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Abstract: The article is devoted to the IBK Mushroom
Culture Collection as an essential basis of preservation of
genofund of macrofungi in pure culture and fundamen-
tal research on biology and biotechnology of edible and
medicinal mushrooms in Ukraine. Isolation methods of
macromycetes pure cultures are described and nutrient
agar media to preserve the vegetative mycelium in a vi-
able state are listed. The verification methods using the
DNA nucleotide sequences are described, cultural mor-
phological features of the strains on agar nutrient media
and microstructures of vegetative mycelium by optical
and scanning electron microscope are characterized.
Production of biologically active substances - melanins,
polysaccharides, lipids, cytokinins, antimicrobial activ-
ity, and the ability of heavy metal sorption by numerous
macromycetes was studied. A list of some important for
biotechnology edible and medicinal mushroom species
maintained in the IBK Collection is provided. A spe-
cial attention paid in the IBK Collection to cultures of
rare fungi species, particularly of those listed in the Red
Data Book of Ukraine. Criteria of their identification
and verification are briefly discussed. Microscopic fea-
tures of vegetative mycelia and morphological charac-
ters of the colonies of 10 rare for Ukraine fungi species
are given. The main parameters of nutrient media, plant
biostimulants and cultivation conditions for certain
types of macromycetes are characterized. The strains of
the IBK Collection, potential producers of biologically
active substances, were selected and their cultivation
conditions, composition of nutrient media and methods
for stimulating the synthesis of biologically active com-
pounds have been established. High-yielding edible and
medicinal mushrooms strains for fruit bodies’ produc-
tion on the elective plant substrates were demonstrated.
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INTRODUCTION

Mushrooms have considerable economic significance
as objects of mushroom growing industry and a source
of pharmacological substances with oncostatic, im-
munomodulating, radioprotective, antiviral and other
properties, dietary supplements, enzymes, antibiot-
ics, etc. Regarding conservation of mycobiota outside
natural habitats of mushrooms, ex situ culture collec-
tions are crucial in maintaining the gene pool of mac-
rofungi in pure culture. The IBK Mushroom Culture
Collection of the M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine is the largest
official Culture Collection of macromycetes in Ukraine
and one of the biggest in number of species and strains
in Europe. It was founded in 1966 on the basis of the
Department of Mycology, firstly for the purpose of in-
vestigations in submerged culture. For the moment the
Collection contains 1250 strains belonging to 236 spe-
cies of 104 genera of Basidiomycota and Ascomycota
fungi, including rare and biotechnological important
species with medicinal properties [Bisko et al., 2016a].
There are some unique dicaryotic strains of mushrooms
from various taxonomic and environmental groups of a
wide geographical origin, which are producers of bio-
logically active substances, biomass and fruit bodies in
the IBK collection. In 2001, the Cabinet of Ministers of
Ukraine defined the IBK Mushroom Culture Collection
as the National Heritage of Ukraine (Decree Ne 1709,
adopted on 19 December, 2001). The IBK Mushroom
Culture Collection is registered in the WDCM interna-
tional database. For the development of new methods
of cultivation, based on selected strains from the IBK
Culture Collection, the staff of the Department of My-
cology of the M.G. Kholodny Institute of Botany was
twice awarded the State Prize of Ukraine in Science and
Technique (1989, 2005) and the Award of the National
Academy of Sciences of Ukraine, Academy of Sciences
of Belarus and the Academy of Sciences of Moldova
(2009).

MATERIAL AND METHODS
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Isolation and identification. The majority of cultures
were isolated from the natural material in Ukraine, Rus-
sia, Belarus, Czech Republic, Israel and USA. Some
cultures were obtained from other collections, institu-
tions and mycologists. All mycological material before
the isolation was identified by mycologists - experts in
taxonomy of relevant groups of fungi. A verification of
mushroom species and strains of the IBK Mushroom
Culture Collection using molecular-genetic and cultur-
al-morphological methods were done. For some strains
a complete determination of the nucleotide sequences
of the internal transcribed spacers (ITS1, ITS2), 5.8S
gene of rDNA, as well as the partial determination
of 18S and 28S sequences surrounding the ITS, was
performed [Lomberg et al. 2003; Mykchaylova et al.
2017b]. On the basis of received sequences the inves-
tigated strains added into NCBI GenBank. To confirm
the taxonomic affiliation of the strains we studied their
cultural and morphological characteristics. Microstruc-
tures of vegetative mycelium by optical and scanning
electron microscopy were investigated [Buchalo 1988;
Buchalo et al. 2009]. The production of biologically ac-
tive compounds — polysaccharides, melanins, lipids, cy-
tokinins, investigation of antimicrobial activity and the
sorption of heavy metal by some species of macromy-
cetes were studied by standard methods [Al-Maali et al.
2014; Bisko et al. 2012; Dyakov et al. 2011; Poyedinok
et al. 2008; Vedenicheva et al. 2016].

Preservation methods. For isolation and preservation of
cultures the wort, malt, compost, potato-dextrose and
other agar media, including added herbal extracts, are
used [Buchalo 1988; Buchalo et al. 2011]. Isolation of
macromycetes is performed in the field during expedi-
tion trips and in laboratory. The storage of pure cultures
of Ascomycetes and Basidiomycetes are determined by
peculiarities of morphology, ecological and biological
properties of the fungi developing in culture mainly
as asporous vegetative mycelium. Isolation of pure
cultures from fruit bodies tissue or basidio - and asco-
spores are made using conventional and modified meth-
ods [Buchalo et al. 2011]. Each culture was deposited
to the Collection under certain number and information
is kept in data base of the IBK Collection. Cultures are
preserved in refrigerators at 4+1°C. The Catalogue of
the IBK Collection are revised and published every 5
years.

RESULTS AND DISCUSSION
The major purpose of the IBK Collection is to preserve
the gene pool of edible and medicinal macrofungi in
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pure culture. Unlike other macromycetes collections, in
the IBK Collection contains a large number of strains
commonly cultivated worldwide by producers of ed-
ible mushrooms as well as dietary and pharmacological
substances. They belong to the genera Pleurotus (Fr.)
P. Kumm., Agaricus L., Lentinus Fr., Oudemansiella
Speg., Flammulina P. Karst., Hericium Pers., Pipto-
porus Karst., Omphalotus Fayod, Schizophyllum Fr.,
Ganoderma P. Karst., Trametes Fr., Laetiporus Mur-
rill, Lycoperdon Pers., Coprinus Pers., Macrolepiota
Singer, etc. and are represented in the collection by a
wide diversity of strains. A large number of strains of
edible fungi are sustained in the IBK collection, such
as Agaricus bisporus, Pleurotus ostreatus, Lentinula
edodes, Flammulina velutipes, others, as well as pro-
vide the essential basis for biotechnological potential
[Babitskaya et al., 2002, 2003, 2007; Bereqovaya et al.,
2012; Bisko et al., 2012, 2018a, b; Buchalo et al., 2011;
Buchalo, Mitropolskaya, 2002; Dyakov et al., 2011;
Ivanova et al., 2014; Krupodorova et al., 2012; Lom-
berg et al., 2000; Lomberh et al., 2002; Moldavan et
al., 2000; Nizhenkovska et al., 2015; Truchonovech et
al., 2012; Vasser et al., 2016]. These species are widely
cultivated throughout the world. Most of them, except
for L. edodes, grow in nature in Ukraine. Thus, Culture
Collection contains numerous strains of mushrooms
from various taxonomic and environmental groups of
a broad geographical origin, are widely used in funda-
mental and applied science.

The strains of macromycetes used in different bio-
technologies (edible, producers of biologically active
substances, including pharmacological ones) are pre-
served and the most important fungi species and strains
quantity presented in the Table 1 [Bisko et al., 2016a,
2018a, b]. The research data on morphological and cul-
tural characteristics of the strains contribute to reliable
continuous preservation of the strains under cultural
conditions for the purposes of ex-sifu conservation, re-
search, and sustainable use of genetic resources.

Mushroom Culture Collection is an important re-
source for development of mushroom growing in
Ukraine and biotechnologies of dietary treatment and
prevention supply, food supplements, pharmaceutical
and biologically active substances. Cultures of 123 spe-
cies with known pharmacological properties used in in-
ternational folk and traditional medicine are represented
in the Collection. Besides cultivated species described
above, a special attention is also paid to cultures of rare
species of fungi, particularly of those listed in the Red
Data Book of Ukraine [Bisko et al., 2016b, 2018a, b;
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Table 1. Important edible and nonedible mushrooms with medicinal properties preserved at the IBK Mushroom

Culture Collection (Ukraine).

Species Common name Number
of strains
*Agaricus bisporus (J.E.Lange) Imbach Button Mushroom 53
*A. bitorquus (Quél.) Sacc. Summer Mushroom 7
*4.blazei Murrill Almond Mushroom 2
*Auricularia auricula-judae (Bull.) Quel. Juda’s Ear, Black ear 7
*Coprinus comatus (O.F.Miill.) Pers. Shaggy Mane 13
*Cyclocybe aegerita (V.Brig.) Vizzini Black Poplar, Pioppino Mushroom 15
*Fistulina hepatica (Schaeff.) With. Beefsteak fungus, Beefsteak Polypore 10
*Flammulina velutipes (Curtis) Singer Velvet Foot Collybia, Enoki 42
Fomes fomentarius (L.) Fr. Tinder Conk Mushroom 12
Fomitopsis betulina (Bull.) B.K.Cui, M.L.Han & Y.C.Dai Birch Bracket Mushroom 26
Fomitopsis officinalis (Vill.) Bondartsev & Singer Agaricon 3
Ganoderma applanatum (Pers.) Pat. Artist’s Fungus 21
Ganoderma lucidum (Curtis) P.Karst. Reishi 39
*Grifola frondosa (Dicks.) Gray Maitake 31
*Hericium coralloides (Scop.) Pers. Comb Tooth, Coral Fungus 4
*Hericium erinaceus (Bull.) Pers. Monkey Head, Lion’s Mane 20
*Hypsizygus marmoreus (Peck) H.E.Bigelow Bunashimeji 14
Inonotus obliquus (Fr.) Pilat Chaga Mushroom 7
Irpex lacteus (Fr.) Fr. Milk-white Toothed Polypore 27
*Laetiporus sulphureus (Bull.) Murrill Sulphur Polypore, Chicken-of-the- 37
woods

*Lentinula edodes (Berk.) Pegler Shiitake 68
*Lepista nuda (Bull.) Cooke Blewitt 9
*Morchella esculenta (L.) Pers. Yellow Morel, Common Morel 13
*Phallus impudicus L. Stinkhorn Mushroom 12
*Pholiota mutabilis (Schaeff.) P.Kumm. Changeable Agaric 7
*Pholiota nameko (T.I1t6) S.Ito & S.Imai Nameko 4
*Pleurotus citrinopileatus Singer Golden Oyster, Yellow Oyster 2
*Pleurotus djamor (Rumph. ex Fr.) Boedijn Pink Oyster 3
*Pleurotus eryngii (DC.) Quél. King Oyster 34
*Pleurotus nebrodensis (Inzenga) Quél. White EIf 4
*Pleurotus ostreatus (Jacq.) P. Kumm. Winter Oyster, Pearl Oyster 173
*Pleurotus pulmonarius (Fr.) Quél. Indian Oyster, Lung Oyster 17
*Sparassis crispa (Wulfen) Fr. Cauliflower Mushroom 11
*Stropharia rugosoannulata Farl. ex Murrill Wine-red Stropharia, Garden Giant 7
Trametes versicolor (L.) Lloyd Turkey Tail 18
Schizophyllum commune Fr. Split Gill Fungus 24

Note: * - edible mushroom.

Mykchaylova et al., 2017a, b; Red Data Book, 2009].
There are 11 mushroom species: Agaricus bresadola-
nus, Clathrus archeri, Fomitopsis officinalis, Grifola
frondosa, Gyromitra slonevskii, Hericium coralloides,
Leucoagaricus barssii (Zeller) Vellinga, Morchella
steppicola, M. crassipes, Polyporus umbellatus, and
Sparassis crispa in the IBK Collection. For species iden-
tification of basidiomycetes in vegetative stage of their
development, specific criteria for identification and
verification of macromycetes of certain taxonomic and
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ecological groups in culture are required. The creation
of macromycetes identification system in the vegetative
stage requires the accumulation of a large amount of
experimental data. The search for the identification and
verification criteria of individual taxonomic and ecolog-
ical groups of macromycetes in a pure culture needs the
study of the cultural and morphological properties using
optical and scanning electron microscopy. Peculiarities
of mycelium growth and formation of fruiting bodies in
culture are investigated within special program devel-
oped by the Collection staff. This program includes re-
search on cultural-morphological characteristics using
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scanning electron microscopy, cultivation conditions,
physiological and biochemical characteristics of strains
that can be used to determine species identity of the cul-
ture. It has been established that during cultivation pe-
riod on reference agar nutrient medium, taxonomically
significant characters at species level are the following:
ability to form teleomorph stage; presence and type of
asexual sporulation; presence, shape and location on the
mycelium of clamp connections, chlamydospores; for-
mation of crystals inlays and abnormal structures on hy-
phae; type of filamentous colony and its radial growth
rate; nature of the colored test reactions in presence of
certain enzymes, etc. As noted above the most reliable
criteria for identification of fungi in the culture is their
fruit bodies’ formation. But, unfortunately, not all fungi
form the teleomorph stage in culture and may be easily
determined. The results of our observations on the spe-
cies from the Red Data Book of Ukraine are presented
in Table 2. The basic morphological characteristics of
some strains are given.

Among considered species, only H. coralloides
strains were fast enough to form fruit bodies on
different agar media, also with some plant additives
such as oak sawdust, pine, coriander broth, etc. [Bisko
etal., 2016b] (Fig. 1). Other investigated species did not
form a generative stage in culture, except S. crispa and
F. officinalis cultures, which started fruiting after a long
cultivation term (45-60 days) but only on the selected
media [Mykchaylova et al., 2017a, b].

For mushroom species from the Red Data Book
of Ukraine, verification is carried out using molecular
genetics research methods. On the basis of the conducted
molecular analysis of the ITS sequence, the investigated

species of mushrooms were introduced into the NCBI
GenBank database (https://www.ncbi.nlm.nih.gov/
genbank/). Thus, we have started the creation of the first
in the state of the genetic bank of vulnerable species
of macromycetes included in the Red Data Book of
Ukraine. For each species, based on the study of their
biology, individual cultivating parameters, optimal
conditions of conservation in culture are selected. This
work is currently conducting.

Research of growth characteristics and the search
for optimal substrates is an important factor in ensuring
the vitality of the culture of mushrooms. The main
studied medium parameters were: sources of nitrogen
and carbon, the ratio of nitrogen to carbon, pH of
nutrient media, critical and optimal temperatures and
concentration of biostimulants. These parameters have
been experimentally selected for many mushrooms
cultures from our collection, including rare and
biotechnological valuable, such as: mushrooms of
genus Agaricus, Fomitopsis, Ganoderma, Hericium,
Morchella, Pleurotus, Sparassis, Trametes, Verpa and
many others. Most of tested strains from our collection
of mushrooms preferred glucose as a source of
carbon, but there were exceptions. Thus, some strains
of Ganoderma lucidum, G. applanatum, Morchella
crassipes grew best on medium with lactose or sucrose.
Peptone was the most preferred source of nitrogen for
most part of tested mushrooms culture, but some strains
of Morchella conica, M. esculenta and other preferred
ammonium phosphate as a source of nitrogen.

The ability to synthesize the polysaccharides by
some biotechnologically perspective mushrooms strains
from IBK collection was studied. It has been shown that

Figure 1. Hericium coralloides IBK 2332: 1. fruit bodies formation after 20-30 days
cultivation on tube, 2. Petri dish, 3. Erlenmeyer flask.
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Table 2. Macromycetes species from the Red Book of Ukraine, stored in the IBK Collection with
mycelial characteristics of some strains.

Species IBK
number

Morphological features

Agaricus bresadolanus
Bohus

Clathrus archeri
(Berk.) Dring

Fomitopsis officinalis
(Vill.) Bondartsev &
Singer

Grifola frondosa
(Dicks.) Gray

Gyromitra slonevskii
V.P. Heluta

Hericium coralloides
(Scop.) Pers.

Morchella crassipes
(Vent.) Pers.

Morchella steppicola
Zerova

Polyporus umbellatus
(Pers.) Fr.

Sparassis crispa
(Wulfen) Fr.

104

2405

5004

332

1932

2332

2209

2215

2571

304

Myecelial colony white, dense, downy, branching mycelial cords are usual, golden
drops of exudates are present; reverse not changed. Crystals and anastomoses are
present on hyphae.

Mycelial colony slow growing, not dense, cottony-woolly with silky concentric
zones, whitish to brownish; reverse colorless. Clamp connections and
anastomoses are present on hyphae. Thin hyphae with irregular ampulatory
swelling near the septa.

Myecelial colony slow growing, the morphology depended on the composition of
nutrient medium, were mainly two types: dense, opaque, cottony, less velvet,
white with a lot of short air hyphae, reverse not changed; or white but not dense,
woolly or floury. Thin-walled, moderately branched, regularly sewed, unpainted
generative hyphae, diameter 1.2-3.5 pm. Regular unilateral two types clamp
connections: without a slit and seldom medallion-type, some anastomoses and
mycelial cords as well as blastoconidia after prolonged cultivation (more than 30
days). The incrustation of hyphae in the form of thin villi.

Mycelial colony white, later light tawny-brown tones longitudinally linear,
eventually thickly, cottony, non-rhizomorphic. The mycelium grows out
unevenly. At maturity, the dense mycelial mat can be peeled directly off the agar
media. Mycelia have developed strong yellowish to orangish-brown mottled
zones, with drops of yellowish metabolite. In the vegetative mycelium numerous
medallion clamp connections are present, anastomoses between hyphae and
clamps occurred. In the younger part of mycelial colony branched thin (< 1 um
width) hyphae (dichohyphidia) are formed. Apical and intercallar chlamydospores
form on hyphae, which usually have no clamp connections.

Mycelial colony slow growing, not dense, cottony-woolly, becoming grayish or
light brown soon; reverse is brown; lacunose, anomalouse hyphae, and
anastomoses are present.

Mycelial colony is felt or cottony, dense, white; reverse is yellow with age, easily
formed the stage of a teleomorph. Numerous medallion-type clamp connections
are present. Intercallar and terminal chlamydospores and anastomoses between
hyphae are usual. Abundant crystals of different shape, mycelial rings and
conidial sporulations are present.

Mycelial colony is woolly, more or less dense, white, becoming grayish or light
brown soon; reverse is brown. Microsclerotia are yellow-brown, more abundant
on oatmeal malt yeast enriched agar media. Lacunose hyphae are present in the
zone of sclerotia formation.

Mycelial colony is woolly, dense, cream or light brown; reverse is brown.
Microsclerotia solitary on agar media are usual, more abundant on potato dextrose
agar media. Lacunose, anomalouse hyphae, and anastomoses are present.
Conidial sporulation of Costantinella terrestris type occurs.

Mycelial colony is white, shiny, eventually not dense, cottony or
silky depending from nutrient media. The mycelium grows out unevenly. Mycelia
developed zonal circles due to different density, yellowish drops of exudates are
present; reverse becoming yellow with age. In the vegetative mycelium the clamp
connections are present; at low temperatures observed the sclerotia.

Mycelial colony slow growing, the morphology depended on the media
composition, two types: dense, white, reverse not changed; and white, not dense,
sparse, transparent, with less short air hyphae, reverse colorless. The hyphae with
regular one-sided gapless clamp connections, numerous secretory cells on the
surface, anastomoses, filamentous strands and films.
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good producers of polysaccharides are some strains
of Ganoderma lucidum, Lentinula edodes, Lentinus
tigrinus,  Crinipellis  schevczenkovi,  Neolentinus
lepideus. Together with colleagues from the Institute
of microbiology of National Academy of Sciences of
Belarus we studied various factors affecting the yield
of polysaccharides in these strains. Among the factors
studied were aeration, temperature, pH of medium,
sources of nitrogen and carbon, their concentration
and ratio. The obtained results allowed developing
recommendations on submerged cultivation of the
most perspective strains G. lucidum, C. schevczenkovi,
L. edodes - producers of polysaccharides from IBK
collection [Bisko et al., 2012, Babitskaya et al., 2003,
2007]. Also, we investigated the effects of various
biostimulants on the synthesis of polysaccharides. It
was proved that zinc citrate, obtained by the method
of aquanotechnology, stimulated the synthesis of
exopolysaccharides by Trametes versicolor. In addition,
we studied the sorption of heavy metal preparations,
numerous factors that influence on the lipogenesis,
selected strains - highly effective producers of melanins,
studied of antimicrobial activity of mushrooms [Al-
Maali, 2018; Al-Maali et al., 2014a, b, 2016a, b]. A
new concept of using low-intensity artificial light in
biotechnology of cultivation of edible and medicinal
mushrooms has been developed. It has been found for
the first time that short-term low-intensity irradiation in
the visible part of the spectrum has stimulated growth
and biosynthetic activity of macromycetes. The study
involved pure strains of A. bisporus, F. velutipes,
H. erinaceus, L. edodes, P ostreatus, G. lucidum
[Poyedinok et al., 2008, 2015a, b, c, 2018].

Last years our research was conducted on the
search of phytohormones in mushrooms. We screened
the mushrooms cultures from IBK collection for the
presence of cytokinins in the biomass. First it was
found that mycelium of 13 species of mushrooms
(M. esculenta, F. officinalis, S. crispa, G. frondosa, P.
nebrodensis, L. edodes, H. coralloides, H. erinaceus,
T. versicolor, C. aegerita, G. Ilucidum, P. ostreatus,
F. velutipes) contains different concentrations of
cytokinins, which are polyfunctional phytohormones
and involved in growth and development regulation
[Vedenicheva et al., 2016, 2018a, b].

Also in recent years, a work on expanding of
cultivated edible and medicinal mushroom range new
for Ukraine was continued. We have successfully
collaborated with a number of institutions, industrial
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enterprises and mushroom farms. Our partners were
“Esmash” (Kyiv), “Zhovtneve” (Dnipro), “Mushroom
Doctor” (Melitopil). The effective technologies for
P eryngii, H. erinaceus, G. lucidum, C. aegerita, F.
velutipes fruit bodies production were developed (Fig.

Figure 2. Development of new edible and medicinal
mushroom species cultivation under industrial
conditions of Ukraine: 1. Cyclocybe aegerita 1BK
960, 2. Flammulina velutipes 1BK 1860, 3. Hericium
erinaceus 1BK 991, 4. Hericium coralloides IBK 2332,
5. Ganoderma lucidum 1BK 1889, 6. Pleurotus eryngii
IBK 1991.

Many substrate combinations and environment
conditions were tested. The selective substrates and
media were found, as well as productive promising
mushroom strains. Biotechnology of some others
perspective mushroom species is under construction.

The fulfilled studies on cultural properties of the
species, including growth of vegetative mycelium and
development of fruit bodies, are required to important
biotechnology introductions as well as to enable
successful reintroduction of rare or declining species
of fungi into natural habitats. Thus, the Collection
staff has developed methods of passages, choosing
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selective nutrient media for some species with higher
requirements for nutrients and microscopic visual
system control cultures in absence of extraneous
microflora which allows maintaining the viability of
cultures in the Collection, including enzymatic and
physiological activity, over decades.

The IBK Mushroom Culture Collection provides
consulting on methodological issues and identification
of cultures, exchanges of culture collections around
the world. The IBK Collection is a major scientific and
information basis for fundamental and applied research,
training of master, bachelorand PhD theses in biology and
biotechnology of macromycetes in research institutions
and universities of Ukraine, Belarus, Russia, Moldova,
Latvia and other countries. For the last 50 years, the
species and strains of IBK Collection were used as the
research objects for 25 PhD and 8 Dr. Sci. theses, as
well as the basis for publication of 12 monographs,
numerous articles in national and international journals.
Due to the importance of preserving the biodiversity of
fungi, the further work of the collection is seen in the
expansion of the taxonomic and ecological diversity of
macromycetes with an emphasis on rare and threatened
species, as well as species with useful resource properties
- edible, medicinal, and producers of biologically active
substances.
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Ukraynanmin nadir va tohliiks altinda olan
gobalaklarinin biotexnoloji shamiyyatli nov
miixtalifliyi vo genetik resurslarimin saxlanmasi

Nina A. Bisko

Marqarita L. Lomberg

Oksana B. Mykchaylova

Nadiya Y. Mytropolska

M.Q. Xolodnov adina Botanika Institutu, Ukrayna Milli
Elmlor Akademiyasi, 2 Terescenkivsska kiigasi, Kiyev
01004, Ukrayna

Moqalo papaqli goboloklorin  genofondunun tomiz
kulturada saxlanmasinin mithiim osast kimi IBK
Makromiset Kultura Kolleksiyasina vo Ukraynada
yemoali vo tibbi shomiyyatli goboloklorin biologiyast
vo Dbiotexnologiyas1 lizro fundamental todqiqatlara
hasr edilib. Makromisetlorin tomiz kulturalarinin
ayrilmasi Usullan tosvir edilir vo vegetativ miselilori
canli soraitdo saxlamaq tUg¢lin aqarli qida miihitlor
sadalanir. DNT nukleotid ardicilliglarina osason
yoxlama iisullar tosvir olunur, aqarli qidali miihitlerds
stamlarin  kultural morfoloji xiisusiyyatlori, optik

26

vo skan elektron mikroskopu vasitesilo vegetativ
miselilorin mikrostrukturlar sociyyslondirilir. Coxsayli
makromisetlor torofindon bioloji aktiv maddslarin
- melaninlor, polisaxaridlor, lipidler, sitokininlorin
istehsali, antimikrob aktivliyi, agir metal udulmasi
gabiliyysati  Oyronilmisdir. IBK  Kolleksiyasinda
saxlanilan biotexnologiyada istifade ii¢lin vacib olan
bazi yemoli va tibbi ohamiyyatli gobalok ndvlorinin
siyahisi toqdim edilir. IBK Kolleksiyasinda saxlanilan
nadir gobolok ndvlorinin  kulturalarina, xiisusilo
bunlardan Ukraynanin Qirmizi Kitabina daxil olanlara
diqgat yetirilir. Onlarin toyin edilmasi vo yoxlanmasi
meyarlari qisa sokildo miizakira olunur. Ukrayna {igiin
10 nadir makromiset noviin vegetativ miselisinin
mikroskopik olamatlori vo koloniyalarinin morfolojt
xiisusiyyatlori verilir. Qida miihitin asas parametrlori,
bitki biostimulyatoru vo makromisetlorin miioyyan
novlori liclin becorma soraiti xarakterizo edilir. IBK
kolleksiyasinda saxlanilan stammlar, bioloji aktiv
maddslorin potensial istehsalgilar1 se¢ilib vo onlarin
becorilmosi soraiti, qida miihitin torkibi vo bioloji
aktiv maddolorin sintezinin stimullagdirilmasi {isullari
miloyyon olunub. Yiiksok mohsuldarliga malik olan
yemoli vo tibbi ohamiyyatli goébslok stammlarinin
meyva cismininin omalo golmasi tglin elektiv bitki
subtratlar1 niimayis edilib.

Acar sozlor: IBK gobalok kultura kolleksiyasi,
mikrostrukturlar, becormo, sitokininlor, melaninlor,
polisaxaridlar, lipidlor

CoxpaHeHue OMOTEXHOJIOTHYECKH BAKHOTO BU/I0BO-
ro pa3Hoo0pa3usi U reHeTHYECKUX PECYPCOB PeIKUX
U MCYEe3AK0IUX BUIOB IPUlOB YKPaANHbI

Huna A. bucbko

Maprapura JI. Jlom0epr

Oxcana b. MuxaiijioBa

Hapusa 10. Mutponoanckas

HUnemumym bomarnuxu umenu H.I Xonoonozo
HAH Vkpaunwi, yn. Tepewenxosckas 2, Kues 01004,
Yxkpauna

B crarse npuBenensl naHHble 0 Koynekumu KyasTyp
HUSIMOYHBIX TpuboB HMHcTHTyTa bBoTanmkm wumenn
H.I'Xonognoro HAH VYkpauns! (IBK) - ocHoBHOTO HC-
TOYHHKA COXpPaHEHHs TeHO(POHa MaKpPOMHIIETOB B UH-
CTOH KynbType Ui GyHAaMEHTaIbHOTO N3yYeHUs OHo-
JIOTHU ¥ OMOTEXHOJIOTHHU CheTOOHBIX U JIEKaPCTBEHHBIX
rpuboB B YkpauHe. OnucaHbl METONBI BBIACTICHUS YH-
CTBIX KyJBTYyp MaKpOMHUIIETOB, IEPEYNCIIEHBI TUTATENb-
HBIE Cpenbl U1 COXpPaHEHHs BEreTaTMBHOIO MUIIETHS
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B JKH3HECIIOCOOHOM cOCTOSHHH. OXapakTepu30BaHbBI
MeTOAB! Bepu(UKAMU TYyTEM OIpEIeNIeHUus HyKIIeo-
THUAHBIX TT0CJIEI0BATEIBHOCTEH I TAMMOB, H3YUSHHS FIX
KYJIBTYpaIbHO-MOP(OTOTHISCKHX OCOOCHHOCTEH Ha
arapm30BaHHBIX MMUTATEIBHBIX CPEAax W MHKPOCTPYK-
TYp MHIIETTHS B ONTHYECKOM W CKaHUPYIOIIEM MHKPO-
ckorie. [IpuBeneHo wcciemoBaHne OMOJIOTHYECKH aK-
THUBHBIX BEIIECTB y MHOTOYHCIIEHHBIX MaKpPOMHIIETOB
— TONUCAaXapuI0B, MENAHMHOB, JHUIHIOB, [TUTOKUHU-
HOB, N3y4EHUS aHTUMUKPOOHOI aKTUBHOCTH H CITOCO0-
HOCTH COpOMpOBaTh TsKenble MeTausl. [lpuBomnTcs
repedeHp HamboJiee BaXKHBIX JJIS HCIONB30BAHHUA B
OMOTEXHOJIOTHH BHUIOB CHeMOOHBIX M JIEKAPCTBEHHBIX
rprOOB, KOTOpBIE COXpaHsroTcs B Kommekumun KyasTyp
IUBIIOYHBIX TprOoB. Ocoboe BHUMaHHE YACICHO CO-
xpaHennio B Komnekiuu peakux s YKpawHbI BUIOB
rpuboB, BHeceHHBIX B KpacHyro KHury, mx wmeHTH-
(dukanum n Bepubukanun. JlaHB MUKPOCKOITHYECKHIE
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XapaKTEPUCTUKN BEreTaTHBHOTO MHIETUS U Mopdo-
Jorudeckue 0coOeHHOCTH KonmoHud 10 pemkux mis
YKkpauHbl BHAOB MakpoMHIIETOB. OxapaKTeprn30BaHBI
OCHOBHBIE TTapaMeTPhI MMUTATEIBHBIX CPEI, PACTUTEIb-
HBIX OMOCTHUMYIIITOPOB W YCIIOBHM KYJBTHBHPOBAaHUS
IUTS OTAENBHBIX BUAOB MakpoMHUIeToB. llomoOpansl
IITaMMBI KOJUIEKIINH — TEePCIEKTUBHBIE MPOIYLIEHTHI
OHMOJIOTHYECKN aKTHBHBIX BEIIECTB. YCTaHOBIIEHBI yC-
JOBHS WX KyJBTUBHPOBAHUS, COCTaBBl MHUTATEIBHBIX
Cpel W CIOCOOBI CTUMYJISIINN CHHTE3a OWOIOTHIECKH
aKTUBHBIX coeqnHeHNnH. CeleKTHpPOBaHbI BBICOKOYPO-
JKaifHbIE MITaMMBI CHhEJOOHBIX M JIEKAPCTBEHHBIX TPH-
0OB /JIs1 BRIPANTUBAHMS TUTOIOBBIX TEJ Ha AIIEKTUBHBIX
PacTHUTENBHBIX CyOCTparax.

Kntoueevie cnosa: Konnexyus xyremyp wisinoOuHbIxX
epubos IBK , muxpocmpykmypol, Kylbmusuposauue,
YUMOKUHUHbL, MEIAHUHbI, HOIUCAXAPUObL, TUNUObL



