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SELECTION OF ACTIVE YEAST STRAINS
FOR FERMENTED BEVERAGES FROM PLANT MATERIALS

Abstract. Fresh juices obtained under sterile conditions, including pomegranate juice, cherries, cherries, red
grapes, watermelon juice, beetroot juice, sugar cargo, as well as flushes from the surface of juice-containing berries
growing in the Turkestan region were used as sources of yeast cultures. Of 180 isolated yeast species, the majority
are Saccharomyces - 159, 71 pure cultures are the most typical for the region and suitable for fermentation.
A subsequent study of the morphological characteristics of cells, physiological and biochemical properties,
clarification of antagonistic activity, and resistance to antibiotics made it possible for further selection of strains. The
most highly active and appropriate by technological parameters were selected: Saccharomyces cerevisiae Al-06
(from grapes), Saccharomyces cerevisiae Gl -8 (from sugar sorghum juice) and Saccharomyces cerevisiae-Az-12
(from pomegranate juice). Thus, the analyzes showed the possibility of using plant materials not only as freshly
squeezed juice of pomegranate, cherry, grape, watermelon juice, sugar cargo, but also as sources of active yeast.

Key words: yeast, Saccharomyces cerevisiae, pomegranate, fruit, berries, fermented juice.

Introduction. An analysis of the health status of the population in Kazakhstan shows that many
residents of the country have certain health problems that depend on many factors, including their living
conditions. At the same time, one of the serious factors is the environmental impact on public health. High
levels of environmental pollution create stressful conditions for the human body. Fruits and vegetables are
rich in vitamins, minerals, fiber, etc. They are not only beneficial for the body, but also able to remove
toxins and various types of pollutants from the body [1-2]. The Turkestan region is the southernmost part
of the country, with a long summer period and is rich in a number of medicinal, fodder, fruit and
vegetable, ornamental plants characteristic of the Tien Shan floristic region. The climatic conditions of the
Turkestan region allow growing a number of different fruits and vegetables [3]. Fruits containing various
organic acids, sugar and other food sources of yeast and predominantly populated by yeast

The yeast strains associated with fruit surfaces are capable of converting large amounts of sugars into
alcohol, and they can also tolerate a high concentration of alcohol. Although yeasts of different genera
Kloeckera, Hansensiaspora, Candida, Pichia are involved in the process of transformation of sugars into
acids and alcohols, in most cases, Saccharomyces species dominate the final stage of fermentation than
any other types of yeast [4-8]. When cultivating yeast, like most living organisms, maintaining a certain
temperature is of great importance. At the same time, the overwhelming majority of yeast species belong
to the group of mesophilic microorganisms with temperature limits of growth ranging from 2—5 to 30-37°
C and optimum at 2628 °C. True yeast thermophiles are not known among the yeast, for growth of which
temperatures are higher 50° — 60° C [5, 7].

Aim of the study: development of a fermented beverage based on selected yeasts.

Materials and methods. For extract the yeast cells we used the most acceptable methods, including
washing with sterile water and scraping with a sterile scalpel. The sources of yeast cultures used washes
from the surface of juice-bearing berries growing in the Turkestan region, as well as fresh juices obtained
under sterile conditions, including pomegranate juice, cherry, red grapes, watermelon juice, table beet
juice, sargo juice. The presence of yeast in them can be set directly under the microscope or after
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concentrating on centrifuges at a frequency of 2000 rpm for 15-20 minutes. Samples of liquids were taken
in sterile vessels [6, 13].

Wort agar was used as nutrient media; Sabur agar (glucose-peptone media), mycelium formation was
investigated on corn-glucose agar medium. These media are used to fully account for and isolate most
types of yeast. The most widely used full-fledged medium for growing yeast is also malt wort. It consists
of glucose, fructose, sucrose, maltose, maltotriose and maltotetraose, as well as a small amount of
pentoses - arabinose, xylose and ribose. Nitrogen components make up 6-7% dry matter (DM), among
them ammonium nitrogen is 2.18-2.44 mg per 100 ml. In the wort there are amino acids, all the main B
vitamins and minerals, the content of which depends on the water used. The wort is obtained from
breweries. It is diluted with tap water to a concentration of 6-8% of DM.Wort agar can be made from dry
malt extract. 20 g of the powder is dissolved in 400 ml of hot distilled water containing 12 g of agar, and
sterilized at 121 °C for 15 minutes. After sowing, the plates are incubated 24 hours in the usual position so
that the agar adsorbs the liquid, and then the Petri dishes are inverted to avoid dropping condensate from
the lid to the surface [14-19].

Incubating yeast on dense media from the suspension being studied is made with a pipette, with
0.5 ml or one drop of the measured volume in each dish. A drop of the test suspension containing yeast
cells is applied to the surface of the agarized solidified medium in a Petri dish. After that, a sterile glass
spatula evenly distribute the drop to the surface. With the same spatula, you can still sow 2-3 dishes in
case the first one is very dense growth of colonies [6, 9, 12].

The process of isolating a pure culture ends with the transfer from a separate, grown in isolation
colony into a test tube. The isolated cultures were examined for cell homogeneity under a microscope, as
well as the uniformity of the colonies on the plate during subsequent incubation [10-13].

Thus, the requirements that must be fulfilled in the research on determining the type of yeast are as
follows: before determining each culture should be carefully checked for purity by microscopy and
incubated on solid nutrient media; from each source culture, they prepare a so-called control culture by
transferring it into a test tube with wort agar and retain its entire work period by definition. When
describing morphological traits, standard media and cultivation methods are used, since these traits can
vary significantly depending on the medium composition and growing conditions [12, 13].

Research results. Microorganisms isolated from various plant substrates were mostly separate
budding cells, and yeasts were also found, forming pseudomycelium and individual species with a true
well-formed mycelium. Among the studied representatives of the yeast were typical representatives of
Oosporidium, also met Rhodoturola, capable of forming primitive pseudomycelium, colonies have a
pronounced rather bright red or orange color; individual grown colonies in many respects belonged to
Candida cells.

The results of the selection of pure cultures of Saccharomyces yeast are presented in table 1.

Of the 180 different types of isolated yeast, most belong to Saccharomyces 159 and only 21 cultures
to Dipodascaceae, 71 pure cultures were isolated.

Table 1 — The results of the selection of pure cultures of yeast saccharomycetes

Research raw The number of analyzed colonies on the dishes Isolated pure
materials Total Estimated Giving spores cultures
Saccharomyces Yeast
Pomegranate 31 24 16 16
Cherry 18 15 15 9
Grape 65 33 24 24
Watermelon 11 8 8 5
Beet 12 8 7 6
Sugar Cargo 43 32 21 11

Since the main goal of these studies is the development of a fermented drink, yeast capable of
transforming sugars into biologically active substances useful for the body was selected from all yeast.
Among the selected cultures, preference was given to representatives of the culture Saccharomycets, the
family of Saccharomycetaceae. The sizes of the studied single cultures varied in width on average from
4.5 uym to 9 um and in length up to 10 um. Form predominantly rounded, oval, elongated.
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The most promising were Saccharomyces cerevisiae strains isolated from grapes, sugar sargo juice
and pomegranate juice, which were obtained by multiple inoculation of individual yeast colonies on solid
nutrient media. A further study of the morphological features of the cells, physiological and biochemical
properties, clarification of the antagonistic activity, resistance to antibiotics made it possible for further
selection. As a result, the strains identified as the following strains of the yeast Saccharomyces cerevisiae
Al-06 (from grapes), Saccharomyces cerevisiae Gl-8 (from sugar sargo juice) and Saccharomyces
cerevisiae Az-12 (from pomegranate juice), belong to the Saccharomycecececeae family species
Saccharomyces.

Biological species of the genus Saccharomyces are a good model for studying the fundamental
biological processes: speciation and adaptability of organisms to the environment. Currently, the genus
Saccharomyces is clearly defined and includes, in addition to S. cerevisiae, the species S. arboricolus,
S. bayanus, S. cariocanus, S. kudriavzevii, S. mikatae and S. Paradoxus [5]. The cultural gene pool of
Saccharomycetes yeast is represented by S. cerevisiae and S. bayanus species. Different strains of yeast
used in the production of various drinks allow you to get drinks unique in taste and aroma [14-18].

Yeast culture Saccharomyces cerevisiae Al-06 (from grapes) grows in 1.5% milk at a temperature of
30 ° C, fermentation of milk does not occur, gas (CO,) is formed during the fermentation of juices. When
they growth in a solid medium, form beige colonies in a round shape 1.5-2.0 mm in diameter. The culture
has a characteristic smell of yeast. The strain does not form pigments diffusing into the medium (figure 1).

Figure 1 — Culture of the yeast Saccharomyces cerevisiae Al-06 (from grapes)

The average cell size is 6.5 x 7.2 um. The shape of the cells is oval and rounded. Reproduces by
budding.

On aqueous agar containing sodium acetate cells form asci with spherical spores with smooth shells,
1 to 4 in cell. Colonies are large, smooth, and convex, with smooth edges on the malt wort agar.

Physiological and biochemical properties. Many simple compounds, such as glucose, fructose,
galactose, sucrose, glycerin, can be used as a carbon source. As a result of the fermentation of sugars, CO,
and ethanol are formed.

Features of growth: Temperature optimum is 26 + 1 °C. Cells grow in the range of 4 °C to 40 °C. The
optimum pH of the medium is 4.5-5.5. Keeps viability in the pH range from 2.0 to 10. It grows when the
content of bile in the medium is up to 2.5%.

The cultural and morphological properties of Saccharomyces cerevisiae G1-8 yeast strain (from sugar
sargo juice) are the following: On the surface of a solid agar medium, round convex, light cream-colored
opaque colonies with a smooth edge, 3-3.5 mm in size, smooth surface, glitters, the consistency is soft,
buttery (figure 2).
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Figure 2 — Yeast culture of Saccharomyces cerevisiae G1-8 (from sugar sargo juice)
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The average cell size is 5.0 x 8.7 um. The shape of the cells is oval and rounded. Reproduces by
budding. On agar medium containing sodium acetate, the cells form aski with spores of spherical shape
with smooth shells, 1-4 askies in cell.

Physiological and biochemical properties. Ferments: glucose, sucrose, maltose, galactose,
1/3 raffinose. Does not ferment: lactose and simple dextrins.

Features of growth: Temperature optimum is 26 + 1 °C. Cells grow in the range of 4 to 40 °C. The
optimum pH of the medium is 3.5-5.5. Keeps viability in the pH range from 2.0 to 10. It grows when the
content of bile in the medium is up to 2.5%.

Cultural and morphological properties of Saccharomyces cerevisiae Az-12 (from pomegranate juice):
on the malt wort-agar colonies are small, smooth, convex, with plain edges (figure 3). The average cell
size is 5.0 x 6.4 microns. The shape of the cells is mostly rounded. Reproduces by budding. The yeast
does not form a yeast spore.

Figure 3 — Culture of Saccharomyces cerevisiae Az-12 yeast (from pomegranate juice)

Physiological and biochemical properties. Ferments: glucose, fructose, sucrose, maltose, maltotriose,
does not use galactose, consumes pentose in a small amount - arabinose, xylose and ribose, can use many
simple glycerol compounds as a carbon source, as a result of fermentation of sugars it forms CO, and ethyl
alcohol.

Features of growth: The temperature optimum is 37 = 1 ° C. Cells grow in the range of 5 to 45 °C.
The optimum pH of the medium is 3.5-5.5. Keeps viability in the pH range from 1.2 to 10. It grows when
the content of bile in the medium is up to 3.0%.

In relation to oxygen, all of the studied strains are optional.

Antibiotic resistance: Saccharomyces cerevisiae Al-06 strains are resistant to gentamicin, cefazolin,
amoxiclav, tetracycline, norfloxacin, vancomycin, erythromycin, ciprofloxacin, cefuroxime, amphotericin.
Show moderate antagonistic properties in relation to E. coli.

The strain Saccharomyces cerevisiae GIl-8 is resistant to gentamicin, oxacillin, amoxiclav,
tetracycline, norfloxacin, vancomycin, erythromycin, ciprofloxacin, metronidazole, ketonazole,
amphotericin. It shows pronounced antagonistic properties in relation to E. coli u Staphylococcus aureus.

Saccharomyces cerevisiae Az-12 is resistant to gentamicin, oxacillin, cefazolin, amoxiclav,
tetracycline, norfloxacin, vancomycin, erythromycin, cefotaxime, ciprofloxacin, cefuroxime,
metronidazole, ketonazole, amphotericin. They exhibit pronounced antagonistic properties against
Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus.

The most acceptable cultures were selected in accordance with their relatively fast ability to ferment
fruit juices, where the leading factor was high organoleptic characteristics, natural fruit smell, without the
appearance of turbidity or large sediment and a pleasant slightly sour taste (Tabnuna 2).

Tasting evaluation of the finished product was carried out on a ten-point scale, where the leading
indicators were: color, transparency, smell (aroma), taste, each of the above indicators was given the
maximum and minimum rating, which was summarized and determined as the final one. The tasting was
attended by students, teachers and technologists of food enterprises.

In the southern region of Kazakhstan, a large number of fruits, berries and vegetables are grown, but
due to the lack of effective technologies for processing vegetable raw materials and recipes for obtaining
fermented beverages, it is impossible to expand the range of fermented fruit drinks intended for the
prevention of various common diseases.

— 50 ——
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The development of fermented beverages based on the juice of fruit and berry raw materials will
allow to replenish the range of products for therapeutic and preventive purposes by enriching the final
product with a number of functional ingredients, and as a result will give an overall improvement in the
health of the population [19-20].

Table 2 — Chemical indicators and tasting evaluation of mixed fruit juices, fermented by experienced yeast

Fruit Juice Kind of Yeast Volume Mass Mass Mass Tasting
fraction concentration concentration concentration evaluation
of ethyl of sugars, of titratable acids, | of volatile acids,

alcohol,% g/dm’ g/dm’ g/dm’
Watermelon Saccharomyces 1,5 42 5,01 0,45 6
juice cerevisiae Al-06
Saccharomyces 23 3,1 5,64 0,51 7
cerevisiae GI-8
Saccharomyces 1,6 39 5,21 0,54 8
cerevisiae Az- 12
Pomegranate Saccharomyces 2,6 5,8 6,93 0,72 8
juice cerevisiae Al-06
Saccharomyces 3,7 4.1 7,82 0,75 8
cerevisiae Gl-8
Saccharomyces 2,8 53 6,15 0,78 9
cerevisiae—Az- 12
Mixed juice Saccharomyces 23 49 5,92 0,55 8
(watermelon- cerevisiae Al-06
pomegranate) Saccharomyces 3,1 2,7 8,43 0,59 9
cerevisiae Gl-8
Saccharomyces 1,8 4.5 5,15 0,64 10
cerevisiae—Az- 12

Thus, performed analyzes show the possibility of using plant materials not only as freshly squeezed
juice of pomegranate, cherry, grapes, watermelon juice, sugar sargo juice, but also as sources of active
yeast. Of the yeast isolated from plant substrates, the most acceptable from a technological point of view,
as well as those with pronounced antagonistic abilities in relation pathogens are Saccharomyces cerevisiae
Az- 12 u Saccharomyces cerevisiae GI-8

Acknowledgements: The financial support was implemented by the Project Agreement Nel64-24
“Scientific-practical bases of microencapsulation of bioactive substances and principally new stimulators
of plant development with the purpose of agricultural production intensification” of the Ministry of
Education and Sciences of the Republic of Kazakhstan.

Conclusion. As a result of the selecting work, Saccharomyces cerevisiae strains isolated from grapes,
sugar sargo juice and pomegranate juice were chosen and obtained by multiple passages of individual
yeast colonies on solid nutrient media and identified as Saccharomyces cerevisiae Al-06, Saccharomyces
cerevisiae Gl -8 u Saccharomyces cerevisiae Az- 12.

The most promising were Saccharomyces cerevisiae Gul-8 and Saccharomyces cerevisiae Az-12 with
the ability to ferment fruit juices relatively quickly, and the leading factor was high product quality:
organoleptic characteristics, natural fruit odor, no turbidity, and a pleasant slightly sweet, slightly sour
taste.

A.A. Canapéexora’, A.C. Jlatud', 3.P. AxmenoBa’

'FOsxH0-Kazaxcranckuii rocyrapetBeHHblii YauBepeuTeT nM.M.Ays308a, [lIsivkenT, Kazaxcran;
*WHcTuTyT MEKpOGHONOrHH AKaneMun Hayk Pecrry6nnkn V3bekucran, TamkeHT, Y36ekucran

CEJIEKIIUSI AKTUBHBIX IITAMMOB JTPOXKEN
JJIsSI ®PEPMEHTATHPOBAHHBIX HAITUTKOB U3 PACTUTEJIBHOI'O ChIPbS

AHHOTALIMSI. AHanu3 cocTosTHUS 310pOBb HACCIICHUSA B Kazaxcrane IIOKAa3bIBACT, YTO HpO6J’I€MLI CO 3J0pOBbEM
B TOH WUIM MHOK MEpE€ MMCHOT MHOT'UEC KUTCIIN CTPAHbl, KOTOPBIC 3aBUCAT OT MHOI'UX (I)aKTOpOB, BKJIO4Yas U yCJIOBUA
HX IOPOXKUBAHUS. CDpyKTLI H OBOIIH, 06.]'[3,&3.5[ BBICOKUM COACPIKAHUEM BUTAMUHOB, MUHCPAJIOB, KJICTYATKA U T.A., HC
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TOJIBKO OJArONPHUATHO BO3AEHCTBYIOT HA OPTaHHU3M B IIE€IIOM, HO M CIIOCOOHBI BHIBOJUTH TOKCHHBI M PA3INIHBIC BHIbI
MOJUTIOTAHTOB W3 opraHm3Ma. MDpyKTel, comepikallye pa3lndHble OpPraHMYECKHEe KHCJIOTBHL, caxap H Apyrue
WCTOYHHKH MUTAHUS IPOOKEH, NPEMMYIIIECTBEHHO HACEIICHBI JPOXOKaAMH.

B kauecTBE HCTOYHUKOB IPOOKEBBIX KYJIBTYP MCIOJIB30BATIM CBEXHE COKH, MOIYYEHHBIE B CTEPHIIBHBIX
YCIIOBUSIX, B TOM YHCJIE COK IPaHaTa, BUIIHH, YEPEIIHH, KPACHOTO BUHOTPaia, apOy3HBII COK, COK CTOJIOBOI CBEKIIBI,
COK CaxapHOTO Capro, a TAK)Ke CMBIBBI C IOBEPXHOCTH COKOCOJEPIKAIINX ATOJ, IPOU3PACTAONX B TypKecTaHCKON
obnactu. Tak Kak OCHOBHOW wLeNbl0 JaHHOW paboThl OBbUIO pa3paboTka (EPMEHTHPOBAHHOIO HAIMTKA, W3
BBIJICJICHHBIX KYJIBTYP MUKPOOPIaHU3MOB CEJIEKTUBHO OTOMPAIM JPO}IKH, CIOCOOHBIE TpaHC(OPMHUPOBATh caxapa B
OMOJIOrMYECKN aKTUBHBIE BEILIECTBA, [TOJIE3HBIE JIJIsl OPraHU3Ma.

Cpenu BBLACIEHHBIX KYyJBTYp NPEIIIOYTEHHE OTAABAJIM IPEICTABUTESIM KYJIBTYPHI Kiacca CaxapoMHIETOB
cemeiictBa Saccharomycetaceae. Pa3Mepbl HCCllelyeMbIX OJAMHOYHBIX KYJIBTYP BapbHPOBAIIH 110 IIUPUHE B CPETHEM
oT 4,5 MxM 710 9 MkM U 1o jyuHe 10 10 MxM. POpMBI NIPEUMYILIECTBEHHO OKPYIJblE, OBAJIBHBIE, YAJIUHEHHBIE. 113
180 BBIOEIEHHBIX BHIOB APOXOKEH OONBIIMHCTBO OTHOCHTCS K Saccharomyces — 159, kak HanOoJee TUITMIHBIC IS
JTAHHOTO PErHMOHa W IpueMieMble Ui (epMeHTauuu BblAeneHa 71 uucras KynbTypa. [lociemyromee u3ydeHHe
MOP(OJIOTHUECKUX 0COOEHHOCTEH KIETOK, (PH3MOIIOTHIECKUX U OMOXUMHYECKIX CBOWCTB, MPOSICHEHUSI aHTarOHHC-
THUYECKON aKTUBHOCTH, yCTOWYMBOCTH K aHTHOMOTHKAM JaJIM BO3MOXHOCTb JUIS JaJbHEHIIEH CENEeKIUH IITaMMOB.
Hanbonee BBICOKOAKTUBHBIE M COOTBETCTBYIOIIME 110 TEXHOJOTMYECKMM IapaMeTpaM ObUIM  OTOOpaHbI:
Saccharomyces cerevisiae Al-06 (u3 BuHOTpana), Saccharomyces cerevisiae Gl-8 (43 coka caxapHOro capro) u
Saccharomyces cerevisiae—Az-12 (13 TpaHATOBOTO COKa).

Takum 00pa3om, NMpOBElEHHbIE aHANW3bI MOKA3ald BO3MOXKHOCTH HCIIOJIb30BaHHS PACTHTEIBLHOTO CHIPbS HE
TOJIbKO B Ka4eCTBE CBEXKE BBDKATHIX COKOB I'paHaTa, BUIIHHM, BUHOTPaa, apOy3HOTO COKa, COKa CaxapHOIro capro, HO
U B KA4E€CTBE UCTOYHUKOB aKTHBHBIX JIPOJOKEH.

[onmy4enne GpepMEHTHPOBAHHBIX HAIUTKOB Ha OCHOBE COKOB IUIOJIOBO-SITOJTHOTO CHIPBS ITO3BOJISIET ITOIOJIHUTh
ACCOPTHMEHT TNPOAYKTOB JIe4eOHO-NPOPHUIAKTUIECKOTO HA3HAYCHUS 3a CUET O0OTaIleHHs KOHEYHOTO MpOIyKTa
psinoM GYHKIMOHAIBHBIX HHIPEINCHTOB, M KaK CIECICTBUE JaeT 00IIee ylIydIeHNne 310POBbs Y HACEICHHS.

Ki1roueBble c10Ba: 1poxxku, Saccharomyces cerevisiae, TpaHat, ppyKTbl, ATOAbI, (PepMEHTHPOBAHHBIN COK.

A.A. CanapbexoBa', A.C. Jlatug', 3.P. Axmenosa’

! M.Oye3o0B arbiHnarsl OHTycTiK Kasakcran memnekertik ynuBepcurerti, [lsiMkent, Kasakcran;
? O36ekcTan PecriyGmukacs! FeutbiM AKaneMUsCHIHBIE MEKPOOHOIOrHs HHCTHTYTHI, TamkeHT, ©36eKkcTan

OCIMJIK IUKI3BATBIHAH ®EPMEHTTEJITEH CYCBIHFA APHAJIFAH
AIIBITKBIHBIH BEJICEHAI INTAMM CEJIEKHUACHI

Annoramusi. KazakcraHaarsl XalbIKTHIH ACHCAYIIBIK JKaFIaiblH Tajnay ASHCAyJbIK Macenenepi Kanaai na Gip
JIopeKesie eNiH KeNTereH TYPFBIHIapbIHIa Ke3eCceTiHIH KepceTei opi Oy oylapAbIH eMip Cypy KarJalblH Koca
anraHaa, KentereH Qakropiapra OaiaHblcThl. JKemicTep MEH KOKOHICTEp BHUTaMUHIEPAIH, MUHEpalapiblH,
KJIeTYaTKaJIApbIH XKOFapbl KYpaMblHa Me 00Jia OTBIPHIIL, KAaJIbl aF3aFa JKaFbIMAbBI 9Cep eTill KaHa KoWMail, COHBIMEH
KaTap YBIT [1€H TYpJIi IOJUTFOTAaHTTap/Abl aF3ajiaH IublFapyra Kadinerti. KypaMbinaa Typ:ii opraHuKaibIK KbIIIKbULAAD,
KAHT JKOHE allIbITKBl KOPEKTEHIIPYAiH 6acKa Aa Ke31 Ke3[eceTiH KeMicTep Heri3iHeH albITKbUIApPMEH OpHAIAaCKaH.

AIIBITKBI TAKBUIIAPBIHBIH K031 PETIHIE CTEPIIIbII XKaFaii a abIHFaH KaHa IIBIPBIH, COHBIH 1IIHIE aHap IIue,
TOTTI IOHME, KBI3BUI XKY3iM, KapObl3, acxaHa KbI3BUIIACHL, KAHT COPrOCHIHBIH LIBIPBIHBEL, COHIal-ak TypkicTaH
0OJIBICHIHIA ©CETiH KYpaMbIHIA IIBIPBIHEI Oap KuaekTep OeTiHeH malbHasUIap maiinaransuiabl. OCkl JKYMBICTHIH
HETi3ri MakcaThl ()epPMEHTTENTeH CYCBIHABI O3ipIeHTIHIIKTeH, MHUKPOOPTaHU3MACPAIH OOJIHTeH NaKbUITaphIHAH
KaHTThI OMOJIOTHSUTBIK O€JICeH Il 3aTTapFa ar3ara naiiiajibl TypJIeHAipyre KaOUIeTTi albITKbI ipiKTEIIT abIH/IbL.

Besinren nmakpuiap apachlHIa CaxapoOMHMLET KIACHIHBIH OKuIAepiHe, Saccharomycetaceae TyKbIMJIachblHA
apTHIKIWIBUIBIK Oepingi. 3epTTeneriH Oip makpu1 Menmiepi eHi OoibiHIIa oprama 4,5 MKM-IeH 9 MKM-Te JeiiH KoHe
Y3bIH/BIFB OoibIHIIa 10 MKM-re JeliH e3repinm oTbIpajnbl. HbIcaHbl HETi3iHEH NOHIreNeK, COMaK, Y3apThUIFaH.
180 OesiHreH ambITKBl TYpiHiH Kemmimiri Saccharomyces-159-ra »karazmpl, OCbl aliMaK YIIiH €H THUITIK JXKOHE
(dhepmenTanums yiriH Komainel 71 Tasa gakeut Oeminai. Kinerkamapasie MOp(hOIOTHSIIBIK, €PEKIIETIKTEPIiH, HU3HO0II0-
THSUIBIK, YKOHE OMOXUMMSUIBIK KACHETTEPiH, aHTArOHHMCTIK OEICEHIUIIKTI, aHTHOMOTHKTEPre TOIIMAUIIKTI KeHiHHEH
3epITey WITaMMIApAbl OJaH opi CeleKuusuiayFa MYMKiHAIK Oepai. EH jkorapbl OeiceHIi koHE TEXHOJIOTHSIIBIK
mapameTpiep OOWBIHINA coifkec keneTiH: Saccharomyces cerevisiae Al-06 (;xy3imHeH), Saccharomyces cerevisiae
Gl-8 (xaHT capro mBIPEIHEIHAH) kKoHE Saccharomyces cerevisiae—az - 12 (aHap MIBIPEIHBIHAH) iPIKTEI aJTBIHABL.
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OcpUraiiliia KYPri3UIreH Tajjayiap ©CIMIOiK IIHWKIi3aThIH aHap, IIHe, JKY3iM, KapObI3, KaHT COPTOCHIHBIH
IIBIPBIHBI PETIHJIC FAaHA €MEC, COHBIMEH KaTap OCJICEH Ii alllbITKbI K631 PEeTiHAe Maianany MYMKIH/IITiH KOPCETTI.

Kemic-kuiek IMIMKIi3aThIHBIH LIBIPBIHBL HETi3iHAE (EPMEHTTENIeH CYChH ajly eMaey-NpoQuIakTHKaIbIK
MaKcaTTaFrbl OHIMIEp aCCOPTUMEHTIH OipKaTap (GYHKIIMOHAIABIK HHTPEIUCHTTEPIIH COHFBI OHIMIH OalibITy ecebiHneH
TOJIBIKTBIPYFa KOHE OCHIHBIH CaJllapblHAaH XabIKTBIH AE€HCAYJIBIFBIH JKaJIIIbl )KaKCapTyFa MYMKIHIIK Oepexi.

Tyiiin ce3mep: anibITKel, Saccharomyces cerevisiae, aHap, )XeMIC, KHUIEK, PSPMEHTUPICHICH IIBIPHIH.
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