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EVALUATION OF NON-CONVENTIONAL YEASTS
ISOLATED FROM ROTTEN WOOD FOR HYDROLYTIC
ACTIVITIES AND XYLOSE FERMENTATION

Hydprolysis of lignocellulose to fermentable sugars and their subsequent conversion to ethanol remain great challenges in
the biofuel industry. Rotten wood is first colonized by bacteria and molds that possess strong hydrolases. Yeasts are also an
important group of microorganisms that may participate in wood hydrolysis. Decaying wood could provide a rich natural
reservoir of yeasts possessing promising hydrolytic activities, including xylanases, cellulases, }-glucosidases, or abilities
essential for the fermentation of pentose sugars derived from lignocellulose degradation, especially xylose. Therefore, the
aim of this work was to screen yeasts isolated from rotten wood samples for the production of hydrolytic enzymes directed
at lignocellulose components and the ability to ferment xylose, L-arabinose, and cellobiose. Methods. Yeast strains were
isolated from 22 samples of rotten wood and identified by phenotypic characteristics according to Kurtzman et al. Hydro-
Iytic properties and the ability of the isolated strains to ferment xylose, L-arabinose, and cellobiose were determined using
conventional methods. Results. 30 strains of yeasts and yeast-like micromycetes were isolated from 22 samples of rotten
wood in the Holosiivskyi Forest, Kyiv. Based on phenotypic properties, most of the isolated yeasts belonged to ascomyce-
tous yeasts and were represented by the following genera: Candida (8 strains), Debaryomyces (5 strains), Kluyveromyces
(5 strains), Pichia (5 strains), Scheffersomyces (2 strains), Lachancea, Hanseniaspora, Saccharomyces, and Geotrichum/
Galactomyces. A strain of yeast-like non-photosynthetic alga Prototheca sp. was also detected. Most of the isolated mi-
crofungi (66.6% isolates) exhibited extracellular 3-glucosidase activity, two Candida tropicalis strains possessed weak
pectinase and xylanase activity. None of the isolates demonstrated extracellular cellulase activity. Two yeast strains pre-
liminarily identified as Scheffersomyces stipitis were able to ferment xylose at a concentration of 20—100 g/L over a wide
temperature range up to 37 °C. Acetic acid at 0.25—1% (v/v) concentration resulted in the complete inhibition of xylose
fermentation. Ethanol production from xylose up to 6 g/L was observed under the microaerobic fermentation conditions
for 24 hr at the substrate concentration 40 g/L, but the subsequent fermentation resulted in decreasing ethanol concen-
tration presumably due to ethanol re-assimilation. None of the isolated strains was capable of fermenting cellobiose or
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L-arabinose under the microaerobic conditions. Conclusions. This work provides the characterization of yeast microbiota
of rotten wood that was represented predominantly by ascomycetous yeasts. The dominant extracellular hydrolytic activity
of the isolates was B-glucosidase. This is the first report on the isolation of xylose-fermenting yeasts Scheffersomyces stipitis
in Ukraine, which comprised 7% of all the microfungi isolated from rotten wood.

Keywords: rotten wood, yeasts, hydrolytic properties, xylose fermentation.

The decomposition of lignocellulosic biomass,
which epresents the richest source of renewable
carbon on the Earth [1], is a difficult and multi-
stage process that involves many groups of mi-
croorganisms. Lignocellulose is a complex bio-
polymer composed of cellulose, hemicellulose,
lignin, and pectin [2]. Cellulose consists only of
D-glucose units while hemicellulose is a hetero-
polymer whose structural components (pentos-
es, hexoses, and sugar acids) depend on the type
of wood [3]. Lignin is the most difficult to de-
grade component of lignocellulose. The hydro-
lysis of lignocellulosic biomass usually requires a
wide spectrum of enzymatic activities of the mi-
croorganisms involved. Thus, decaying lignocel-
lulosic materials are inhabited by microbes with
potentially valuable biotechnological traits [3].

Yeasts are an important group of microorgan-
isms found in various lignocellulosic substrates
and valuable players in the hydrolysis of plant
biomass [3, 4]. Many yeasts and yeast-like fungi
isolated from decaying biomass secrete extracel-
lular hydrolytic enzymes directed at lignocel-
lulose components, e.g. cellulases, xylanases,
pectinases, and B-glucosidases [3]. Although
cellulolytic activity is rarely found among yeasts
[4, 5], xylanase and pectinase are much more
frequently detected [3].

Another promising trait exhibited by a num-
ber of yeasts inhabiting lignocellulosic substrates
is the ability to ferment sugars which are among
the main lignocellulose components. The most
efficient ethanol producer among yeasts is Sac-
charomyces cerevisiae [6], however, its incapabil-
ity to ferment pentoses, especially xylose, im-
pedes the efficient conversion of lignocellulose
into ethanol as xylose is the second most abun-
dant carbohydrate in lignocellulose after glucose
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[7]. A number of recent studies have described
new yeast species with the ability to efficiently
ferment xylose, cellobiose, and even L-arabinose
[7—10]. Many such yeasts are isolated from lig-
nocellulosic substrates or from the gut of wood-
feeding insects. Considering the frequent detec-
tion of non-conventional yeasts with various
valuable extracellular hydrolases or the ability to
ferment pentose sugars in various decaying plant
materials, the aim of this work was to screen
yeasts isolated from rotten wood samples for the
production of hydrolytic enzymes directed at
lignocellulose components and the ability to fer-
ment xylose, L-arabinose, and cellobiose.
Materials and methods. Isolation of yeasts and
yeast-like microfungi from rotten wood. Rotten
wood samples were collected in the Holosiivskyi
Forest, Kyiv in sterile plastic tubes and analyzed
on the day of collection. 1g of samples was inocu-
lated in tubes containing 10 mL of an enrichment
medium of the following composition (g/L): Yeast
Nitrogen Base — 6.7, xylose — 10.0, sodium pro-
pionate — 2.5, chloramphenicol — 0.2, pH 3.5.
Cultivation was carried out at 26 °C for 2 weeks or
until the appearance of visible microbial growth.
Each morphotype of the obtained colonies was
microscopically examined and those belonging
to yeasts or yeast-like microfungi were purified by
streaking on YPD agar at least 3 times.
Phenotypic identification of isolates. The char-
acterization of morphological and physiological
traits of the yeasts and yeast-like microfungi was
performed according to Kurtzman et al. [11].
Yeast macromorphological (morphology of the
colonies and growth in broth media) and micro-
morphological (size and morphology of yeast
vegetative cells, spore formation, mode of asex-
ual reproduction, filament formation) charac-
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teristics were described. Fermentation of sugars
was carried out in Dunbar tubes containing 2%
corresponding carbon source at 26 °C for 3—4
weeks. The aerobic assimilation of 36 carbon
sources was performed on the Yeast Nitrogen
Base agar (YNB) for 3 weeks at 26 °C. The yeast
inoculation was performed using a multi-point
inoculator. Assimilation of nitrogen sources (po-
tassium nitrate and sodium nitrite) was studied
in broth Yeast Carbon Base medium (YCB) for 3
weeks at 26 °C. Yeast’s ability to grow at 37 °C, on
50% glucose agar, in a medium containing 10%
NaCl and 5% glucose, and to produce extracel-
lular amyloid compounds was examined.
Determination of the hydrolytic activity of iso-
lated yeasts. The cellulolytic activity was deter-
mined on agar YPD supplemented with 0.5 %
carboxymethylcellulose. Plates were incubated
at 25—26 °C for 5 days. Yeast colonies were re-
moved from the plates by rinsing with distilled
water, and the agar was stained with 0.03% Con-
go Red followed by destaining with 1M NaCl. The

formation of the hydrolysis zone around colonies
indicated the presence of cellulolytic activity [12].

The xylanase activity of isolated was exam-
ined according to Strauss et al. [12] with some
modifications on YNB agar containing 1% xylan.
Plates were incubated at 26 °C for up to 7 days
and flooded with iodine solution. The appear-
ance of a hydrolysis zone around yeast colonies
indicated the presence of xylanase activity.

Pectinase activity was determined on YNB
agar containing 1% citrus pectin [5]. Plates were
incubated at 26 °C for up to 7 days and flooded
with iodine solution [13]. The appearance of a
hydrolysis zone around yeast colonies indicated
the presence of pectinase activity.

The detection of p-glucosidase activity was car-
ried out on an agar medium containing 0.5 % arbu-
tin, 1% yeast extract, and 2% agar, and ammonium
ferric citrate solution was added after sterilization
[11]. Tubes were incubated at 26 °C for 5—7 days.
The development of dark purple-brownish color of
the medium indicated the presence of extracellular

Table 1. Phenotypic identification of microorganisms isolated from rotten wood

Strain Yeast species/genus Strain Yeast species/genus
wl.1 Debaryomyces hansenii wll.2 C. tropicalis
wl.2 Pichia sp. wll.3 Pichia membranifaciens
w2 D. hansenii wl2 Pichia sp.
w3 D. hansenii wl3.1 Geotrichum/Galactomyces sp.
w4 D. hansenii wl3.2 Candida sp.
w5 Kluyveromyces lactis var. drosophilarum wl5 P memranifaciens
wo6.1 D. hansenii wlé Lachancea fermentati
w6.2 Kluyveromyces sp. wl7.1 Candida sp.
w7.1 Pichia sp. wl7.2 Hanseniaspora sp.
w7.2 Prototheca sp. wl8 Scheffersomyces stipitis
w9 K. lactis var.drosophilarum w20.1 S. stipitis
w10.1 Saccharomyces paradoxus w20.2 Candida sp.
wl0.2 Candida tropicalis w20.3 Candida sp.
w10.3 Kluyveromyces lactis var. drosophilarum w21.1 Candida sp.
wll.l K. lactis var. drosophilarum w21.6 Candida sp.
90 ISSN 1028-0987. Microbiological Journal. 2022. (4)
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B-glucosidase, while the change to light-medium
brown was considered weak activity.

Preliminary screening of yeasts fermenting xy-
lose, L-arabinose and cellobiose. The ability of the
isolated yeasts to ferment xylose, L-arabinose and
cellobiose was examined in Dunbar tubes con-
taining nutrient broth of the following composi-
tion (g/L): yeast extract — 5.0, the corresponding
sugar — 20.0. Yeasts grown on YPD agar for 48 hr
at 26 °C were suspended in the sterile saline solu-
tion with the final cell concentration of 108 CFU/
mL and used for the inoculation. Dunbar tubes
were cultivated at 26 °C for up to 4 weeks. The
ability of yeasts to ferment xylose, L-arabinose,
and cellobiose was qualitatively assessed by the
amount of carbon dioxide gas accumulated in the
closed arm of the fermentation tube: «—» — the
absence of fermentation; «+» — weak fermenta-
tion, «++» — the accumulated gas displaces the
medium from the closed arm of the tube by %,
«+++» — the accumulated gas displaces the me-
dium by 2/3, «++++» — the accumulated gas dis-
places the medium completely from the closed
arm of the tube. The ability of yeasts to ferment
xylose (20 g/L) was also qualitatively determined
at the elevated temperatures of 32 °C and 37 °C
and in the presence of 0.25—1% (v/v) acetic acid.

Ethanol production from xylose by batch fer-
mentation. Yeast culture grown on YPD agar at
26 °C for 24 h was inoculated into YPX broth
containing 40 g/L xylose instead of glucose and
cultivated at 28 °C on a rotor shaker at 200 rpm.
The obtained inoculum was added into 250 mL
flasks containing 80 mL of YPX broth. The ini-
tial cell concentration was 1—1.5 x 107 CFU/mL.
Batch fermentation was carried out under static
conditions (without shaking) in flasks stoppered
with glass fermentation traps containing 40% sul-
phuric acid and also under the submerged micro-
aerobic conditions on a rotor shaker at 120 rpm at
26 °C for 5—7 days. Samples were withdrawn ev-
ery 24 hr for biomass and ethanol determination.
Yeast growth was monitored by CFU counting on
YPD agar plates using the serial dilutions method.
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Fig. 1. Cells of yeast-like non-photosynthetic alga Proto-
theca sp. grown on malt agar, 5 days

Determination of ethanol concentration. Etha-
nol concentration in the medium was deter-
mined by gas chromatography-mass spectrom-
etry using an Agilent 6890N/5973inert (Agilent
Technologies, USA) capillary column HP-IN-
NOWax (30mx0.25mmx0.25mm) (J&W Sci-
entific, USA). Separation was performed with a
temperature gradient of 20 °C/min from 40 to
120 °C, the carrier gas was helium, and the flow
rate through the column was 1 mL/min.

All the experiments were performed in
triplicate, and the results are respresented as
means + standard deviations.

Results. From 22 samples of rotten wood col-
lected in the Holosiivskyi Forest, Kyiv in 2020—
2021, 30 strains of yeasts and yeast-like microfun-
gi were isolated. The preliminary identification
based on the phenotypic traits of the isolates was
performed. Almost all isolated strains were rep-
resented by ascomycetous yeasts and belonged to
the genera Debaryomyces, Pichia, Kluyveromyces,
Candida, Lachancea, Hanseniaspora, Schefferso-
myces, and Saccharomyces (Table 1).

One isolated strain was identified as yeast-like
non-photosynthetic alga Prototheca sp. (Fig. 1).
The largest number of isolates were represented by
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Table 2. Extracellular hydrolytic activity of strains isolated from rotten wood

Strain

wl.1
wl.2
w2
w3
w4
w5
wo.1
w6.2
w7.1
w7.2
w9
wl10.1
wl10.2
w10.3
wll.1l

Note: black color indicates positive reaction, gray color indicates weak hydrolytic activity, white color indicates the
lack of hydrolytic actitvity; * B-glu — B-glucosidase activity, xyl — xylanase activity, cel — cellulolytic activity (CMC

Extracellular hydrolytic activity*

B-glu xyl cel

pect

Strain

Extracellular hydrolytic activity*

wll.2
wll.3
wl2
wl3.1
wl3.2
wl5
wl6
wl7.1
wl7.2
wl8
w20.1
w20.2
w20.3
w2l.1
w21.6

hydrolysis), pect — pectinase activity

B-glu

Table 3. Screening for fermentation of xylose, L-arabinose, and cellobiose

xyl cel

pect

Sugar fermentation Sugar fermentation
Strain Strain
xylose cellobiose L-arabinose xylose cellobiose L-arabinose

wl.1l — — — wll.2 — — —
wl.2 — — — wll.3 — — —
w2 — — — wl2 — — —
w3 — — — wl3.1 — — —
w4 — — — wl3.2 — — —
w5 — — — wl5 — — —
wo.1 — — — wlé — — —
wo.2 — — — wl7.1 — — —
w7.1 — — — wl7.2 — — —
w7.2 — — — wl8 ++++ — —
w9 — — — w20.1 ++++ — —
wl10.1 — — — w20.2 — — —
w10.2 — — — w20.3 — — —
w10.3 — — — w2l.1 — — —
wll.1 — — — w21.6 — — —

Note: «—» — the lack of fermentation, «++++» — fermentation of sugar (xylose), the accumulated gas displaces the

medium completely from the closed arm of the tube.
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Table 4. Xylose fermentation by yeasts S. stipitis w18 and w20.1 at elevated temperatures*

26 °C 32°C 37°C
Yeast strain Xylose concentration, g/L Xylose concentration, g/L Xylose concentration, g/L
20 40 70 100 20 40 70 100 20 40 70 100
S. stipitis w18 | 4 days | 4 days | 5 days | 5 days | 4 days | 4 days | 5 days | 5 days | 4 days | 4 days | 5 days | 5 days
S. stipitis w20.1 | 4 days | 4 days | 5 days | 5 days | 4 days | 4 days | 5 days | 5 days | 4 days | 4 days | 5 days | 6 days

Note: * the time necessary for the completion of xylose fermentation in Dunbar tubes (++++).

Table 5. Effect of acetic acid on xylose fermentation
by yeasts S. stipitis w18 and w20.1

Acetic acid concentration,% (v/v)

Yeast strain

0 0.25 0.5 1.0
S. stipitis w18 ++++ — _ _
S. stipitis w20.1 +H++ — _ _

species Debaryomyces hansenii (5 strains), Kluy-
veromyces lactis var. drosophilarum (4 strains),
and Candida sp. (6 strains).

As rotten wood is known to be a rich source
of microorganisms with a broad spectrum of
hydrolytic activities [3], the ability of the iso-
lated yeasts to hydrolyze such substrates as ar-
butin, xylan, pectin, and carboxymethylcellulose
was determined (Table 2). The majority of the
isolates exhibited strong or weak extracellular
B-glucosidase activity. However, only two strains
C. tropicalis w10.2 and wl11.2 possessed weak
extracellular pectinase and xylanase activities.
None of the studied microorganisms exhibited
cellulolytic properties.

The ability of yeasts to ferment sugars released
during hydrolysis of lignocellulosic substrates
is a valuable biotechnological trait as the major
ethanol producer from lignocelluloses — yeasts
Saccharomyces cerevisiae are incapable of fer-
menting pentoses, e.g. xylose or L-arabinose
[6]. Screening of the isolated strains for yeasts
fermenting xylose, L-arabinose, or cellobiose re-
sulted in the detection of two strains identified as
Scheffersomyces stipitis with a xylose-fermenting
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activity (Table 3). All studied isolates lacked the
ability to ferment L-arabinose or cellobiose.

The yeasts Scheffersomyces stipitis are known as
efficient ethanol producers from xylose, but they
also often lack the ability to withstand stressful
conditions. Both isolated yeast strains S. stipitis w18
and w20.1 retained their xylose-fermenting activity
at substrate concentrations up to 100 g/L at elevated
temperatures (32 °Cand 37 °C) (Table 4). However,
acetic acid, one of the main inhibitory compounds
resulting from lignocellulose hydrolysis, complete-
ly inhibited fermentation of xylose by both strains
at concentrations 0.25—1% (v/v) (Table 5).

Ethanol production from xylose by yeasts S. sti-
pitis w18 and w20.1 was determined during batch
oxygen-limiting fermentation under static condi-
tions and on a rotary shaker at 120 rpm. Ethanol
production from 40 g/L xylose under static con-
ditions was very low (2.2—2.8 g/L ethanol after
7 days of cultivation) (data not shown). During
cultivation on a rotor shaker, ethanol production
from 40g/L xylose was much higher, with the max-
imum ethanol concentrations (5.5—6.1 g/L) and
biomass values achieved by the end of the first day
of fermentation (Fig. 2). However, ethanol levels in
the fermentation medium considerably decreased
after 24 h fermentation, which can be explained by
re-assimilation of ethanol by yeast cells [14].

Discussion. Plant biomass is an important eco-
logical niche for various microorganisms. As its
main component cellulose, the major source of
polysaccharides on Earth is very resistant to micro-
bial degradation, the first microorganisms to begin
colonization of lignocellulosic substrates are usual-

93



O.D. Ianieva, M.O. Fomina, T.V. Babich, G.P. Dudka, V.S. Pidgorskyi

1,00E + 10 S. stipitis wi8 7

6

1,00E + 09 + .5

4
Yeast growth 1’
—_ B —=— Yeast gro b
g 1,00E + 08 —=— FEthanol 142 =
) concentarion S
2 11 %
O =
< 1,00E +07¥ . L L L 085
)
g LOOE +10 S. stipitis w20.1 -
5 163
5 &
> 1,00E + 09 | . S
4@

3

1,00E + 08 -=- Yeast growth 2

-=- Ethanol
concentarion 11
1,00E + 07 ! L ! L 0

0 1 2 3 4
Fermentation time, days

9)]

Fig. 2. Ethanol production from xylose by S. stipitis w18
and w20.1 strains

ly filamentous fungi possessing efficient hydrolytic
enzymes [1]. Yeasts are also an important group of
microorganisms that can form associations with
other microorganisms and are consistently found
in various lignocellulosic substrates [3].

In this work, 30 strains of yeast and yeast-like
microfungi have been isolated from 22 samples
of rotten wood. 29 out of 30 strains were repre-
sented by ascomycetous fungi, predominantly
genera Debaryomyces, Kluyveromyces, Pichia,
and Candida. D. hansenii was the most frequent-
ly isolated yeast species (5 strains) followed by K.
lactis var. drosophilarum (4 strains). D. hansenii
is commonly found in rotten wood and other
plant materials [3, 7, 8]. Interestingly, Kluyvero-
myces yeasts are comparatively rarely isolated
from decaying biomass [4], although yeasts K.
lactis var. drosophilarum are associated with in-
sects and the places of their habitat [15]. Pichia
yeasts which were frequently isolated in this
work are also among the most common inhabit-
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ants of rotten wood and decaying plant materi-
als [4, 16]. S. stipitis are xylose-fermenting yeasts
that are commonly associated with various lig-
nocellulosic substrates [7, 17, 18] and wood-
feeding insects [9, 18] and have been detected
in various geographical locations, including Eu-
rope, North and Central America [18]. However,
to our knowledge, this is the first report on the
isolation of S. stipitis in Ukraine and, very likely,
on the territory of the former Soviet Union.
One strain of yeast-like non-photosynthetic
alga Prototheca was detected. This microorgan-
ism is widely present in various natural sources,
including tree slime fluxes and sediments. It is
also known as a causative agent of human and
cattle infections [19]. In general, the yeast mi-
crobiota of rotten wood in this work represents
typical ascomycetous yeasts found in different
lignocellulose-related habitats. Although in some
works, both ascomycetes and basidiomycetes
are found in the samples of rotten wood [4] and
tree bark [16], and predominantly ascomycetous
yeasts were isolated when xylose-containing en-
richment medium was applied [7], no basidio-
mycetous yeasts were isolated in this study.
Yeasts isolated from decaying biomass fre-
quently possess a set of hydrolytic enzymes di-
rected at the decomposition of lignocellulosic
substrates, e.g. cellulose, hemicelluloses, pectin,
and cellobiose [3]. The screening of yeast strains
isolated in this work for extracellular hydro-
lytic enzymes revealed a high prevalence of
B-glucosidase-positive strains although only two
out of 30 isolates possessed weak pectinase and
xylanase extracellular activities and none — cel-
lulase activity. Such a phenomenon can be partly
explained by the taxonomy of the isolated yeasts
predominantly belonging to Ascomycota. In sev-
eral reports regarding yeasts isolated from ligno-
cellulosic substrates, the cellulase and xylanase
activities were predominantly exhibited by basid-
iomycetous yeast Aureobasidium sp. [16, 20], or
by other basidiomycetous yeasts [20, 21]. In con-
trast, the p-glucosidase activity is more widely

ISSN 1028-0987. Microbiological Journal. 2022. (4)



Evaluation of Non-Conventional Yeasts Isolated from Rotten Wood for Hydrolytic Activities and Xylose Fermentation

distributed in various taxonomic groups of yeasts
[22], which is consistent with our findings.

As yeast S. cerevisiae commonly used for etha-
nol production lacks the capacity to ferment
pentoses formed after hydrolysis of lignocellu-
lose [6], a search for new efficient natural pen-
tose-fermenting yeasts goes on. No cellobiose
or L-arabinose-fermenting yeast strains were
detected in rotten wood samples in this work.
Two strains S. stipitis w18 and w20.1 capable of
D-xylose fermentation were found.

Xylose-fermenting yeasts have been found in
nature all over the world: rotten wood in the Ama-
zonian forests [7], rotten wood, decaying fruit and
soil in Japan [23], and gut of wood-feeding insects
in Guatemala [9]. A high diversity of cellobiose-fer-
menting yeasts was found in rotten wood in Brazil-
ian rainforests [8]. There are extremely few reports
regarding L-arabinose-fermenting yeasts [24].

The cost of ethanol production from lignocel-
lulosic materials is still high, partly due to the
different temperature optima of enzymatic hy-
drolysis and fermentation stages that require the
separation of these two processes [25]. Thus, the
use of thermotolerant xylose-fermenting yeasts in
simultaneous hydrolysis and fermentation could
provide several advantages for biofuel production
costs. Yeasts S. stipitis are perhaps the best-studied
natural xylose-fermenting yeasts. Their tempera-
ture optimum for ethanol production from xy-
lose is strain-variable; there are reports of the best
performance at temperatures of around or below
30 °C [26, 27] and even the loss of the fermenta-
tion ability at 37 °C [26]. In our qualitative experi-
ments, yeast strains S. stipitis w18 and w20.1 have
been shown to maintain their ability to ferment
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IncturyT Mikpobionorii i Bipyconorii im. [I.K. 3a6onotnoro HAH Vkpaiun,
By AkajieMika 3a6onorHoro, 154, Kuis, 03143, Ykpaina

BU3HAYEHHS TTIPOTITUYHNX BIACTUBOCTEN TA ®EPMEHTATLIIT KCMIO3UM HETPAJUIIIVMHNX
TPDKJDKIB, I30JIbOBAHMX 3 MEPTBOT JIEPEBVMHI

Tifporii3 JMrHOLEMIIO3HNX MaTepialiB A0 IIPOCTUX IYKPIB Ta IOAA/IBIIA iX KOHBEPCis 10 6ioeTaHOTY € OfHMM 3
HalICepIIO3HIIINX BUK/INKIB B 610MaIMBHIN IPOMICIOBOCTL. MepTBa AepeBMHA B IPMPOJ CIIepIIy KOTOHI3YEThCs
mepeBaXHO GaKTepisMu Ta MillemiaTbHNMY rpubaMt, 110 MaloTh aKTUBHI rigponitnyni Gepmentr. OgHaK APDLKIXKI
TAaKOX € BXX/IMBOIO IPYIIO0 MiKpOOPTraHi3MiB, AKi HACENAIOTh MEPTBY JIePEBUHY Ta MOXKYTb OpaTu aKTUBHY y4acTh
B 1i rigporisi. MepTBa iepeBrHa MOXKe Oy TH IPUPOSHNUM pe3epByapoOM APIX/KIB — IePCIeKTUBHIX IPOLYLIEHTIB
TifpOMiTUYHMX PEePMEHTIB, Y TOMY YMC/I KCUTaHa3s, LieTonas, P-IMoKo3uias, abo 3HaTHOI 10 hepMeHTalil MOHO-
MepiB IepeBVHM — IIeHTO3HMX IIYKpiB, 30KpeMa Kcunosn. OTKe, METOX0 JaHOi poOoTu OyIo IpOBeCT CKPUHIHT
IpDKIKIB, 130/IbOBAaHMX 3i 3paskiB MepTBOI ZepeBUHM, IO MAOThb (epMeHTH 3 JIi€l0, CIPAMOBAHOIO Ha Iigporis
KOMIIOHEHTIB JITHOLIEIIIO3N, Ta 3[aTHNX (pepMeHTyBaTu Kcumosy, L-apabinosy ta nemo6iody. Merogu. Illtamu
IpLXIKIB Oy710 i3071bOBaHO 3 22 3pa3KiB MEPTBOI lepeBUHM Ta ineHTI(IKOBAHO 3a (PEHOTUIIOBUMI O3HAKAMIU 3Tifi-
HO Bu3HauHMKa Kurtzman Ta iH. BusHaueHHA TigpoOMiTMYHMX BIACTMBOCTEN Ta 34ATHOCTI i3071bOBaHMX LITaMiB
(dbepMeHTYBaTH KCUI03Y, L-apabiHosy Ta 11en06i03y POBOAMIN 38 CTAHJAPTHUMMU MeToAuKamu. PesymbraTu. 30
IITaMiB MIKpOCKOIIYHMX IpubiB 6Y10 i301b0BaHO 3 22 3pasKiB MepTBOI AepeBUHM, Bifibpanux B [omociiBcbKo-
My sici, M. KnuiB. IlepeBakHa 6inpiuicTh i30/4TiB Oy/Iu ImpefcTaBHMKAaMy aCKOMIIleTOBUX APDLKMIXKIB Ta 3a deHo-
TUIIOBMMMU O3HaKaMu Oynu BifHeceHi o ponis Candida (8 mramis), Debaryomyces (5 mramis), Kluyveromyces (5
wraMiB), Pichia (5 mramiB), Scheffersomyces (2 mramm), Lachancea, Hanseniaspora, Saccharomyces, Geotrichum/
Galactomyces. Takoxx O6yB Bufinenni 1 mraM fpbKaKonoaioHoI HepoTOCHHTE3YI04901 BogopocTi Prototheca sp. Y
OimbiIocTi i307bOBaHMX WITaMiB (66.6%) ClOCTepiraam 30BHIIIHBOKIITYHHY B-I/IIOKO3MIa3Hy aKTUBHICTD, a JiBa
wramu Candida tropicalis feMoHCTpyBanu clMabKy MEeKTMHA3HY Ta KCMIaHa3Hy akTuBHOCTL. JKozeH 3 i30/14TiB He
MaB 30BHIIIHBOK/TITYHHOI 1[e/TI0/Ia3HO] aKTUBHOCTI. [IBa mtamMu ApDKIKIB, BifHeceHNX 3a GEHOTUIIOBUMY O3Ha-
KaMu 1o BURLY S. stipitis, Oymu 31aTHI pepMeHTYBaTH KCUI03Y B KOHLIeHTpanii 20—100 1/, y ToMy ducri i 3a migsu-
menol Temneparypu (37 °C). Ouroa Kucnora B KoHIeHTpaniil 0.25—1% (v/v) IOBHICTIO IIpUTHiYyBaia 30aTHICTD
IIUX IITaMiB 30pOfKYBaTy KCUI03y. 3a YMOB MiKpoaepoOHOI pepMeHTalii i KOHIeHTpauii kcmnosu 40 r/n1 o6unsa
IITaMM IIPOAYKYBaIu 10 6 I/71 €TaHOMY Yepe3 24 TOOVHM KY/IbTUBYBAaHHA. 3 TIOfa/IbIINM Ky/IbTUBYBAHHAM KOHIIEH-
Tpalisl eTaHOIy 3HIDKYBAJIacs, 10, IMOBIpHO, OB A3aHO 3 pe-acUMIIALIEI0 eTaHONY KT THHaMM ApbKIKiB. YKomen
3 i3071bOBaHMX LITAMIB APDKIXKIB He OB 3gaTHUM 10 (epmenTanil nenobiosn ta L-apabinosn 3a Mikpoaepo6HMX
yMoB. BucHoBKkm. [IpixmxoBa Mikpo6ioTa MepTBOI AepeBrHN [0/I0CIIBCHKOTO JIiCy IpefcTaB/IeHa epeBaXKHO ac-
KoMilleToBuMI gpixmKamu. Haitgacrinte ceper i30/1b0BaHMX IITaMiB CIIOCTepirany B-Iiko31ugasHy MO3aKIiTUHHY
aKTVUBHICTb. Hamu Briepinie MOBiZOMIISETHCS MIPO i307A1iI0 KCMITO30(epMEHTYIOUNX APDKILXKIB S. stipitis Ha Tepu-
topil Ykpaiun. Jpixmxki Scheffersomyces stipitis 6ynu equHUMM i30/19TaMM, 3TaTHUMU 1O (hepMeHTallil KCUIo3M Ta
npepcras/Anm 7% ycix i30/IbOBaHMX LITAMIB.

Kntouosi cnosa: mepmaa depesuna, 0pisicodici, 2ioponimuuni 6nacmueocmi, pepmeHmanisi KCUno3u.
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