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BIODIVERSITY OF YEAST CULTURES ISOLATED FROM LITTORAL AREAS
OF THE REGIONAL LANDSCAPE PARK «TILIGULSKIY»

Bayraktar V. N.
Odessa Mechnikov National University, Odessa, vogadro2007@rambler.ru

The identification of yeast cultures was done by polymerase chain reaction (PCR), using universal yeast primers. Following
this, the morphology of each yeast culture was examined. The biochemical properties of each of these yeast cultures were
determined during fermentation to carbohydrates (forming acid and gas), with the formation of hydrogen sulphide (H,S) gas and
sulphur dioxide (SO,). Each yeast culture was identified according to its fermentation to the following carbohydrates: glucose,
fructose, sucrose, maltose, lactose, galactose, sorbitol, mannitol, and xylose. The yeast cultures that were predominantly isolated
from the Tiligul Estuary (benthic soils) littoral waters included: Candida albicans, Candida glabrata, Candida parapsilosis,
Candida tropicalis, Rhodotorula rubra, Saccharomyces cerevisiae. The yeast cultures that were predominantly isolated and
identified by PCR from the different grape varieties growing in the Tiligul estuary coastal area, following fermentation, included:
Metschnikowia aff. fructicola, Pichia barkeri, Pichia guilliermondii, Pichia kudriavzevii, Pichia sp., Candida albicans, Candida
tropicalis, Saccharomyces cerevisiae, Schizosaccharomyces pombe. Yeast populations were collected from the surface of grape
cultivars during harvesting season. Grapes were collected from Tiligul estuary coastal areas that included: the «Koblevo» and
«Leninka» vineyards, and around the Chernvono-Ukrainka villages. Subsequently, a wide biodiversity of yeast species were
shown to exist on the surfaces of ripe grapes obtained during harvesting season in coastal areas of the «Tiligulskiy» landscape
park. Some of the isolated and identified yeast strains had the potential for biotechnological use in the wine industry. These
included: Saccharomyces cerevisiae, and Schizosaccharomyces pombe. These yeast strains are currently in use in the wine
industry, and are authorised for use in the food industry. Other yeast strains had potential for use as reference yeast strains, which
could be used for testing sensitivity to anti-fungal agents, including: anti-fungal antibiotics and «azole» group agents.

Key words: Saccharomyces cerevisiae, Schizosaccharomyces pombe, biodiversity of yeast, biotechnology of yeast,
landscape park.

INTRODUCTION

The biodiversity of yeast plays an important in nature role by supporting the biological balance
between bacteria and fungi. Further, most yeasts ferment sugar in grape must, and have the potential for
biotechnological use in the wine and alcohol industries [1]. The phylogenetic diversity of yeasts is shown
by their assignment to two taxonomic classes of fungi: the ascomycetes and the basidiomycetes.
Subdivision of taxa within their respective taxonomic classes is usually made comparing morphological
and physiological features, whose genetic basis is often unknown [5, 8].

In protected areas, the issue of the biodiversity of yeast species remains as relevant as ever. The
selection of yeast cultures and their detailed study make a significant contribution to the protection and
conservation of wildlife. The biodiversity of yeast is of particular interest in yeast taxonomy, ecology, and
biotechnology [2]. The role yeast plays in the ecology of estuaries and coastal areas is an important one in
the ecosystems of waters and soils in these areas [4, 6].

A significant number of micro-organisms present on the surface of grapes and their crests are also
present in pressed grape juice following processing. These micro-organisms represent a variety of genera
and species of yeast, bacteria and fungi [12].

Strict biological selection takes place under the action of free acids, osmotic pressure and sugar
solution contained within the grape juice. Microorganisms present that cannot tolerate the high acidity
and high sugar concentration discontinue their growth and development, with some of them dying
completely (i.e. bacteria and fungi) [10]. Acid-resistant micro-organisms engage in a struggle for
dominance of the medium. As a result, spirituous fermentation manifests associated with the
accumulation of ethanol.

Oxygen concentration in the fermented media decreases. Initially, this halts the activity of aerobic
micro-organisms. Then, species and strains of yeast join the fray. These have differing ethanol-forming
abilities and differing resistance to particular ethanol concentrations.
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Asporogenous yeast, belonging to five genera and including eight species, participate in the
fermentation process. In addition, six genera and 20 species of sporogenous yeast also participate [7].

During fermentation, yeast changes take place sequentially. Grape must fermentation often results in
the presence of low-fermenting, but strongly budding yeasts, including Hanseniaspora apiculata and
Torulopsis bacillaris. Hanseniaspora apiculata is primarily present during red grape fermentation, and is
able to form 4 % to 5 % volume fraction of ethanol. Torulopsis bacillaris is a more stable yeast, and is
able to form up to 10,7 % volume fraction of ethanol. These yeast species are, however, increasingly
unstable in the presence of sulphur dioxide action. Hanseniaspora apiculata and Torulopsis bacillaris
activity, therefore, decreases in sulphited musts.

In sulphited musts, Saccharomyces cerevisiae, which is more sulphite resistant and inhibits
Hanseniaspora apiculata and Torulopsis, is able to multiply rapidly and completely. In addition,
Saccharomyces cerevisiae, depending on yeast species and strain being used, is quite resistant to ethanol.
They survive ethanol concentrations of between 8 % and 16 % volume fraction.

Other yeasts, including such species as: Brettanomyces, Kluyveromyces, Schizosaccharomyces,
Torulaspora, and Zygosaccharomyces, may also be present during fermentation and can persist in the
resultant wine. It is apparent, therefore, that spontaneous grape must fermentation encourages the
presence of numerous yeast flora.

In the majority of cases, Saccharomyces cerevisiae yeasts have high ethanol resistance and are capable of
fermenting residual sugar. Furthermore, they may be stored in a viable state for between months and
several yeast [9].

Features relating to yeast distribution have been of great interest since the processes involved in
traditional winemaking started. A question remains, however, regarding the sources and acquisition of
wild yeast in fermenting substrates [3].

Saccharomyces cerevisiae are found in grapes. Also prevalent, however, are different yeast types
that do not participate in subsequent grape juice fermentation. More rarely, Saccharomyces cerevisiae is
encountered in the surrounding substrates; particularly so, in the soil underlying vineyards. Yeasts are
also found on the soil surface, and up to a soil depth of between 20 and 30 centimetres throughout all
seasons. As grapes ripen, a particularly large amount of yeasts are present [13].

Soil is not a media where active growth of yeast cultures is possible. For yeast, soil acts as a «trap»
where yeast can be stored for a certain amount of time in a viable state. Thereafter, soil acts as a source of
spores that infect grapes arising from new crops. Therein exists the cycle of yeast cultures in nature.

This study aims to identify and illustrate yeast biodiversity in grapes and in soils in the regional
landscape park, «Tiligulskiy», in the Nikolaev region of Ukraine. In order to achieve this goal, the author
led the cultivation and isolation of yeast cultures on selective yeast media following fermentation
completion, and the identification of the isolated yeast cultures using PCR (Polymerase Chain Reaction)
analysis. These measures aimed to establish the composition of yeast species, encouraging further debate
and discussion around the biodiversity of yeast cultures occurring in the wild.

MATERIALS AND METHODS

Samples of several grape varieties that grow around the Tiligul estuary coastal area vineyards during
the vintage season were obtained from vineyards of the «Koblevo» Agricultural Company in the Nikolaev
region of Ukraine. Soil samples from different vineyards and littoral waters were obtained from the
Tiligul estuary in the «Tiligulskiy» regional landscape park. A variety of industrial grapes were also
selected for investigation.

The different grape cultivars, derived from the coastal territories of the «Tiligulskiy» regional
landscape park, were put into sterile glass flasks up to approximately half of the 450 ml flask volumes.
The flasks were carefully sealed with a rubber stoppers that were pierced by hollow needles to allow for
the release of carbon dioxide, which is formed as a result of active anaerobic fermentation processes in
the grape must.

Following grape must fermentation, pure yeast cultures were isolated using traditional
microbiological methods (i.e. sample inoculation on Petri dishes with minor modifications of nutrient
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selective agar for yeast isolation and cultivation). Primary yeast isolation was done using Inhibitory Mold
Agar (IMA) medium, produced by the Becton Dickinson Company, USA.

Following primary yeast culture isolation, yeast morphological properties were analysed.
Identification of yeasts was done using polymerase chain reaction (PCR) with universal yeast primers.
Following yeast culture identification, yeast cultures were cultivated on Wort Agar medium, produced by
the Becton Dickinson Company, USA. Each isolated and identified yeast culture was deposited,
thereafter, in the NRRL Microbial Culture Collection (National Regional Research Laboratory, ARS,
Peoria, USA), in the British National Collection of Yeast Culture (NCYC) in the Food Research Institute,
Norwich, UK, and in Genebank of Japan in the Agrobiological Research Institute (NIAS), the MAFF
(Ministry of Agriculture, Forest, and Fisheries) microbial culture collection, Tsukuba, Ibaraki, Japan.

Yeast isolate identification was carried out by amplification of ITS1-5.8S — ITS1-2b and D1 — D2
26S genome locus fragments that code ribosomal RNA with the next direct sequencing of received DNA
fragments. The amplification of yeast cultures was done with the assistance of the Laboratory of
Pharmacogenomics, the Research Institute of Chemical Biology and Fundamental Medicine, Novosibirsk,
Russian Federation.

Yeast isolate morphological, physiological and biochemical properties were determined [11]. Each
yeast isolate was tested for several biotechnological characteristics, including: growth resistance at high
temperature (+42°C) and low temperature (+6 to +8°C); growth in the presence of 5, 10 and 15 % ethanol
(ethanol resistance); and growth in the presence of a high potassium bisulphite concentration (bisulphite
resistance). Yeast isolate hydrogen sulphide (H,S) gas synthesis was also studied.

The process of anaerobic fermentation commences following thorough mixing of the grape musts
and stabilisation over a 24-hour period. Three days following initiation of the fermentation process, it is
necessary to add 1.0 g diammonium phosphate to every 10 kgs of grape must as a nitrogen supplement for
the yeast. Four days following fermentation initiation it is necessary to add another amino acid nutrient
supplement for the yeast at a concentration of 2.0g for every 10 kgs of grape must.

Fermentation bio-processing continues over a period of 10 days. Following completion of
fermentation, yeast cultures are then isolated on selective Inhibitory Mold Agar (IMA). The isolated yeast
cultures are then grown in Wort Agar.

RESULTS AND DISCUSSION

Following fermentation, PCR was used to identify yeast cultures isolated from a variety of grape
cultivars growing in Tiligul estuary coastal territory areas (see example in fig. 1). 82 yeast cultures were
identified in this study. All were deposited in the aforementioned international microbial collections.

Following fermentation, the yeast cultures most frequently isolated from the grape musts studied
included the following species: Saccharomyces cerevisiae (Meyen ex E. C. Hansen, 1883);
Schizosaccharomyces pombe (Linder P., 1893); Dekkera bruxellensis (Van der Walt, 1964); Candida
tropicalis (Berkhout, 1923); Pichia kudriavzevii (Kudriavzev, 1954); Metschnikowia aff. fructicola
(T. Kamienski); Pichia guilliermondii (Wick, 1966); and Pichia sp., Pichia barkeri, and Candida
albicans (Robin C. P., Berkhout, 1923).

The morphologies of yeast species isolated from different grape cultivars are shown in fig. 2 to fig. 9.

All of the isolated yeast cultures were deposited in the following, well-recognised, international
collections:

The National Collection of Yeast Cultures (NCYC) in the Institute of Food research is the premier
British yeast culture collection. The NCYC holds over 40,000 yeast strains collected over a period of
around 65 years. The collection also has large collections of brewing yeasts, genetically-defined yeasts
(used in many applications, including cancer research), yeasts associated with food spoilage, and yeasts of
medical and industrial importance. The NCYC collects and preserves a wide variety of yeast cultures with
applications in industry and academia. Research at NCYC has shed new light on yeast evolution and
genetic inter-relationships, and resulted in novel tools for identifying and characterising yeasts. The
NCYC makes yeast cultures in a variety of forms and tools NCYC has developed as services available to
researchers. NCYC aims to grow both their collection and the know-how associated with it in order to
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provide the most comprehensive representation and understanding of yeast biodiversity available, and to
supply such materials and knowledge to industry and academia in an equitable and efficient way.

Bastardo Traminer

Saccharomyces cerevisiae

T
g
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s-e,&% ‘o 2%8%

Fig. 1-9. Electrophoregram for identification of yeast cultures using PCR analysis with universal yeast
primers (1) and the morphologies of yeast species isolated from different grape cultivars (2-9)

2 — morphology of Saccharomyces cerevisiae yeast culture isolated from red grape variety «Bastardo». MAFF-
230125; NRRL Y-63641; USRCB Y-3486. Gram stained; Magnification x720; 3 — morphology of Dekkera
bruxellensis yeast culture isolated from grapes. MAFF-230063; USRCB Y-3341. Gram stained. Magnification
x720; 4 — morphology of Pichia barkeri yeast culture isolated from grapes. MAFF-230064; USRCB Y-3345. Gram
stained. Magnification x720; 5 — morphology of Pichia sp. yeast culture isolated from grapes. MAFF-230068;
USRCB Y-3355. Gram stained. Magnification X720; 6 — morphology of Metschnikowia aff. fructicola yeast culture
isolated from grapes. MAFF-230070; USRCB Y-3357. Gram stained. Magnification x720; 7 — morphology of
Pichia guilliermondii yeast culture isolated from grapes. MAFF-230071; USRCB Y-3360. Gram stained.
Magnification x720; 8 — morphology of Candida tropicalis yeast culture isolated from grape variety «Aligote».
MAFF-23073; USRCB Y-3362. Gram stained. Magnification x720; 9 — morphology of Pichia kudriavzevii yeast
culture isolated from grapes. MAFF-230067; USRCB Y-3347. Gram stained. Magnification x720.

The ARS Culture Collection (also known as the NRRL Collection) is one of the largest public
collections of micro-organisms in the wold. It currently contains approximately 96,000 strains of
actinomycetes, bacteria, moulds and yeasts. The NRRL collection is housed in the Bacterial Food-borne
Pathogens and Mycology Research Unit in the National Center for Agricultural Utilization Research in
Peoria, Illinois, USA. The mission of the Bacterial Food-borne Pathogens and Mycology Research Unit is
to enhance food safety and crop production in the USA and around the world. Researchers in this unit
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integrate information from genetics, microbiology, chemistry and plant biology to develop novel
approaches to limit mycotoxin contamination, control food-borne diseases and improve crop production.

Genebank of Japan is the central coordinating institute in Japan for conservation of plants,
microorganisms, animals and DNA materials related to agriculture. The NIAS Genebank coordinates this
activity in collaboration with a network of institutes throughout Japan. The NIAS Genebank actively
participates in collaborative activities with other countries in relation to surveys and research related to
agricultural related genetic resources. In all activities related to conservation of genetic resources the
NIAS Genebank follows the international community norms and national regulations. Plant and
microorganism germplasm within the NIAS Genebank system collected in Japan is available for research
purposes. The micro-organism collection in Genebank of Japan is known as the MAFF collection.

Saccharomyces cerevisiae yeast cultures participate in the biodegradation of algal biomass, which
contains enough carbohydrate for the fermentation process. This is especially the case over the summer
period in the littoral waters of the Tiligul estuary. Yeast cultures, therefore, play an important role in the
ecological support of littoral waters of the «Tiligulskiy» Regional Landscape Park.

Yeast cultures isolated from littoral soils of the Tiligul estuary degrade red and green macrophyte
species, deposited by estuary waves on the shore, well. This aids the recovery of coastal waters from
putrescent algal biomass and promotes self-purification of coastal waters in the Tiligul estuary.

The «Koblevo» winery is located on the coast of the Tiligul estuary on the shore of a village called
«Leninka». The winery works in a closed cycle, processing grapes from vineyards growing on the coastal
areas of the «Tiligulskiy» Regional Landscape Park. The close vicinity of the vineyards, the «Koblevo»
winery and the «Tiligulskiy» Regional Landscape Park does not adversely disturb the environmental
balance.

Indeed, the presence of the vineyards makes it possible to isolate wild yeast cultures with novel,
regional properties. These may be of use to the wine industry; allowing for the production of regional,
high-quality wines with specific tastes, aromas and bouquets.

Table 1
Cultures of yeast Saccharomyces cervisiae isolated from industrial grape cultivars of Agricultural Company
«Koblevoy, Nikolaev region of Ukraine, growing in the coastal area of the «Tiligulsky» Landscape Park

. . Numbers deposited in the international microbial
. Taxonomy (identified .
Grape Cultivar Name species) collections

NRRL USRCB MAFF
Aligote Saccharmomyces cerevisiae - Y-3479 230118
Bastardo S. cerevisiae Y-63641 Y-3486 230125
Chardonnay S. cerevisiae Y-63636 Y-3480 230119
Cabernet Sauvignon S. cerevisiae Y-63642 Y-3487 230126
Isabella S. cerevisiae - Y-3489 230128
Irshai Oliver S. cerevisiae Y-63643 Y-3488 230127
Merlot S. cerevisiae Y-63644 Y-3490 230129
Muscat Hamburg S. cerevisiae Y-63647 Y-3493 230132
Muscat Ottonel S. cerevisiae Y-63645 Y-3491 230130
Odessa Black S. cerevisiae Y-63646 Y-3492 230131
Rkatsiteli S. cerevisiae Y-63638 Y-3482 230121
Rhein Riesling S. cerevisiae Y-63637 Y-3481 230120
Sauvignon S. cerevisiae Y-63639 Y-3483 230122
Traminer S. cerevisiae Y-63640 Y-3484 230123

Note to the table: MAFF - Collection of microorganisms, Genebank of Japan. Ministry of Agriculture, Forestry and
Fisheries, Tsukuba, Ibaraki, Japan; NRRL — National Regional Research Laboratory, ARS, Peoria, USA; USRCB —
local yeast collection.

Some of these yeasts are subject to plant protection law. In such cases, it is necessary to get
permission to isolate them and use them from the applicable plant pathogen governmental authorities.
Yeasts that require this sort of permission include: Candida albicans, Candida glabrata, Candida
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parapsilosis, Candida tropicalis, Metschnikowia fructicola, Pichia barkeri, Pichia guilliermondii, Pichia
kudriavzevii, Pichia sp. This regulation applies as these yeasts are all phytopathogenic.

In addition to this list of phytopathogenic yeasts, other yeast species that are not phytopathogenic
and have been isolated from these grapes include: Dekkera bruxellensis, Hanseniaspora apiculata,
Torulopsis bacillaris, Saccharomyces cerevisiae, and Schizosaccharomyces pombe.

The following yeast species were isolated and identified in the Tiligul estuary littoral benthic soils:
Candida albicans, Candida glabrata, Candida parapsilosis, Candida tropicalis, Komagataea pratensis,
Rhodotorula rubra, Saccharomyces cerevisiae, and Williopsis saturnus.

The following yeast species were isolated and identified in the soils underlying the vineyards:
Hanseniaspora apiculata, Saccharomyces cerevisiae, Schizosaccharomyces pombe, Torulopsis bacillaris,
and Rhodotorula rubra. The presence of these species is typical for black-coloured soils containing a high
percentage of humus of between 7 and 15 %.

The yeast species most commonly isolated from grape musts, following fermentation, is
Saccharomyces cerevisiae (wine yeast). The permitted use of Saccharomyces cerevisiae strains is of
much importance to the food industry. The use of other less beneficial yeast strains, however, are
forbidden in the food industry. These include: Candida tropicalis, Candida albicans, Candida glabrata,
and Candida parapsilosis, among others.

Table 2
Biodiversity of yeast culture isolated from grape cultivars from around
the coastal area of «Tiligulskiy» Landscape Park

Taxonomy (identified species) MAFF USRCB
Candida albicans - Y-3354
Candida tropicalis - Y-3350
Candida tropicalis - Y-3351
Metschnikowia aff. fructicola 230069 Y-3356
Metschnikowia aff. fructicola 230070 Y-3357
Pichia barkeri 230064 Y-3345
Pichia kudriavzevii 230067 Y-3347
Pichia sp. 230080 Y-3377
Pichia guilliermondii 230071 Y-3360
Saccharomyces cerevisiae 230072 Y-3361

The vines growing around the Tiligul estuary in the «Tiligulskiy» Regional Landscape Park are
predominantly of French and Georgian varieties. Ukrainian, German and Hungarian varieties, however,
also take part in maintaining the ecological balance and yeast biodiversity in «Tiligulskiy». It matters
little from which country grape cultivars were introduced. Of most importance is that the grape cultivars
thrive and grow over the years, give a good grape harvest, and actively participate in maintaining the
ecological balance of the area on which they grow.

Of forty well-known and well-described species of yeast described in the scientific literature, twenty
of these actively ferment carbohydrate in grape must.

Yeast cells of the Saccharomyces genus are of varying shape, including: round, oval, elongated or
filamentary. They undergo vegetative reproduction, and exhibit multi-lateral budding. They can form
pseudomycelium. Isogamous or heterogamic conjugation may or may not precede the formation of asci.
Saccharomyces genus spores are generally rounded or oval, containing between one and four asci. A
common feature of yeasts is that they rapidly ferment glucose and, often, other sugars. They are not
assimilated nitrates. Saccharomyces yeasts are general agents of alcohol fermentation.

Yeast cells of the Schizosaccharomyces genus are of rod shape and vary in size from 3 to 4 microns
in diameter and 7 to 14 micrometres in length. These cells grow only along their longitudinal axis and
split in two. Their shape is, thereby, maintained. Classical wine yeasts are known to ferment malic acid,
converting it into ethanol and carbon dioxide, without promoting volatile acidity. This process uses up
between 16 and 37 % of the malic acid that had originally been present. In the same conditions, but in the
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presence of various Schizosaccharomyces species, however, this process uses up between 65 and 80 of
the malic acid in the grape must (i.e. the amount of malic acid can be reduced by up to 5 g/L). Of the
Schizosaccharomyces species, Schizosaccharomyces pombe reduces the greatest amount of malic acid.
Grape must with a total acidity of 9 g/ may decrease in wine acidity by up to 5 g/L.

The majority of studies cited on yeast interactions with their physico-chemical environment have
highlighted interactions between yeast populations in the soils of the Tiligul estuary littoral waters, those
in the soils of vineyards around the Tiligul estuary, and those in grape cultivars, as opposed to interactions
between individual species or strains in this habitat. These studies have provided insight into the intrinsic
abilities of particular species, and were essential in the rapid development of yeast biotechnology.
Furthermore, these studies have shown the diversity of yeast species occurring in nature.

CONCLUSIONS

A variety of yeast species were isolated in cultures from benthic soils, vineyard soils, and grape
musts following fermentation from the littoral waters of the Tiligul estuary in the «Tiligulskiy» Regional
Landscape Park in the Nikolaev region of Ukraine.

The species of yeast isolated and identified in the Tiligul estuary benthic soils included: Candida
albicans, Candida glabrata, Candida parapsilosis, Candida tropicalis, Komagataea pratensis,
Rhodotorula rubra, Saccharomyces cerevisiae, and Williopsis saturnus.

The species of yeast isolated and identified in the Tiligul estuary vineyards included: Hanseniaspora
apiculata, Saccharomyces cerevisiae, Schizosaccharomyces pombe, Torulopsis bacillaris, Rhodotorula
rubra.

The species of yeast isolated and identified in the Tiligul estuary grapes musts following
fermentation included: Candida albicans, Candida tropicalis, Dekkera bruxellensis, Hanseniaspora
apiculata, Metschnikowia fructicola, Pichia barkeri, Pichia guilliermondii, Pichia kudriavzevii, Pichia
sp., Saccharomyces cerevisiae, Schizosaccharomyces pombe, and Torulopsis bacillaris.

The taxonomic composition of yeast microbiota was studied in the soils and grapes from the Tiligul
estuary coastal lands and in the benthic soils in the Tiligul estuary coastal waters. These studies allowed
for the identification of 19 species of yeast. The greatest abundance and taxonomic diversity of yeast was
found in the Tiligul estuary vineyards and the soils and grapes around the «Koblevo» winery in
harvesting season. This study showed that there existed a wide biodiversity of yeast species across the
«Tiligulskiy» Regional Landscape Park territories.

All of the yeast strains isolated were deposited in the aforementioned international collections. These
can be used for further wider research, and for research into possible yeast strains that could be utilised in
wine biotechnology.

Clearly, the most important task is to preserve the abundant biodiversity of yeast species in nature.
This role predominantly lies with the state and regional landscape/national parks.
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«Koblevoy, Nikolaev region, for his help with the different varieties of grape samples; Ludmila Gerus,
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Oenology, Odessa region, for her information, help and material support during the preparation of this
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Odessa region, for his information, help and materials; Alexander Baritsky, Chief Agronomist of the
Experimental Company of the viticulture and winemaking «Tairovskoe», Odessa region, for his
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perionansHoro JangmadrTHoro mapky // Exocucremu, ix onrtumizauis ta oxopona. Cimdeponons: THY, 2014. Bum. 10.
C. 21-29.

Bynu inenTrdikoBani APLKIKOBI KyJIbTypH 3a JOMOMOro0 mojiMepasnoi janmtorosoi peakuii (ITJIP) 3 Bukopucranusm
YHiBepCaJbHUX IPDKMKOBHX mpaiimepiB. Byma BuBueHa Mopdosioris KOXKHOI KyJIbTypH APDKIKIB. BioxiMiuHi BIacTHBOCTI
KOXKHOI KyJIBTYpH APDKIDKIB BHU3HAYANM MO aHAepOOHMY OpONIHHIO BYIJIEBOAIB (YTBOPEHHS KHCIOTH 1 Ta3y), YTBOPEHHIO
cipkoBoguro (H2S), dbopmysannio miokcuny cipku (SO,). KokHa apixmkoBa KymnbTypa Oyia IOCHiIKEHa MO HACTYITHHM
BYIJIEBOZIAM: TJIFOKO3a, (pyKTO3a, caxapos3a, MajbTo3a, JaKTo3a, rajakros3a, CopoiT, MaHiT, KCUIT. BCTaHOBIEHO, IO 3 Pi3HUX
COpTIB BHHOTpaJy BHUIUICHI MEPEBAXHO BiAM APDKIDKIB BHIAUICHUX 3 NPUOSPEKHUX MUISHOK THIrYJNBCHKOTO JIMMaHY:
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Dekkera bruxellensis, Candida tropicalis. Tlo 3aBepiicHHIO
(dbepMeHTaIT KyIbTYpU IpikIDKIB OyJIK BULICHI 1 ineHTHdiKoBaHI MeTomoM [1JIP Taki Buau npixmkiB sik: Pichia kudriavzevii,
Metschnikowia aff. fructicola, Pichia guilliermondii, Saccharomyces cerevisiae, Pichia sp., Pichia barkeri, Candida albicans,
Candida tropicalis. Tlonynsuis aApixXIKiB Oyjaa oTpUMaHa 3 MOBEPXHi STiJ BUHOTPALy B CE30H 300py BpOXKaIO i BKIIOYAIO
npuOepexHy TepuTopit0 THUIIryIbCHKOTO TUMaHY MPOTATOM BHHOTpagHUKIB y cin: KoGmeBo, Jleninka i 1o YepBoHO- YKpaiHKH.
JocnimkeHHs oKa3aio, Mo iCHye MHMpOKe 010pi3HOMAaHITTS BHAIB APLKIDKIB HA TMOBEPXHI 3pUIOrT0 BUHOTPALy, OTPUMAHOTO B
ce30H 300py BpOXkKalo Ha MPHOEpeXkHiH TepuTOpii 1e po3TanIoBaHuil JaHAMA(THUH perioHanbHUH napk « THIIryIbchkuity. Jleski
BHATEH] 1 iZeHTH(IKOBaHI MTaMU APDKMIKIB MOXKYTh OYTH 3allpOIIOHOBAaHI JUIsl OIOTEXHOJOTIYHOTO BHKOPHCTAHHS 3a IS
BUHOPOOHOI TPOMHCIIOBOCTI, i€ MEPEBAXHO Taki BUAM, K Saccharomyces cerevisiae, Schizosaccharomyces pombe. sxi
JI03BOJICHO BUKOPHCTOBYBATH B XapyoBiil MPOMHCIOBOCTI. [HII mTaMu MOXYTh OyTH BHKOPUCTaHI B SIKOCTi TUIIOBUX KYJBTYD
OPDKIKIB, SIK eTanoHHI (pedepeHc) ImTaMy [Uisi BUBUYCHHS YyTJIMBOCTI A0 HPOTHIPHOKOBUX MpPEHapaTiB, BKIIIOYAIOUYH
NPOTHIPHOKOBI aHTUOIOTUKH Ta MpenapaT rPyu a3ois.

Kniouosi cnosa: Saccharomyces cerevisiae, Schizosaccharomyces pombe, GIOpI3HOMAHITTS IPiXIKIB, GiOTEXHOJIOTIs
IPIKIKIB, TaHAIIA(QTHAN TapK.

Baiipaktap B. H. bBuopa3Hoo0pa3me ApoXk:KeBbIX KYJIbTYP, BbIIeJeHHBIX Ha MNPHOpPE:XKHOH TeppuTOpHH
THINTYJIBCKOT0 PerHOHAIBHOIO JaHAMA(PTHOrO Mapka // DKOCHCTEMbI, X onTuMu3anus u oxpana. Cumdeponons: THY,
2014. Bemn. 10. C. 21-29.

BbuM  MAeHTUQUIMPOBAHBI APOXOKEBBIE KYJIBTYphl C IIOMOLIBIO IonuMepasHoi uenHod peakumun (ITHP) ¢
HCIIOJIb30BAHMEM YHHBEPCAIBHBIX POMOKEBBIX MpaiiMepoB. beuta m3ydeHa MOpPGOJIOTHs KaKAOW JAPONOKEBOH KyJIbTYpBL.
BroxuMmuyeckue CBOWHCTBa KaKAOM KyJIbTYphl IPOXOKEH ONpenesisuid B IpOLEcce aHa’pOOHOTr0 OpOKEHHs K pasIndyHbIM
yraeBogaM (oOpa3oBaHHE KUCIIOTHI W Ta3a), oOpa3oBaHmi0 cepoBomopona (H,S), obpazoBanne amoxcuma cepsl (SO,). Kaxnas
JIpOXOKeBast KyJbTypa OblIa MCcIeoBaHa K CICIYIOIIMM YTJIEBOAAM: TIIIOKO3a, (PYyKTO3a, caxaposa, MaibTo3a, JAaKTO3a,
rajakTo3a, cOpOUT, MaHHUT, KCHIINT. BBUIO yCTaHOBIIEHO, YTO OT PA3IMYHBIX COPTOB BHHOTPAJA BBIIEIEHHI NPEUMYIICCTBEHHO
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KyJIbTYphI CIEIYIOIINX BUAOB JAPO¥OKEH BBIIENCHHBIX M3 NPHUOPENKHBIX YJaCTKOB THIUTYIbCKOTO JMMaHa: Saccharomyces
cerevisiae, Schizosaccharomyces pombe, Dekkera bruxellensis, Candida tropicalis. 1lo 3aBepmieHnn (epMeHTaIK KyJIbTyphI
OpoXoKel ObUIM BbIZeNeHbl U uaeHTUuumpoBansl MerogoMm IIHP Takwe BuAbl Apoxokeit kak: Pichia kudriavzevii,
Metschnikowia aff. fructicola, Pichia guilliermondii, Saccharomyces cerevisiae, Pichia sp., Pichia barkeri, Candida albicans,
Candida tropicalis. Tlomynsamus npoxokeld ObUTa MOMyYeHa ¢ MMOBEPXHOCTH STO0J] BUHOTPaIa B CE30H cOOpa ypokasi U BKIIOYAIO
HNpUOPEXHYIO TEPPUTOPHIO THINTYIBCKOTO JTMMaHa Ha NMPOTSHKEHUH BHHOTPaJHUKOB y cel: Kobneso, Jlennnka u no Yepsono-
VYxpaunku. VccnenoBanue mokasano, 4To CyIIECTBYeT MIMPOKOoe OropasHooOpas3we BHIOB JIPOOKEH Ha MOBEPXHOCTH CIIENIOTO
BHUHOTPa/Ia, TIOJyYEHHOTO B CE30H cOopa yporkas Ha IMPUOPEKHOI TEPPUTOPUH TJE PACHONIOKEH JaHAAGTHBIA perHoHaNbHBIH
napk «Tunurynsckuit»y. HekoTopble BhIIENEHHBIE W WICHTU(GUIMPOBAHHBIE IITAMMBI JPOXOKEH MOTYT OBITH MPEIUIONKEHBI IS
6MOTEXHOIOTMYECKOTO HCIIONb30BaHUSA B BUHOJEIBUECKOH IPOMBIIIIEHHOCTH, 3TO TIPEUMYILIECTBEHHO: Saccharomyces
cerevisiae, Schizosaccharomyces pombe, KOTOpBIE pPa3peIIeHO UCIOIb30BATh B MUIIEBON MPOMBIIIIEHHOCTH. J[pyrue mramMMsl
MOTyT OBITh MCHOJIB30BAaHBI KaK THIIOBBIE KYJIBTYpPBI APOXCKEH, Kak 3TaloOHHBIE (peepeHC) MTaMMBI IPOXOKeH IS N3ydeHHS
YyBCTBUTENFHOCTH K TIPOTHBOTPHOKOBBIM IIpEHapaTaM, BKIIOYas MPOTHBOTPHOKOBBIE AHTHOMOTHKH M MpEmapaThl TPYIIIBI
a30JI0B.

Kniouesvie cnosa: Saccharomyces cerevisiae, Schizosaccharomyces pombe, 6GnopaznooOpasue Ipoickei, GHOTeXHOIOTHS
JPONOKEH, TaHAaGTHBIA HapK.

Hocmynuna 6 pedaxyuro 11.02.2014 .
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