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SELECTION OF ACTIVE YEAST STRAINS
FOR FERMENTED BEVERAGES FROM PLANT MATERIALS

Abstract. Various fruits and vegetables were used as sources of yeast cultures, which were grown in the Tur-
kestan region, for the fermentation of beverages based on juice. For selection of the yeast cells we used the most
acceptable methods such as 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 cherry, red grapes, watermelon
juice, table beet juice, sugar sargo juice. From the 180 isolated yeast species, the majorities are Saccharomyces -
159, and 71 pure cultures were isolated. Subsequent study of the morphological features of cells, physiological and
biochemical properties, research of antagonistic activity, resistance to antibiotics allowed for further selection of
strains. The most active and corresponding by technological parameters were selected: Saccharomyces cerevisiae
Al-06 (from grapes), Saccharomyces cerevisiae G1-8 (from sargo juice) and Saccharomyces cerevisiae -Az-12 (from
pomegranate juice). Thus, performed analyzes showed 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.

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

Introduction. Analysis of the health status of the population in Kazakhstan shows that many
residents of the country have health problems to some extent, which depend on many factors, including
their living conditions. At the same time, one of the major factors is the negative impact of the
environment on the health of the population. High level of pollution of the environment is a stressful
environment for the human body [1]. In this connection, there is an urgent need for the creation of
products capable of restoring and strengthening the body. Fruits and vegetables play an important role in
nutrition, and the products of their processing, including fermented beverages, occupy an exceptional
place.

Under the action of yeast, a number of irreversible metabolic processes occur, leading to significant
changes in both biochemical composition and organoleptic characteristics. Skillfully selected yeast strains
lead to the transformation of sugars, to their reduction and with the simultaneous enrichment of juices
with yeast metabolites, including vitamins, organic acids, alcohols, etc. giving a peculiar, unique taste and
aroma to the finished product [1-4].

Since yeasts are natural inhabitants of nature, they can be isolated from water, soil, and plant sub-
strates. Fruits containing various organic acids, sugars and other sources of nutrition for yeast are
predominantly populated with yeast. Yeast strains associated with fruit surfaces are capable of converting
a wide range 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 transformation
of sugars into acids and alcohols, but in most cases Saccharomyces species dominate the final fermen-
tation stage than any other yeast [2, 5-8].
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There are indications in different areas of research and in every industry regarding the details of
proper sampling for microbiological analysis. Depending on the research, choose one or another method
of sampling, which allows either to only detect or detect and quantify the yeast organisms in the analyzed
substrate [9-11].

Materials and methods. Turkestan region, located in the southern part of the country, since time
immemorial is considered a region with a rich variety of flora and fauna [12]. To 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 cherry, red grapes, watermelon juice, table beet juice, sugar sargo juice [5, 13]. The presence
of yeast in them can be set directly under the microscope or after concentrating on centrifuges at a
frequency of 2000 rpm for 15-20 minutes. Samples of liquids were taken in sterile vessels.

The general principle of sowing is that the sample is transformed into a state where it can be serially
diluted to make it seeding directly onto Petri dishes [14].

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 pen-
toses - 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 vita-
mins and minerals, the content of which depends on the water used. The wort is obtained from breweries
not hopped, after filtration. It is diluted with tap water to a concentration of 6-8% of DM [15-19].

Wort agar can be made from dry malt extract. 20 g of the powder is dissolved in 400 ml of hot distil-
led 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.

Sowing 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. Always take at least three dishes for each dilution in
order to obtain the average number of colonies on one dish. Crops are produced either from suspension
with a pipette or loop according to the “draining stroke” principle. A drop of the test suspension contai-
ning 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 [3, 9].

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 meso-
philic microorganisms with temperature limits of growth ranging from 2-5 to 30-37 °C and optimum at
26-28 °C. True yeast thermophiles are not known among the yeast, for growth of which temperatures are
higher 50-60 °C [5, 7].

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 sieving [10].

Thus, the requirements that must be fulfilled in the work on determining the type of yeast are as
follows: before determining each culture should be carefully checked for purity by microscopy and sie-
ving on dense 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 des-
cribing morphological traits, standard media and cultivation methods are used, since these traits can vary
significantly depending on the medium composition and growing conditions.

Results and discussion. 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, of which round, slightly elongated, colonies formed on agar are most often cream-colored
with a wrinkled surface.
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The results of the selection of pure cultures of Saccharomyces yeast are presented in table 1.

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

Research The number of analyzed colonies on the dishes
. - — Isolated pure cultures
raw materials total estimated yeast giving spores
Pomegranate juice 31 24 16 16
Cherry juice 18 15 15 9
Red grape juice 65 33 24 24
Watermelon juice 11 8 8 5
Beetroot juice 12 8 7 6
Sugar sargo juice 43 32 21 11

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

Since the main goal of this work was the development of a fermented beverage, the selected cultures
of microorganisms selectively selected yeast capable of transforming sugars into biologically active
substances that are useful for the body. Among the selected cultures, preference was given to represen-
tatives of the culture class of Saccharomycets, the family of Saccharomycetaceae. The sizes of the studied
single cultures varied in width on average from 4.5 to 9 pm and in length up to 10 um. Form predomi-
nantly rounded, oval, elongated.

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 (table 2).

The most promising were Saccharomyces cerevisiae strains isolated from grapes, sugar sargo juice
and pomegranate juice, which were obtained by multiple passages of individual yeast colonies on solid
nutrient media. A further study of the morphological features of the cells, physiological and biochemical

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

Volume Mass Mass Mass
Fruit Kind fraction concentration concentration concentration Tasting
juice of Yeast of ethyl of sugars, of titratable acids, | of volatile acids, evaluation
alcohol, % g/dm’ g/dm’ g/dm’

Saccharomyces

cerevisiae Al-06 L> 4.2 301 0.45 6
W_atermelon Sacch‘a;‘"omyces 23 3.1 5.64 0.51 7
juice cerevisiae G1-8

Saccharomyces 1,6 3,9 521 0,54 8

cerevisiae Az-12

Saccharomyces

cerevisiae Al-06 2.6 38 6,93 0,72 8
que granate Sacch‘a;‘"omyces 3.7 41 7.82 0,75 8
juice cerevisiae G1-8

Saccharomyces 2.8 53 6,15 0,78 9

cerevisiae—Az-12

Saccharomyces

cerevisiae Al-06 2.3 4.9 3,92 0,55 8
Mixed juice Saccharomyces
(watermelon- aromy: 3,1 2,7 8,43 0,59 9

cerevisiae G1-8
pomegranate)

Saccharomyces 1.8 45 5,15 0,64 10

cerevisiae—Az-12
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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, subspecies cerevisiae according to the “Determinant of Burgi”.

Biological species of the genus Saccharomyces are a good model for studying the fundamental bio-
logical 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.

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. Growth on
a stroke is moderate, continuous. 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%7.2 pum. 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, galac-
tose, 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 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).

Figure 2 — Yeast culture of Saccharomyces cerevisiae G1-8 (from sugar sargo juice)

The average cell size is 5.0x8.7 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.
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Physiological and biochemical properties. Ferments: glucose, sucrose, maltose, galactose, 1/3 raf-
finose. 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 GI-8 is resistant to gentamicin, oxacillin, amoxiclav, tetracyc-
line, 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, tetracyc-
line, norfloxacin, vancomycin, erythromycin, cefotaxime, ciprofloxacin, cefuroxime, metronidazole,
ketonazole, amphotericin. They show pronounced antagonistic properties with respect to Escherichia coli,
Pseudomonas aeruginosa and Staphylococcus aureus.

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 Gl-8

Acknowledgements: The financial support was implemented by the Project Agreement Nol64-24
“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 gra-
pes, 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.
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A. C.Jlatnd', A. A. Canap6ekosa’, I'. P. Bex6ocbinosa', 3. P. AxmenoBa’

'M. OyesoB atbinmarsl OrTycTiK Kazakcran Memnexertik yausepenrerti, llsivkent, Kasakcran,
O36eKcTan Pecry6IiKachl FEUIBIMAAP AKaIEMUSACHIHBIH MHKPOOHOIOr s HHCTHTYTHI, Taikent, Y30eKncTan

OCIMJIIKTIK INUKIBATTAH JAUBIHJIAJIFAH ®EPMEHTHUPJIEHTEH
CYCBIHIAPFA APHAJIFAH BEJICEH/I AHIBITKbI HITAMMJAPBIHBIH CEJTEKIIUSICBI

Annoranusi. [IbpeiHIap HeriziHAe jkacajFaH CyChIHAApIbIH (pepMEHTAIMsACHl YIIiH, aIlbITKBl KYyJIbTypaja-
PBIHBIH HeTisri ke3i periHne, Typkicran oOJIBICBIHAA OCIPIIreH 9PTYPIll JKEMicTep MEH JKUAEKTep MaliaaiaHbUIIbL.
AIBITKBI JKacylajapblH ajly YLIIH €H KOJAMIbl 9aicTep KOJIAHBULABL: CTEPHIIb/I CYMEH aJIbIHFaH JKYBIHJIbI )KOHE
CTEPHJIbJII CKAJIBIIETIbMEH AJIBIHFAH YJTi. AIIBITKE KYJIbTypajapblHbIH HEri3ri ke3i perinae, TypkictaH oOibIChHIa
ecipiieTiH, MBIPHIHBI 0ap XHUIEKTepIiH OeTiHeH, COHBIMEH KaTap, CTEpWIbIi >Karfaiiapla alblHFaH OaJFbIH
IIBIPBIHAAPBIH, OJIAPJBIH KaTapblHOa aHap, IIHe, KbI3bUI IIHe, KbI3bUT XKY3iM, KapObl3, acXaHa KbI3bUILIACHI, KAHT
JKYTepi MBIPBIHAAPHI, KYBIHIBUIAPH! KOJNaHbUTaAeL. beminin ansiaran ambITKemapasie 180 Typinia 159-v1 Saccha-
romyces, onapzpie 71-1 Ta3a KynpTypa Typinje anbiHasl. JKacyuiagapasiH MOp(OIOrHsIIbIK epeKIenikTepi, Gru3ro-
JOTHSUTBIK JKOHE OWMOXMMISIIBIK KAaCHETTEpi, OJapAblH aHTarOHMWCTIK OEJCeHIUNTiHIH aWKBIHIATYBl, aHTHOWO-
TUKTEpre TYPaKThUIBIFBIH 3epTTEY jKaHa IITaMMIAPIBIH CeNeKIMsUIaHybIHa MYMKIHIIK Oepeni. berxcenainiri sxorapsl
KOHE TEXHOJIOTHSUIBIK IapamMeTpiiepre CoiKec Typiiep peTiHAE MbIHa allbITKbUIAap TaHJaIAbl: Saccharomyces
cerevisiae Al-06 (xy3iMHEH anbiHFaH), Saccharomyces cerevisiae G1-8 (KaHT jxyrepici UIBIPBIHBIHAH) XoHE Saccha-
romyces cerevisiae — Az-12 (aHap IIBIHBIHBIHAH). OTKI3UITEH 3epTTEyJIep 6CIMAIK IMKI3aThIHBIH aHap, IIUe, Ky3iM,
KapOBbI3, KaHT yrepici IIBIPHIHIApPBI TYPiHAE FaHa €Mec, COHbIMEH Karap OeJCeHI allbITKbUIApIBIH Ke3i 0oa
AJIATBIH/IBIFBIH KOPCETTI.

Tyiiin ce3mep: ambITKBUIAP, Saccharomyces cerevisiae, aHap, YKeMICTep, KAIACKTEp, PEPMEHTUPICHICH IIbI-
pBIHAAD.

A.C. .JIaan)', A. A, Canapﬁexona', I. P. BekGochinoBa', 3. P. AxmenoBa’

'FOsH0-KasaxcTaHckuii rocy1apcTBeH bl yHuBepeuter uM. M. Ays3osa, Illsivkent, Kasaxcran,
*UHcTuTyT MUKpoGHONOrkl AKaneMun Hayk Pecrry6nmukn V3bexucran, TamkeHT, Y36ekucran

CEJIEKIIUS AKTUBHBIX IITAMMOB JIPOAKEN
JJISI ®PEPMEHTATHPOBAHHBIX HAIIMTKOB U3 PACTUTEJIBHOI'O CbIPbA

AnHotanus. /s pepMeHTaTanny HAaIMTKOB HA OCHOBE COKA, B KAUECTBE MCTOYHUKOB APOACKEBBIX KYIBTYpP
WCTIONB30BAIM Pa3iIW4HbIe (PYKTHI M OBOINM, NpoHM3pacraroimue B TypkecTaHCckod oOsactu. [l u3BiedeHUs
JIPOOKEBBIX KJIETOK HAMH HMCIOIb30BAINCh HanOoee IpHEMIIEMbIE METOIBI, B TOM YHCIIE CMBIB CTEPHIIBHON BOIOM
U COCKOO CTEPHIIbHBIM CKajblieeM. B kauecTBe HCTOYHUKOB JPOXCKEBBIX KYJIbTYP MCIOIb30BAIIM CMBIBBI C TOBEPX-
HOCTH COKOCOZEPIKAIUX SAr0Jl, MPOU3PACTAOMINX B TypKECTaHCKON 00/1acTH, a TAKKEe CBEKHUX COKOB, IOJYYEHHBIX
B CTCPUJIBHBIX YCJIOBUAX, B TOM YHCJIE COK I'paHaTa, BUIIHU, YEPCIIHHU, KPpAaCHOI'O0 BHHOI'DA/a, ap6y3HbIl>lI COK, COK
CTOJIOBO CBEKIIBI, COK caxapHoro capro. 113 180 BbIgeneHHBIX BUIOB IPOXIKEH OOJBITMHCTBO OTHOCATCS Saccharo-
myces — 159, uncThix KyJabTyp BbimeneHo 71. [ocnenyromiee n3ydeHne MOpHOIOTHUESCKUX OCOOCHHOCTEH KIIETOK,
¢bu3HoIOrMYeCKNX M OMOXMMHUYECKHX CBOMCTB, HMPOSCHEHUsS] aHTAarOHUCTUYECKOW aKTUBHOCTH, YCTOHYMBOCTH K
AHTHOMOTHKAM Jaly BO3MOXHOCTh JUISl AJIbHEHIEeH ceekuny mramMMoB. Hanboliee BEICOKOAKTHBHBIE U COOTBET-
CTBYIOILME 10 TEXHOJOTHYECKHM IapaMeTpaM ObutM O0TOOpaHbl: Saccharomyces cerevisiae Al-06 (M3 BHHOTrpana),
Saccharomyces cerevisiae G1-8 (u3 coka caxapHOro capro) u Saccharomyces cerevisiae — Az-12 (43 TpaHATOBOTO
coka). Takum 00pa3om, MPOBEJCHHBIE aHAIHM3BI MTOKAa3aJIl BO3MOXKHOCTh HCIIOJIB30BAHHS PACTUTEIHHOTO CHIPHS HE
TOJIBKO B KQUECTBE CBEXE BBDKATHIX COKOB I'PaHaTa, BUIIHU, BUHOTPaa, apOy3HOTO COKa, COKA CaxapHOTO capro, HO
U B Ka4E€CTBE HCTOYHUKOB aKTHBHBIX JPOOKEH.

KiroueBble cjioBa: 1poxxxd, Saccharomyces cerevisiae, TpaHaT, PPyKThI, ATOABI, HePMEHTHPOBAHHBINA COK.
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