possibility of metabolically adjusting the synthesis of volatile alcohol impurities using
different races of alcoholic yeast was investigated. Conclusions and discussions. Scientific nov-
elty lies in the selection race for the yeast fermentation of corn mash highly concentrated with
reduced alcohol content related impurities. The influence of yeast race on the formation of al-
cohol metabolites has been studied. The practical significance of the obtained results lies in the
industrial implementation of the selected race of alcoholic yeast for fermentation of highly con-
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centrated wort from grain raw materials. Prospects for further research are the possibility of in-
fluencing the quality of alcohol as a raw material for high-quality alcoholic beverages. During
the fermentation of wort from grain raw materials, the qualitative and quantitative composition
of volatile impurities of alcohol largely depends on the race of alcoholic yeast. The results of re-
search on the biosynthesis of volatile impurities of alcohol allow you to adjust the quality of al-
cohol for the production of high quality alcoholic beverages.

Keywords: quality, alcoholic beverages, alcohol, industrial alcoholic yeast, volatile alcohol
impurities.

The topicality of the problem

The problem formulation. One of the directions of realization of innovative projects
is introduction in production of resource and energy saving technologies. One of the
areas of implementation of innovative projects is the introduction of resource- and
energy-saving technologies in production. One of the areas of implementation of inno-
vative projects is the introduction of resource- and energy-saving technologies in pro-
duction. Selection and assortment of highly productive breeds of alcoholic yeast make
it possible to obtain alcohol as a raw material for high quality alcoholic beverages. One
of the ways to reduce the number of ethanol metabolites is to regulate the technologi-
cal parameters. It is necessary to investigate the effect of the race of alcoholic yeast on
the synthesis of alcohol with reduced formation of by-products of fermentation.

The study state of the problem. P. L. Shyian, V. V. Sosnytskyi, S. T. Oliinychuk, V. O.
Marynchenko, L. V. Levandovskyi made a significant contribution to the research and
the alcohol industry development.

Unresolved issues. Rational selection of the breed of alcoholic yeast is a key factor in
obtaining high quality alcohol as a raw material for alcoholic beverages. The question
of studying the mechanism of volatile impurities of alcohol formation and the influ-
ence of the yeast race during the fermentation of highly concentrated wort has been
insufficiently studied. This article is devoted to the study of the impact and scientific
substantiation of the adjustment of ethanol quality indicators.

Purpose and research methods

The purpose of the article is to study the races influence of alcoholic yeast on the
synthesis of metabolites during fermentation of highly concentrated wort from grain
raw materials of yeast on the synthesis of metabolites during fermentation of highly
concentrated wort from grain raw materials.

The methodological basis of the study is the exploration and scientific substantiation
of the races influence of alcoholic yeast on the synthesis of ethanol and the formation
of concomitant metabolites.

The object of research is the fermentation technology of highly concentrated wort
from grain raw materials by different breeds of yeast Saccharomyces cerevisiae.

The subject of research is the races influence of alcoholic yeast on the qualitative
indicators of ethanol in the fermentation conditions of highly concentrated grain wort.

Research methods. For research methods have been used common to the alcohol
and alcoholic beverages.
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Information base of research: monographs, scientific articles, patents, author’s cer-
tificates.

Research results

One of the main tasks of the alcohol industry for Ukraine’s accession to the Europe-
an community is to ensure the competitiveness of domestic products. Requirements for
the quality of ethyl alcohol produced for further use in the production of alcoholic bev-
erages are constantly increasing (Shyian & Sosnytskyi, 2017). This is due to the grow-
ing competition of producers of alcoholic beverages (improving the range and quality
of products) and the revision of standards for products. Therefore, the alcohol industry
faces the task of developing and implementing innovative resource- and energy-saving
technologies (Shyian et al., 2009). The introduction of the developed technologies will
improve the quality of alcohol, reduce energy consumption for distillation and rectifi-
cation, efficient use of production waste (Khakymova et al., 2016). New directions in
the alcohol technology development require increasing the dry matter concentrations
of the wort; fermentation at elevated temperatures and concentrations of alcohol in
the brew; ensuring the reduction of the cost of alcohol by saving raw materials and
energy resources. In such conditions, highly productive breeds of yeast with increased
osmophilicity, thermotolerance and fermentation activity are required (Kovalchuk &
Mudrak, 2020). Research related to the search for new strains which are producers
of ethyl alcohol, and the technology development for highly concentrated mash from
grain raw materials are relevant issues for the alcohol industry (Mudrak et al., 2018).
Industrial alcoholic yeast synthesizes the main products of fermentation which are al-
cohol and carbon dioxide, as well as related metabolites (secondary and by-products
of fermentation) (Marynchenko et al., 2003). Today, more than 400 compounds have
been identified in fermented media from grain raw materials. The presence of by-prod-
ucts and by-products significantly affects the taste and aroma of the finished product
(Hunko & Shyian, 2008). Studies have not found a correlation between the quantitative
synthesis of ethanol and concomitant metabolites (Rymareva, 2010). Secondary and
by-products are synthesized from the corresponding keto acids as a result of biocata-
lysts of carbohydrates and amino acids (Moyseenko et al., 2004).

Particular attention is paid to volatile impurities that affect the taste and aroma
of alcoholic beverages. It has been studied that 90 % of the total amount of volatile im-
purities are higher alcohols. Higher alcohols have a pungent smell. Organoleptic char-
acteristics depend on the chemical composition and molecular weight, the aroma in-
creases with increasing mass of alcohols. Alcohols with a cyclic structure give a strong
aroma to alcoholic beverages. The bouquet of the drink provides a combination of dif-
ferent higher alcohols. It is known that higher alcohols have a pharmacological effect
on the human body.

The synthesis of concomitant metabolites during fermentation is associated with
the regulatory functions of the yeast cell, which largely depend on the technological
processes of preparation and fermentation of wort. The type of raw material, the ini-
tial concentration of dry matter of the wort, the fermentation temperature and the pH
of the substrate significantly affects the composition of the distillate (Shyian et al.,
2015).
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There are two main ways of formation of concomitant metabolites: metabolic and
technological. The first method depends on the type of raw material, the breed of yeast,
the biochemical composition of the wort and the conditions of their cultivation, infec-
tion of the nascent environment. The second method depends on the botanical compo-
sition, defects in raw materials and technological features of the extraction of metabo-
lites during distillation (Nahurna et al., 2011).

To improve the qualitative sensory characteristics of ethanol, the possibility
of metabolically adjusting the synthesis of volatile alcohol impurities using different
races of alcoholic yeast was investigated.

Corn with a starch content of 69.0 % was used for the research, which was ground
to obtain grindings with a dispersion of 100 % of passage through a sieve with holes
with a diameter of 1 mm. The starch content of the original grain was determined by
the Evers method and its moisture by the method of drying to constant weight. The
particle size distribution of grain grinding was found by scattering on metal and nylon
sieves. To determine the dry matter concentration of wort and mature mash used a sug-
ar meter and refractometer (Polygalina, 1999). Preparation of the wort was performed
according to the low-temperature scheme of boiling at a temperature of 85-92 °C using
concentrated enzyme preparations of a-amylase with exposure to 3 h. The diluted mass
was cooled to a temperature of 50-55 ° C and sugared with glucoamylase for 0.5 h.
The selected breed of S. cerevisiae DO-16 (Ukrainets et al., 2018) and known breeds
of alcoholic yeast S. cerevisiae DO-11, K-81, XII were selected for comparative charac-
terization. To prepare the yeast, the wort was acidified with sulfuric acid to an acidity
of 0.5-0.6 degree. Yeast cultivation was performed at a temperature of 30-32 °C, and
fermentation was at a temperature of 30-35 °C. For dilution and batches sugaring used
enzyme preparations from “Danisco” (Belgium): as a-amylase is Amilex 4T, glucoamy-
lase is Diazyme TGA. Yeast cultivation and fermentation were performed on wort with
a concentration of 28 %. In the laboratory conditions, the wort was fermented by the
method of “fermentation test” in conical flasks with sulfuric acid gates in a thermostat.
The content of volatile impurities in the distillate was determined on a gas chromato-
graph Crystal 2000M.

During fermentation, corn grain with a starch content of 69 % and wort concentra-
tions of DM concentration of the wort 28 % was used.

The experimental data are shown in table 1 show that the studied races of alcoholic
yeast S. cerevisiae XII, K-81, DO-11, DO-16 at a wort concentration of SR 28 % synthe-
size alcohol to its content of 12.40; 13.55; 14.20; 14.40 % vol. in accordance. It is ex-
perimentally proved that at a concentration of DM concentration of the wort 28 %, the
selected osmophilic strain of the yeast S. cerevisiae DO-16 provides regulated param-
eters of the hydrocarbon composition of mature brews and synthesizes up to 14.40 %
vol. alcohol, respectively. During the fermentation of wort by races XII and K-81, the
content of unfermented carbohydrates significantly exceeded the regulated parameters
(Standard technological regulations for the production of raw ethanol, 2005).

The synthesis of different groups of organic compounds has been investigated,
namely: higher alcohols, aldehydes, esters in the process of wort fermentation with
a fixed initial concentration of DM concentration of the wort 28 % by different races
of alcoholic yeast. Concentrations of volatile organic compounds in the distillate are
associated with changes in biosynthetic processes in the yeast cell, and esterification
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reactions (formation of esters due to the interaction of alcohols with acids), which oc-
cur in the distillation column (Shiyan et al., 2015).

Table 1. Technological indicators of brewing when using different races of yeast

Yeast race S. cerevisiae
Indicators

XII K-81 DO-11 DO-16
PH value, units 4,95+0,02 4,90+0,02 5,10+0,02 4,90+0,02
Acidity, deg. 0,48+0,02 0,50+0,02 0,48+0,02 0,50+0,02
Alcohol concentration, % vol. 12,40+0,03 13,55+0,03 14,20+0,03 14,40+0,03
Content of unfermented carbo- | 5 g0.0 05 | 1022002 | 0,48£0,02 | 0,43+0,02
hydrates, g / 100 cm
Content of3 undissolved starch, 0,2540,01 0,15+0,01 0,16+0,01 0,1240,01
g/ 100 cm
Alcohol—sc;luble carbohydrates, 0,98+0,01 0,87+0,01 0,54%0,01 0,5240,01
g/ 100 cm
Zﬁ?jt concentration, million / 175417 294499 298429 313231
The proportion of dead cells, % 7,3%0,7 7,6%0,7 4,4+0,4 4,1+0,4

Source: own development

It was found that the concentration of fusel alcohols had the lowest values for dis-
tillates obtained by fermentation of starch-containing raw materials by races S. cere-
visiae DO-16 and DO-11. The concentration of n-pentanol in the distillate after fer-
mentation by race DO-16 was 8 and 9 times lower compared to race K-81 and XII. The
concentration of n-propanol and isobutene in the distillate was almost the same in all
samples (within the error of the experiment) (Fig. 1).
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Concentration of mg dm3

Components of malt distillates

#DO-11
# XII
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Fig. 1. The concentration of fusel alcohols in fermented distillates depending on the use

of different races of alcoholic yeast
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During the fermentation of wort from grain raw materials, the qualitative and
quantitative composition of volatile impurities of alcohol largely depends on the race
of alcoholic yeast. The results of research on the biosynthesis of volatile impurities
of alcohol allow you to adjust the alcohol for the production of high quality alcoholic
beverages. In fig. 2 the concentrations of volatile organic impurities in the distillate are
shown.
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Fig. 2. Concentration of volatile organic impurities of alcohol when using different races

of alcoholic yeast

Complex esters in alcohol are synthesized due to enzymatic processes in the yeast
cell. Indicators of ethyl acetate and isoamyl acetate for malt distillates, where S. cere-
visiae DO-16 and XII were used for wort fermentation, were at the same level. However,
for the K-81 race, this figure was 6 times higher. Methanol was almost at the same level
for all test samples. The concentration of acetaldehyde was lowest in the distillate,
where S. cerevisiae DO-16 was used.

To a large extent, the level of aldehyde formation depends on the metabolic state
and fermentation activity of alcoholic breeds of yeast. The use of a selected breed
of yeast S. cerevisiae DO-16 makes it possible to intensify the fermentation of highly
concentrated wort and to obtain distillates with a lower content of metabolic products.
The results of studies of biochemical parameters of mature mash and volatile impu-
rities of alcohol confirm the advantages of the selected race during the fermentation
of highly concentrated grain wort.

Conclusions and results discussion

A study of the influence of the yeast race on the formation of alcohol metabolites as
raw materials for alcoholic beverages has been made. To improve the qualitative sen-
sory characteristics of ethanol, the possibility of metabolically adjusting the synthesis
of volatile alcohol impurities using different races of alcoholic yeast was investigated.

The practical significance of the obtained results lies in the industrial implementa-
tion of the selected race of alcoholic yeast to obtain high quality alcohol.
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The scientific novelty of the work is the selection of a yeast race for the fermenta-
tion of highly concentrated grain wort with a reduced content of concomitant alcohol
impurities. A promising race for the fermentation of highly concentrated wort from
grain raw materials is a selected osmophilic thermotolerant race of alcoholic yeast S.
cerevisiae DO-16.

Prospects for further research are the ability to adjust the quality of alcohol as a raw
material for high quality alcoholic beverages. During the fermentation of wort from
grain raw materials, the qualitative and quantitative composition of volatile impurities
of alcohol largely depends on the race of alcoholic yeast. The results of research on
the biosynthesis of volatile alcohol impurities allow adjusting the indicators of alcohol
for the production of high quality alcoholic beverages, which, in turn, will improve the
quality of restaurant products (beverages, confectionery, etc.).
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JOCIIIIXXEHHSA IKOCTI CITUPTY, OTPUMAHOTIO IIJIAXOM
3BPO/JI’)KYBAHHSA BUCOKOKOHIOEHTPOBAHOTO 3EPHOBOTO CYCJIA
PIBHUMU PACAMMU OPIDKIJKIB

AKTyanbHiCTh. BUMOTH [0 SIKOCTi €TWJIOBOTO CITUPTY, IO BUPOOISIETHCS IJIST IIOAATBIIIOTO
3aCTOCYBAHHS Y BUPOOHUIITBI aJIKOTOJIbHMX HAIIOiB, MOCTIifHO MigBUINYIOThCS. Lle moB’ss3aHo 3i
3POCTaIOY0I0 KOHKYPEHTHOI 60pOTh60I0 BUPOGHMKIB aIKOTObHMX HAIOIB (YIOCKOHATIOIOTHCS
ACOPTMMEHT i AKiCTh MPOAYKIIii) i 3 MepernsiooM CTaHAAPTIB HAa MPOMYKIil0, [0 BUITYCKAETh-
cs1. HoBi HaTmIpsIMKM PO3BUTKY TEXHOJIOTiT CIIMPTY BUMAararTh MMiABUIEeHHST KOHIIEHTpallill CyXmux
PEUYOBMH CyCja; MPOBeAeHHS GPOIiHHS 3a ITiABUIIEHMX TEMIIEPATYP Ta KOHLIEHTpPALiil CIUPTy
B Gpaskili; 3a6e3meueHHs 3MeHIIIeHHSI COO6iBapTOCTi CIIMPTY 3@ PaXyHOK €KOHOMii CMPOBUHM Ta
eHepropecypci. Y TakK1MxX yMOBax HeOOXiIHi BUCOKOITPOAYKTMBHI pacy APisKAXKiB i3 MigBUIIIEHOIO
0CMOQiTBHICTIO, TEPMOTOJIEPAHTHICTIO Ta GPOAMIBHOI aKTUBHICTIO. JIOCTiIsKEeHHSI, TTOB’I3aHi
3 TIOIIYKOM HOBMX IITaMiB — IMPOMAYIEHTIB €TUIOBOTO CITUPTY, Ta PO3POOKA TEXHOJIOTii BMCOKO-
KOHIIEHTPOBAHMX OPakOK i3 3epHOBOI CMPOBMHM € aKTyaJbHUMU MUTAHHSIMU JIJIST CIIMPTOBO1
ranysi. Mera i metogm. [JoCTiIKeHHS BIUIMBY pac CIMPTOBUX IPiKIKIB HA CMHTE3 MeTaboTi-
TiB Py 36pOMIKyBaHHI BUCOKOKOHIIEHTPOBAHOTO CyC/ia i3 3epHOBOI CMPOBMHM. 17151 OCTiIsKeHb
3aCTOCOBYBAIM METOAVKU, 3aTa/IbHONIPUIHSITI 7151 CIMPTOBOI Ta JIikepo-ropiyiuaHoi ramnysi. Pe-
3yabTaTu. JOCTi)KeHO BIUIMB pac CIMPTOBUX APDKAKIB Ha fAKICHI IIOKa3HUKU CIIUPTY.
BcraHoBiieHO, 110 cesleKIlioHOBaHa paca ApikmxiB S. cerevisiae 10O-16 y mpoiieci KUTTETisIb-
HOCTi CMHTE3y€e 3HAYHO MeHIIIe MOGIUHMX MeTaboiTiB y MOPiBHAHHI 3 iHIIMMU TOCTiIKYBaHU-
mu pacamu JO-11, K-81 ta XII. 3acTocyBaHHS ceneKI[ioHOBaHOI pacu S. cerevisiae 10-16 nae
MOSKJIMBICTh 30PO/ISKYBaT¥ BUMCOKOKOHIIEHTPOBAHE CYCJIO i3 3€pHOBOI cMpOBUHM. EKCIIepuMeH-
TaJIbHO JIOBEJIEHO, 1110 TIPY KOHIleHTpallii cycia CP 28 % cenekiiioHoBaHui ocModiibHMI ITaM
IpDKIKIB S. cerevisiae 10-16 3a6e3mevuye periaMeHTOBaHi TOKa3HUKM BYIJIEBOJIHEBOTO CKIAmy
3pinnx 6paxkok Ta cuHTe3ye 10 14,40 % 06. cruMpTy BiAMmoBimHO. [IJis MiABUIEHHS SIKICHUX CeH-
COPHMX XapaKTePUCTUK €TaHOIY AOCTiIKEHO MOXKIMBICTh METabOMIYHMM HIIIXOM KOPEryBaTu
CUHTe3 JIeTKMX JOMIIIOK CIIMPTY, 3aCTOCOBYIOUM Pi3Hi pacu CIIUPTOBUX APiIXKAXiIB. BUCHOBKM
Ta 06roBopeHHsA. HaykoBa HOBM3HA pOGOTHM TOJSITAE B MimGOPi pacu APLKIKIB MysT 30pOIKY-
BaHHSI BMCOKOKOHIIEHTPOBAHOTO 3€PHOBOIO CyC/a 3i 3MEeHIIeHMM BMiCTOM CYITyTHiX JTOMIIIIOK
crupTy. JOoCTimKeHO BILUIMB pacy ApiKIKiB HA YTBOPEHHST MeTaboiTiB criupTy. [IpakTUYHe 3Ha-
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YeHHS OflepsKaHMX Pe3yJIbTaTiB MOJIATa€e y IPOMMCIOBOMY BIIPOBAKEHHI CeleK1iOHOBaHOI pacu
CIIMPTOBUX APIKIKIB AJ1s 36POIKYBaHHS BMCOKOKOHIIEHTPOBAHOTO CyC/Ia i3 3€PHOBOI CUPOBU-
H. [TepCIIeKTMBY MOJABbIINX HAYKOBUX PO3POOOK IOJISITal0Th Y MOSK/IMBOCTI BIUIMBY Ha SIKiCHi
TTOKA3HMKY CITUPTY SIK CUPOBUHMU [JIST BUCOKOSIKICHMX aJIKOTO/IbHMX HATOiB. IIpy 36pomsKyBaHHi
cycia i3 3epHOBOI CMPOBMHM SIKICHUMIA Ta KiJIbKiCHMIA CKJIaf, J€TKUX JOMIILIOK CIIMPTY 3HAYHOIO
MipOI0 3aJIEXXUTD BiJ] pacy CIIMPTOBUX APIXKIIKiB. Pe3yabTaTyt LOCTiAkKeHb 6i0CMHTe3Y IeTKUX J0-
MIIIIOK CIIMPTY TO3BOJISIE KOPETYBATHM SIKiCHI TTOKA3HUKM CIIUPTY 711 BUPOOHUIITBA aJIKOTOTbHUX
HAI0iB BUCOKOI SIKOCTi.

Kntouoei cnoea: sikicTh, aJIKOTO/IbHI HAIOI, CIIMPT, BUPOOGHMYI CIIMPTOBI APIsKOKI, IeTKi I0-
MiILIKY CIIUPTY.
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NCCJIIEJOBAHUME KAYECTBA CITUPTA, IIOJIVYEHHOTO ITYTEM
CBPAJKUBAHHS BBICOKOKOHIEHTPUPOBAHHOI'O 3EPHOBOTO
CYCJIA PA3JINYHBIMU PACAMMU JIPOXKKEM

AKTyanbHOCTB. Tpe60BaHMS K KAUECTBY STUIOBOTO CIIMPTA AJIS JATbHEIIero mpyuMeHeHNsT
B IIPOM3BOJCTBE aJKOTOJIbHBIX HAIMUMTKOB IMOCTOSIHHO ITOBBINIAIOTCS. JTO CBSI3AHO C PacTyIleit
KOHKYPEHTHO 60pb60ii MPOM3BOAUTENEl aTKOTOTHHBIX HATUTKOB (COBEPIIEHCTBYIOTCS accop-
TUMEHT ¥ KauecTBO MPOAYKIMM) U C MPOCMOTPOM CTAaHAAPTOB HA BBIITYCKAEMYIO TTPOAYKIIMIO.
HoBble HampaB/ieHNs] pa3BUTHsI TEXHOJIOTUY CIIMPTa TPEGYIOT MOBBIMIEHNUST KOHII@HTpaInit Cy-
XMX BEIECTB CyC/Ia; MPOBeIeHNs OPOSKeHMST TPV TTOBBINIEHHBIX TEMIIEPATYPax M KOHIIEHTPALIMiA
criupra B 6paxkke; obecrieueHe yMeHbIIeHVsT ce6eCTOMMOCTY CITMPTA 3@ CUET SKOHOMMUM ChIPbSI
Y 9HEPropecypcoB. B TakMx yCIOBUSIX HEOGXOOMMBI BHICOKOIIPOM3BOAMUTENbHbIE PAChI JPOXK-
SKeJi C TTOBBIIIEHHO 0CMO(UIBHOCTHIO, TEPMOTOIEPAHTHOCTBIO U OGPOAMIBHOIM aKTUMBHOCTBIO.
ViccemoBaHys, CBSI3aHHBIE C ITOMCKOM HOBBIX IITAMMOB — MPOAYIIEHTOB STUIOBOTO CIIMPTA, U
pa3paboTKa TEXHOJOTMM BbICOKOKOHIIEHTPMPOBAHHBIX OPaskeK 13 3€PHOBOTO ChIPbSI SIBJISIIOTCST
aKTyaJbHBIMU BOIIPOCAMM [JIsI CIIMPTOBO OTPaC/IN.

Llens 1 MeTozbI. McciemoBaHme BAUSIHUS Pac CIIMPTOBBIX POSKKE HA CMHTE3 MeTaboIUTOB
MpyU cOpaskMBaHMM BbICOKOKOHIIEHTPUPOBAHHOTO CYCjia 43 3epHOBOTO ChIphs. [IJis MccieqoBa-
HUIA TTPUMEHSITM METOIVKN, OOLIETTPUHSIThIE IJIs1 CIIMPTOBOI U TMKEPO-BOJOYHO OTPaC/IN.
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PesynpraTel. ccieqoBaHo BIMSHYME pac COUPTOBBIX IPOXKKE Ha KaueCTBEHHbIe [ToKa3aTe-
JIY criupTa. YCTaHOBJIEHO, UTO CeJeKI[MOHMPOBaHHAs paca gpoxskeit S. cerevisiae [10-16 B 1mpo-
1ecce KM3HeAesI TeIbHOCTM CMHTEe3MPYyeT ropas3io MeHblile TO60YHbIX MEeTaboMIMTOB TI0 CpaBHE-
HUIO ¢ Ipyrumuy uccnenyeMbimy pacamu 10-11, K-81 u XII. IIpumeHeHMe celleKIMOHUPOBAaHHOM
pacsl S. cerevisiae 10-16 naeT BO3MOKHOCTb COPaskMBATh BBICOKOKOHIEHTPUPOBAHHOE CYCIIO U3
3€pPHOBOTO ChIPbS. IKCIIEPUMEHTAIBHO J0Ka3aHO, UTO IPpU KOHLeHTpauuu cycina CB 28 % cenex-
LIMOHMPOBAHHBI 0CMOMUIIBbHBIN IITAMM IPOsKKeii S. cerevisiae [10-16 obecrieuynBaeT periaMmeH-
TUPOBAHHBIE MTOKA3aTeNM YIVIEBOLOPOAHOTO COCTABA 3PebIX OPaKeK M CUHTE3UPYeT CIUPT J0
14,40 % 06. [1151 IOBBINIEHNS] KAUECTBEHHBIX CEHCOPHBIX XapaKTEPUCTUK 3TaHOJIA MCCIeq0BaHa
BO3MOKHOCTh MeTab0IMYEeCKUM ITyTeM KOPPEKTMPOBATH CUHTE3 JIETyUMX IMpuMeceil CrmpTa,
TIPUMEHSIS Pa3aMyHbIe Pachl CIIMPTOBBIX IPOXIKEIA.

BoiBoibI 1 06CykIeHMe. HayuHasi HOBM3HA PabOThI 3aK/ITI0YAETCSI B ITOJO60PE Pachl JpOoXxKeii
IIST COpaskMBaHMsI BHICOKOKOHIIEHTPUPOBAHHOTO 3€PHOBOTO CyC/Ia C YMEHbUIEHHBIM COfiepyKa-
HMEM COTYTCTBYIOLIMX MpuMeceil crimpra. VicciemoBaHo BAMSIHME pachl APOsKoKeit Ha 06pa3o-
BaHMe MeTabonmMTOB crupTa. [IpakTiyeckoe 3HAUeHVE TIOTYUeHHbBIX Pe3yabTaTOB 3aK/I0UaeTCsl
B ITPOMBIIIIJIEHHOM BHEAPEHNM CeeKIMOHMPOBAHHOM PAChI CIIMPTOBBIX APOSKSKEN st cOpasku-
BaHMsI BbICOKOKOHIIEHTPMPOBAHHOTO CyCja M3 3€PHOBOTO ChIpbsl. [lepcrieKTMBbI JaabHeNmmux
HAy4YHBIX Pa3pabOTOK 3aKTIOUAIOTCS B BO3MOXKHOCTM MOJEIMPOBAHNMS KaueCTBEHHBIX ITOKa3aTe-
JIeit CIMPTa Kak ChIPbSI 711 BHICOKOKAYeCTBEHHBIX aJIKOTOJMbHBIX HAMMUTKOB. [Ipy cOpaskMBaHUM
Cycj1a U3 3epHOBOTO ChIPbS KAUECTBEHHBII Y KOMMYECTBEHHBII COCTaB JIETYYMX [IPUMeCet Criup-
Ta B 3HAUUTEJIbHOI CTelleH! 3aBJ)CUT OT PAChI CIIMPTOBBIX O POXKKeli. Pe3ynbTaTel 1CCIeL0BaHN
6MOCHHTE3a JIeTYYMX MPUMeceii CIIMpPTa MO3BOJSIOT KOPPEKTUPOBATh KaUecTBeHHbIe MToKa3aTe-
JIM CIIMPTA JJ1s1 IPOM3BOJCTBA IKOTOIbHBIX HAIIMTKOB BBICOKOT'O KauecTBa.

Kntouegnle cnoea: xauecTBO, aJIKOrOJIbHbIE HAITUTKM, CIIMPT, TPOU3BOJCTBEHHBIE CIIIPTOBbIE
OPOXOKN, JIeTyuye IpyMecH CrmpTa.
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