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Physiological and biochemical traits of yeasts
from soils of various ecosystems of East Antarctica

Abstract. The diversity of psychrophilic / psychrotolerant microorganisms from Antarctica is a preferred subject of study by 

microbiologists, in turn, the communities of endolithic and hypolithic yeast cultures are practically not studied, and the litera-

ture on the biotechnological potential of such microorganisms should cover important biomolecules in addition to cold-adapted 

enzymes. In order to study the characteristics and biopotential of yeast cultures isolated from soil samples of East Antarctica, a 

number of physiological and biochemical tests were carried out. This article provides a list of the studied morphological charac-

teristics, and also describes the results of the study of enzymatic activities and biochemical properties. In the course of research, 

it was revealed that Antarctic yeast isolates have a wide range of enzymatic activities when growing on agar media: most isolates 

were characterized by the presence of lipolytic, amylolytic, DNase, urease activities and the production of esters; a much small-

er number of isolates were capable of manifesting proteolytic, cellulolytic and pectolytic activities, the release of organic acids 

and the formation of starch-like compounds. The study of tolerance to stress showed the presence of resistance of the studied 

cultures to the effects of ultraviolet radiation with a wavelength of 254 nm and low concentrations of copper sulfate in the envi-

ronment. A qualitative assessment of the level of glycogen in yeast cells by staining with Lugol's solution showed that one culture 

is capable of accumulating glycogen in significant amounts. Additionally, the ability of yeast cells to accumulate lipids with in-

creasing age of cultures was shown. The destruction of the surface of the mineral motor oil by the culture broth made it possible 

to identify yeast isolates with high destructive activity. This experience allows us to consider Antarctic yeast cultures as promising 

producers of biologically active compounds. The variety and spectrum of physiological activities of the investigated isolates al-

lows us to consider them as promising producers of biological compounds for use in medicine and biotechnology.
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1 Introduction

Yeasts comprise a highly diverse group of eukaryotic 

microorganisms which differ in nutritional require-

ments and survive in harsh environmental condi-

tions. They are found in saline and polluted waters, 

in soils containing different levels of heavy metals; 

they endure low humidity, high and low tempera-

tures, UV radiation etc. (Satyanarayana & Kunze, 

2009). Turkiewicz et al. (2003) suggested that yeasts 

may be better adapted to low temperatures than bac-

teria. Therefore, it is not surprising that yeasts be-

longing to genera such as Bullera, Candida, Cryptococ-

cus, Cystofilobasidium, De ba ryomyces, Kondoa, Leu cos-

poridium, Metschnikowia, Mrakia, Pseudozyma, Rho-

do torula, Sakaguchia, Spo ro pachydermia, Sympodio-

myces and Trichosporon we re identified in different 

habitats in Antarctica (Di Menna, 1960; Vishniac & 

Hempfling, 1979).

The first article describing isolation of microorga n-

isms from the snow samples collected in the Antarc tic 

which is considered the coldest and driest habitat on 

Earth was published in 1941 (Darling & Siple, 1941). 

Afterwards, there appeared many papers on microor-
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ganisms from various environments in Antarctica, 

mostly about isolation of cyanobacteria and actinobac-

teria (Cary et al., 2010; de Pascale et al., 2012; Guglian-

dolo et al., 2016). Despite the lately growing amount of 

research concentrating on the yeasts of the continent, 

our knowledge of them is yet limited and scarce.

Under low temperatures yeasts and bacteria con-

tribute the most to the nutrients’ recirculation and 

mi neralization of organic matter (Gerday et al., 2000), 

having adapted their vital cellular processes to the low 

temperatures (D’Amico et al., 2006). Psychroto lerant 

yeasts have an optimum temperature for growth at about 

15 °C or lower, a maximum up to 25 °C but are still ca-

pable of growing at 0 °C or below; in contrast, the psy-

chrophilic microorganisms are capable of growing at 

5 °C and below, regardless of whether the optimum 

temperature was about 15 °C or more (Gounot, 1986; 

Robinson, 2001). Low temperatures and limited access 

to nutrients in the Antarctica are serious problems for 

living organisms. To be able to use and compete for the 

carbon sources in their habitats, the yeasts which have 

adapted to secrete cold hydrolytic enzymes (Alcaíno et 

al., 2015) and antimicrobial compounds (Barahona et 

al., 2016), making them a promising array to screen for 

biotechnologically promising species.

Although the first report on the physiological and 

biochemical properties of Antarctic yeasts was pub-

lished 55 years ago (Di Menna, 1966), the current 

publications are mostly dedicated to cold-tolerant 

bacteriae and archaea. There are comparatively few 

publications on the biodiversity and biotechnological 

application of the yeasts. Moreover, about 43% of 

isolates obtained by Connell et al. (2010) belonged to 

nondescript species, reflecting the lack of knowledge 

on the cultivable yeast biodiversity in various Antarc-

tic biotopes (Sampaio, 1999).

Our work aimed at studying the physiology and 

biochemistry of cultivable yeasts isolated from differ-

ent ecosystems of the East Antarctica.

2 Materials and methods

Sampling design

The study used eight samples of fine earths (hypo-

liths and endoliths) from the East Antarctica (Mo-

lodezhnaya Station in Enderby Land, seasonal ba-

se Gora Ve cher nyaya, and Prince Charles Mountains 

(MacRo ber tson Land)). The samples were collected 

from the wild in 2015–2017 (Table 1) (Gribanova & 

Mya min, 2019).

Enrichment cultures from soil samples

Soil samples were mixed with 0.8% NaCl at 1 : 9 ratio and 

incubated for four hours using a rotary shaker. After that, 

0.1 ml of the suspension was plated on the following 

media: Hata, Bold’s Basal Media, Sabou raud dextrose 

agar, glucose peptone agar, Ashby’s agar, Hutchinson-

Clayton agar, with added antibiotics (chlo ramphenicol 

(Cm) and streptomycin (Sm)) to prevent bacterial 

growth. The Petri dishes were incubated at 10 and 18 °С 

for four to five weeks (Zenova et al., 2002).

Table 1. Sampling metadata

Sample Collection site in E Antarctica Hypoliths / endoliths Collection year

1 Molodezhnaya Station hypoliths 2016

2 Molodezhnaya Station endoliths 2016

3 Prince Charles Mountains hypoliths 2015

4 field base Gora Vechernyaya hypoliths 2015

5 field base Gora Vechernyaya hypoliths 2015

6 field base Gora Vechernyaya endoliths 2015

7 field base Gora Vechernyaya hypoliths 2017

8 Molodezhnaya Station hypoliths 2017



108 ISSN 1727-7485. Ukrainian Antarctic Journal, 2, 2021, https://doi.org/10.33275/1727-7485.2.2021.681

Е. Gribanova, V. Miamin: Physiology & biochemistry of yeasts (E Antarctica)

Cryoconservation of pure yeast cultures

In a plastic Eppendord tube there were mixed 200 μl 

20% glycerol and 800 μl of yeast culture washout with 

PBS medium from the surface of the agar medium. 

The tubes were stored at –70 °С. A fortnight later, the 

cultures’ viability was tested (Babyeva & Golubev, 1979).

Capsule staining

Capsules were visualized using two methods: the neg-

ative ink staining and staining using a Burri-Gins 

me thod. The preparations were viewed using a 100× 

mag nification of light microscopy with immersion 

(Ba bye va & Golubev, 1979).

Determination of the temperature optimum 

Yeast cultures were streak-plated on the Sabouraud 

de xtrose agar and incubated at 4 °C, 10 °C, 18 °C, 

22 °C, 28 °C and 37 °C for ten days with daily counts, 

after which the optimum temperatures for the studied 

cultures were inferred (Babyeva & Golubev, 1979).

Determination of the enzyme activities

of the isolated yeast cultures

a) Amylolytic enzymatic activity

To determine the amylolytic enzymatic activity, 

the yeast cultures were replica-plated on a Petri dish 

with a medium containing starch. The plates were in-

cubated at 4 to 37 °C for five days to study the differ-

ence in the manifestation of enzymatic activity at dif-

ferent temperatures of cultivation of Antarctic yeast 

cultures. Then, the plates were poured with the Lugol 

solution to visualize the results; for the isolates with 

amylolytic activity, there were seen clear zones arou nd 

the colonies (Lysak & Zheldakova, 2002). 

b) Lipolytic Activity

The yeast cutures were replica-plated on a Petri 

dish with a medium containing Tween 20 or Tween 

80. The Petri dishes were incubated at 4 to 37 °C dur-

ing five days. The positive result was the formation of 

opaque zones of various morphology around the yeast 

colony (Kurzanov, 1975).

c) Proteolytic Activity

The isolates were replica-plated on a Petri dish 

with the Calcium Caseinate Agar. The plates were in-

cubated at 4 to 37 °C for five days. The positive result 

was registered if lighter zones appeared around yeast 

colonies (Lysak & Zheldakova, 2002).

d) DNAse activity

The isolates were replica-plated on a Petri dish 

with the DNAse Test Agar with Toluidine Blue and 

incubated at 4 to 37 °C for five days. The positive re-

sult was registered if lighter zones appeared around 

yeast colonies (Karpov, 1985).

e) Cellulolytic Activity

The isolates were replica-plated on a Petri dish 

with a medium containing 2% carboxymethylcellu-

lose solution. As a control we used a culture of Pecto-

bacterium carotovorum 3–2. The plates were incuba ted 

at 4 to 37 °C for two-five days, then poured with 0.1% 

Congo red for 15 min and washed with 8% NaCl. 

The positive result was registered if lighter or trans-

parent zones appeared around yeast colonies (Zubov 

& Tolchenov, 2012).

f) Pectolytic Activity

The isolates were replica-plated on a Petri dish with 

a medium containing 3 ml 1M CaCl
2 
and coated with 

1% sodium polypectate solution. For the control we 

used a culture of Pectobacterium carotovorum 3–2. The 

plates were incubated 4 to 37 °C for five days. The pos-

itive result was the formation of holes around the yeast 

colonies (Rukhlyadeva & Korchagina, 1973).

g) Urease activity was tested in two ways:

• Rapid Urea Broth Test for Yeasts 

To each Eppendorf tube we added 0.5 ml of the 

Urea broth medium. Yeast cultures were added to the 

test tubes, and one test tube with only the test medi-

um was left as a control for comparison. For inocu-

late, we used fresh cultures grown 5 days on the Sab-

ouraud agar. The urease activity test was done at 

37 °C during four to five days. For more robustness, 

we also did it at the same time at 18 °C, 22 °C and 

28 °C. The results were read daily. Any change in 

color from the straw-colored to pink indicated that 

the tested cultures had urease (Roberts et al., 1978).

• Christensen Urea Agar Method

The medium was heated in a water bath to melt the 

agar and poured into test tubes (4.5 ml with 0.5 ml 
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20% urea), mixed, and slanted. The yeasts were 

stre aked on, with an uninoculated test tube as con-

trol. The cultivation lasted for up to five days, at the 

temperature optimal for the organisms. In urease-

positive ca ses the alkalinized medium changed the 

color to pink, in the negative, it remained yellow 

(Babyeva & Golu bev, 1979).

Organic acids formation

Molten chalk agar was poured into Petri dishes. The 

dried dishes were streaked with the tested isolates. 

They were incubated for 10—15 days at 18 °C. In po-

sitive cases, there appeared transparent zones aro und 

the streaks (Babyeva & Golubev, 1979).

Ester formation

1 ml of the liquid medium containing 1% yeast auto-

ly sate solution and 5% glucose was poured into Eppe-

ndorf tubes. Every tube was inoculated with a yeast 

culture using a bacteriological loop. For the control, we 

used an Eppendorf tube with 1 ml medium. The tubes 

were kept at 18 °C for two-five days. The esters were 

determined by odor (Babyeva & Golubev, 1979).

Starch-like compounds’ production

The cultures were streaked onto the medium for de-

termining the formation of starch-like compounds 

medium and cultivated for 10–12 days at 18 °C. The 

dishes were poured with Lugol solution and left in the 

light for two hours. If starch-like compounds were 

present, the medium and (or) the colony were stained 

black (Babyeva & Golubev, 1979). 

Growth in liquid media

5 ml of the glucose-peptone medium with yeast ex-

tract was poured into sterile test tubes. The prepared 

test tubes were inoculated with the tested cultures 

and kept at 18 °C for four weeks. The cultures’ growth 

was analyzed (Babyeva & Golubev, 1979).

Tolerance to heavy metals (CuSO
4
)

Petri dishes were poured with melted Sabouraud me-

dium with 0.01%, 0.025%, 0.05%, 0.1%, 0.2%, or 

0.3% CuSO
4
. The yeasts were streaked onto the me-

dium and kept at room temperature for five days with 

daily evaluation of the cultures’ growth. The data 

were interpreted to infer the heavy metals’ effect on 

the tested yeasts’ growth (Bagaeva et al., 2013). 

Qualitative estimate of glycogen levels in the cells

The cultures were streaked onto the YPD medium 

and incubated at 18 °С for four weeks. The living cul-

tures were stained with the Lugol solution. After two-

three minutes the yeast cells were stained yellow and 

the glycogen, brown (Byrtusová et al., 2020).

UV tolerance

The cultures were irradiated with UV light (254 nm 

wavelength) with the lamp 15 cm above the Petri dish 

for 5–55 min with a 5 min step. Afterwards the dishes 

were kept at 18 °C for 15 days. For the control we 

used the mesophilic cultures of yeasts Hansenula sp. 

and Rhodotorula mucilaginosa. UV tolerance was 

graded by colony formation (Villarreal et al., 2016).

Biosurfactant production

Cultures grown on the YPD medium were transferred 

to test tubes with 1 ml of sterile distilled water. The sus-

pensions were thoroughly vortexed. Then, 0.3 ml cell 

suspension was transferred to a test tube with 5.7 ml 

li quid culture medium (BPM). The cultures were kept 

at 18 °C for five days on a rotary shaker. Afterwards they 

were centrifuged for 20 min at 10.000 rpm. The super-

natant was used to calculate the emulsification index (EI).

To determine the EI, we mixed 4 ml supernatant 

with 4 ml kerosene and actively mixed for 2 min. The 

EI was calculated by the formula:

EI = (foam height / total column height) ⋅ 100%

The rest of the culture broth was used for the wet-

ting test and the drop collapse test (Fedorova et al., 

2010; Bueno et al., 2019).

Wetting test

A drop of yeast suspension cultured on the BPM was 

placed upon a paraffinized glass slide. For the control 
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we used a drop of distilled water and measured its di-

ameter. The larger the difference between the tested 

culture’s diameter compared to the water drop’s di-

ameter, the higher the wetting activity of the suspen-

sion (Fedorova et al., 2010; Bueno et al., 2019).

Drop Collapse test

To a sterile Eppendorf tube we added 150 μl mineral 

motor oil and left for an hour, after which we added 

200 μl of a a culture’s supernatant. The results (the 

change in the oil volume) were read after 1 min, after 

3 min, after 1 hour and 1 day (Fedorova et al., 2010; 

Bueno et al., 2019).

3 Results

Six samples yielded 20 yeast isolates total when grown 

on different media. The colonies differed in color 

(orange, pink, red, creamy, white) and in morphology 

(Table 2). The obtained isolates were stored at –70 °С.

The isolates were identified as yeasts based on the 

morphology and size of cells using a 100× magnifica-

tion of a light microscope. They are currently being 

identified by molecular-biological methods.

We studied the isolates’ physiological and bioche m-

ical features.

Most yeasts’ optimum growth temperatures were 

between 10 and 22 °C, with no strictly psychrophilic 

isolates found. Therefore, growth studies at negative 

temperatures were not carried out.

Cell tolerance to various environmental impacts can 

be provided by various mechanisms, for example, by en-

capsulation. This was confirmed by negative staining with 

ink and staining after Burri-Gins techniques: all isolates 

produced capsules (Fig. 1). Examples of results corre-

spond to 100× magnification of a light microscope.

The isolates’ responses to stress shed light on their 

adaptation abilities. One of them is tolerance to a 

range of concentrations of some heavy metal in the 

medium (in our case, CuSO
4
 at 0.01 to 0.3%), yet we 

did not find the high tolerance we expected of the 

isolates. All cultures grew robustly at CuSO
4
 levels up 

to 0.05% (Fig. 2). This figure shows the qualitative 

results of studies of cultures 7–71 (red), 7–180 (light 

pink) and 8–36 (creamy) as an example.

The isolates were also put under the UV light for 

some amount of time (5–55 min) after which the 

cells’ viability was checked. Nine isolates had high 

UV tolerance (were viable after 40 min of irradiation) 

(Gribanova & Miamin, 2021a).

A study of the enzymatic activities of the antarctic 

yeasts revealed the lipolytic, amylolytic, DNAse, and 

urease activities for most of them. A far fewer number 

of isolates was capable of proteolytic, cellulolytic, 

and pectolytic activities. Most isolates produced es-

ters, some were able to secrete organic acids and make 

Table 2. Morphological features

of the colonies in pure yeast cultures

Sample Culture Traits of the colony

1 15 White to transparent, matte, flat, uneven 

edge

32 White to transparent, matte, flat, uneven 

edge

16.1 White, round, convex, glossy

16.2 White, round, convex, glossy

Т3-1 Beige, round, convex, glossy

2 2 White, round, convex, glossy

3 Transparent, round, convex, glossy

3 38 Pink, round, convex, glossy

39 White, round, convex, glossy

26 Light pink, round, convex, glossy

4 1 Coral, round, convex, glossy

6 Orange, round, convex, glossy

7 Creamy, round, convex, glossy

8 Orange, round, convex, glossy

9 Pink, round, convex, glossy

10 Creamy with a white circle inside, 

convex, glossy

11 Creamy without a circle inside, convex, 

glossy

7 71 Red, round, convex, matte 

180 Light pink, round, convex, matte

8 36 Creamy, convex, edge, glossy

Note: the name of the studied cultures included the number of 

the sample from which the culture was isolated and the num-

ber of the isolate. For example, culture "15" was isolated from 

soil sample № 1, so the culture was designated as "1-15". Also 

with the rest of the isolates.
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Figure 1. Examples of staining results for the tested cultures by the negative staining with ink (left) and Burri-Gins (right) tech-

niques for each represented culture

 1-16.2 7-71 4-1 8-36

Figure 2. Differences in the stability of growth of yeast cultures at different content of CuSO
4
 in the nutrient medium

 0.01 % 0.025 % 0.05 % 0.1 % 0.3 %

Figure 3. Enzymatic activities in yeast isolates

starch-like compounds (Fig. 3, Table 3). According 

to the results obtained, the greatest enzymatic activ-

ity of the culture was manifested mainly at 18 degrees, 

therefore, Figure 3 shows the general results revealed 

at this temperature. The levels of activities were very 

diverse among the yeasts, which might be evidence of 

varying biological activity of the cultures in question. 

According to the results obtained, 4 cultures (1-32, 

1-16.1, 1-16.2 and 3-39) have the most diverse enzyme 

complex (6 out of 7 studied exozymes were identi-

fied), culture 1-15 is inferior to them (5 exoenzymes), 

 4-10 7-71

Figure 4. Opalescent zone examples (strains 4-10 and 7-71) at 

18 °С
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the rest of the isolates have only 2–4 exoenzymes. Co m-

mon to all isolates of Antarctic yeast was the ma ni-

festation of lipolytic activity, while the most enzyma t-

i cally active cultures were cultures 1-15, 1-32, and 

7-71. A far fewer number of isolates was capable of pro-

teolytic, cellulolytic, and pectolytic activities. Most 

isolates produced esters, some were able to secrete 

organic acids and make starch-like compounds.

Notably, there were opalescent zones around some 

colonies (mostly pink and red ones) in the lipolytic 

activity test (Fig. 4).

The nature of this phenomenon in yeasts has not 

been studied yet. But the fact of the discovery of such 

phenomenon, unusual for yeast cultures, attracts at-

tention and increases interest for further study of the 

nature of this phenomenon.

In liquid media the yeasts cause opacification, 

sediment formation, appearance of rings or differ-

ent kinds of film (Babyeva & Golubev, 1979). Film-

like growth shows the cells’ ability to unite in myce-

lial structures. Our studies showed that around half 

the isolates could produce films of various morphol-

ogy on the surface of the liquid medium, some of 

the others grew as rings on the air/liquid border, and 

two isolates did not grow on the liquid medium. 

Figure 5 shows the results of growth in liquid medi-

um of yeast cultures 2-2, 7-71, 1-16.2 and 4-11 as 

an example.

Table 3. List of strains studied and extracellular enzyme activities of yeasts and other features

Cultures

lipolytic

amylo-

lytic
DNAse urease proteolytic cellulolytic pectolytic

organic 

acids

starch-like

compounds
ethersTween

20 80

1-15 + + + + – + – + – + –

1-32 + + + + + + – + – – –

1-16.1 + + + + + + + – – – +

1-16.2 + + + + + + + – – – +

Т3-1 + + – – – – – – – – +

2-2 + + + + + – – – + + +

2-3 + + + – – – + + – + +

3-38 + + + + + – – – – + +

3-39 + + + + + + + – – – –

3-26 + + + + + – – – – + +

4-1 + + + + + – – – – + +

4-6 + + – + – – – – – – –

4-7 + + + + + – – – – + +

4-8 + + – + – – – – – – –

4-9 + + + + + – – – – – +

4-10 + + + + – – – – – – +

4-11 + + + + – – – – – – +

7-71 + + + + + – – – – + +

7-180 + + – + – – – – – – +

8-36 + + + + – – – – + – –

Notes: "+" — the presence of activity in the investigated strain; "–" — lack of activity.

 2-2 7-71 1-16.2 4-11

Figure 5. Yeast growth on liquid media: (a) — thick dense film 

at the border of air and liquid; (b) — uneven film at the border 

of air and liquid; (c) — ring-form growth; (d) — no growth

(a) (b) (c) (d)
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Yeast’s physiological state can be determined by the 

storage carbohydrates such as glycogen. The amount of 

glycogen in the cell changes depending on the yeast’s 

age and culture conditions: in cells with low physio-

logical activity it occupies less than a quarter of the 

space while in the mature ones — two-thirds and more. 

To qualitatively estimate the glycogen level in yeasts we 

stained them with the Lugol solution; 11 out of 20 

tested cultures exhibited low glycogen storage capacity, 

eight others showed moderate capacity, and one cul-

ture had high glycogen storage capacity (Fig. 6). The 

isolates were studied using a 100× magnification of a 

light microscope and dark-colored intracellular inclu-

sions were presumably attributed to glycogen grains.

"Carotenogenic yeasts" can be rich in lipids (up to 

70% w/w), which is why they are an object of rese arch 

as an alternative source of  lipids to use in biote chnology. 

Having studied this property at different sta ges of 

culture growth, we showed that most isolates after 

prolonged incubation began accumulating lipid drops 

reaching two thirds of the cell volume or more.

To find promising producers of biosurfactants of the 

glycolipid nature there were screened the yeasts which 

synthesize metabolites with emulsifying and wetting 

properties (Fedorova et al., 2010; Bueno et al., 2019; 

Gribanova & Miamin, 2021b). We showed that a nu m-

ber of the tested cultures synthesized compounds 

with properties typical for glycolipids when grown on 

specialized media. The emulsification index for the 

cultural liquid showed that for 3 out of 20 cultures, 

the index exceeded 50%, in seven others it was in the 

range of 20–50%, and in ten more — below 20% 

(Fig. 7). When suspension drops were placed onto a 

hydrophobic surface it was found that they wetted it 

more than water did. The highest wetting ability was 

shown for five cultures. According to the literature 

(Bueno et al., 2019), the higher the emulsification 

index, the higher the microbes’ destructive powers. 

Natural utilization of hydrocarbons mixes has ma-

jor outcomes for both biotechnology and ecology. 

One of hydrocarbon sources is mineral motor oil. 

The experiment on the yeasts’ ability to destruct a 

layer of oil revealed eight isolates with high destruc-

tive activity (the cultures which were able to halve the 

volume of the added oil). Six more isolates were able 

to destroy less than a third of the oil, and four isolates 

either showed very little or no ability to do it. 

Isolate 7-180 presented in Figure 8 destroyed the 

mineral motor oil layer by more than 2/3 of the total 

oil volume (the original volume of oil (left image) 

and its remaining volume (right image) are shown 

graphically in square brackets).

 2-2 8-36 3-39

 (no glycogen grains) (1–2 grains) (3–7 grains)

Figure 6. Glycogen amount in cells of different yeast cultures 

(isolates 2-2, 8-36, and 3-39)

Figure 7. Results of calculations of the emulsification index of 

the studied yeast cultures

Figure 8. Efficiency of breaking down a layer of mineral motor 

oil (results for isolate 7-180)
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4 Conclusions

Thus, our work characterized 20 yeast isolates for 

which we studied a number of physiological and bio-

chemical traits and the ability to produce biologically 

active substances. Among the cultures there were 

some promising for further study to use for biotech-

nology. In further work, the yeasts will be identified 

with the help of molecular-biological methods and 

the more interesting and promising species will be 

studied in more detail.

Note: in this article, mainly the qualitative charac-

teristics of the isolated Antarctic yeast were present-

ed. This stage of research is an integral part for fur-

ther planning research work and providing more ac-

curate quantitative characteristics of yeast cultures.
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Фізіологічні та біохімічні властивості ґрунтових дріжджів
з різних екосистем Східної Антарктиди

Реферат. Ряд дослідів з фізіології та біохімії були виконані для вивчення властивостей та біопотенціалу культур дріж-

джів, ізольованих із ґрунтів Східної Антарктиди. У статті наведено перелік вивчених морфологічних особливостей, а 

також описано результати вивчення ферментативних активностей та біохімічних характеристик цих культур. Антар-
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ктичні дріжджі, культивовані на агаризованих середовищах, мали широкий спектр ферментативних активностей: 

більшість проявляли ліполітичну, амілолітичну, ДНК-азну, уреазну активності та продукували ефіри, тоді як мен-

шість була здатна також до протеолітичної, целюлолітичної та пектолітичної активностей, секреції органічних кислот 

та синтезу крохмалеподібних речовин. Вивчення стресостійкості ізолятів виявило стійкість до опромінення ультра-

фіолетовим світлом за довжиною хвилі 254 нм та до низьких концентрацій сульфату міді у середовищі. Якісна оцінка 

рівня глікогену, виявленого фарбуванням із застосуванням розчину Люголя, показала здатність культури накопичу-

вати глікоген у значних кількостях. Також, встановлено здатність клітин дріжджів накопичувати ліпіди зі збільшен-

ням віку культури. Руйнування поверхні мінеральної олії культуральним бульйоном уможливило визначення ізолятів 

дріжджів з високою руйнівною активністю. Отримані результати, зокрема різноманіття виявлених фізіологічних ак-

тивностей, дозволяють вважати антарктичні дріжджі перспективними продуцентами біологічно активних сполук для 

використання у медицині та біотехнології.

Ключові слова: Антарктида, біосурфактанти, мікроорганізми, стресостійкість, ферментативні активності
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