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The aim of the study was modification of the nutrient medium for basidiomycetes of the genus
Pleurotus and its linear velocity of the growth determination. Biotechnological (obtaining and
subcultivation of the strain NC-35 in vitro) and statistical methods were used. It was found that
previously known media do not provide sufficient speed of mycelium growth and necessary biomass
yield. There were investigated the new components of nutrient medium for greater biomass of pure
culture of higher basidiomycetes of the genus Pleurotus obtaining. The nutrient medium for pure
cultures of higher basidiomycetes, which contains agar-agar and water, additionally included the oat
grain and oak bark decoctions in the following ratio per 1 l: agar-agar 15 g, oat grain decoction
600 ml, oak bark decoction 250 ml, distilled water — up to 1 1. The results of the linear growth rate
analysis of Pleurotus ostreatus on the test and the control nutrient media, the calculation of the
correlation coefficient indicate that for isolation and cultivation of oyster mushroom strains the most
suitable medium is medium with the content of oat grain and oak bark decoctions. The obtained results

will be used in the future for pure cultures of fungi of the genus Pleurotus obtaining in vitro.
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Mushrooms mycelium is sowing material
of fungi, the vegetative body of which consists
of thin branched filaments (hyphae), sterile
grown in different media and intended for
planting into the prepared substrate for
harvest production [1]. There are many
cultivated strains, which differ from each
other in appearance, productivity, amount
of allocated spores and the requirements for
growing conditions [2, 3]. Strain of mushrooms
(in German Stamm means the trunk, the base)
is a pure culture isolated from a particular
source or obtained by mutation or selection.
Modern strains are characterized by high
homogeneity and quality of mushrooms, high
productivity in combination with a short loop
of substrate colonization and fruiting [2, 3].

In Ukraine, the strain of oyster mushroom
(Pleurotus ostreatus) NC-35 has proved itself
the best. It is a hybrid strain, is one of the most
popular for oyster mushrooms cultivation
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(Fig.1). Data on the origin and development of
the strain are given in the tables 1 and 2 [4—-9].

The choice of source material. The
study was carried out during 2013-2015
at the ecobiotechnology and biodiversity
Department of National University of Life
and Environmental Sciences of Ukraine,
Kyiv. Sowing material of oyster mycelium
is presented by the strain NC 35. Mycelium
is white with characteristic odor. Fruiting
body is of medium size (50—80 mm), cap with
concave smooth edges, color from dark gray
to light gray, depending on the temperature
of cultivation, at natural light —taupe or
brown. The lower temperature in the chamber,
the darker color. Caps size varies from 50 to
120 mm in diameter. Mushrooms have a meaty
texture, especially at low temperature, are well
preserved and transported.

Obtaining the pure culture of fungi. For
pure culture of oyster mushroom obtaining



Fig. 1. Fruit bodies of oyster mushroom strain R-2
(NC-35)
Author of the photo: I. Otkidach, 2015

the follow media are used: meat-peptone
agar, potato-glucose agar, potato plantlets
and Elaeagnus angustifolia decoction agar
medium.

Nutrient media. The basis of nutrient
media creation for tissue cultures preparing is
a mixture of mineral salts and, as the nutrition
of cultured tissue is heterotrophic, the source
of carbon is added into the medium in the form
of sucrose or glucose. In addition to carbon,
oxygen and hydrogen, for the tissues growth
the nitrogen is required in the form of nitric
or ammonium salt, the phosphorus — in
phosphate form, and the sulfur — in sulfate
form. The total concentration of mineral
elements is the highest in meat-peptone agar
medium.

Carbohydrate nutrition. In most media,
the source of carbon and energy is sucrose or
glucose at a concentration of 20—40 g/1.

PpH of the medium. In native conditions the
cell operates in a narrow range of fluctuations
of hydrogen ions concentration. The relative
stability of the pH value inside the cell and
in the environment that surrounds it is
supported by buffer systems, in which the
protein molecules — ampholytes — are of
great importance. Relatively stable pH in the
medium is supported by chelating reagents and
appropriate compounds. Most of the stationary
isolated cultures of mushrooms grow on media
with pH 7-7.8 [10-14].

The fruit bodies of the mushroom are
collected during maturation. They are taken
away from fruiting bodies according indicators
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Table 1. Passport of oyster mushroom strain R-2

(NC-35)
The origin Fruitage Color of
of the oyster temperature, mushroom
mushroom strain °C fruit body
5-22
Hungary (opt 14-16) Gray

Table 2. Growth and development parameters
of oyster mushroom mycelium
of the strain R-2 (NC-35)

Temperature 22 °C in the room
P (24-28 °C in the block)
Relative humidity 60-65 %
Fouling duration 14-16 days
CO, 5 000-20 000 ppm
Air exchange No
Lighting No

that correspond to the strain. Spores are sown
in Petri dishes. After spores germination and
complete fouling of medium, the stock culture
is kept in the refrigerator at a temperature of
0-2°C[10-14]. Introduction to the pure culture
is carried out by general methods [15, 16].

We investigated the linear rate of fungi
growth (LRG) [15]. For experiment with the
rate of growth Pleurotos ostreatus estimation
the suspension of mushrooms (in the ratiol:2)
was placed on the studied nutrient media.
Then drop of fungi spores suspension
(0.01 ml) was applied to the center of the Petri
dish on control medium with meat-peptone
agar (MPA). Then, the dishes were incubated
in thermostat at (27 = 2) °C and humidity of
90 % . The growth of colonies was assessed by
measuring the diameter in two perpendicular
directions every 2 days for 2 weeks. Based on
the obtained data the graphs of the growth rate
of the studied strains on time were plotted.

The closest analogue of modified medium
is a nutrient medium for the work with pure
cultures of higher Basidiomycetes — the
objects of industrial growth, which involves
the following stages of its implementation. 250
g of ethylized potato plantlets boil on low heat
in a conical flask containing 500 ml of water.
The decoction is filtered through a cotton-
gauze filter on a glass funnel after cooking for
15-20 min; the volume of filtrate is made
up to 500 ml. Air-dry fruits of Elaedgnus
angustifélia (50 g) are cooked in another
flask in 500 ml of water during the same
time. Decoction is filtered on a glass
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funnel through a cotton-gauze filter.
Decoctions of potato plantlets and Elaedgnus
angustifélia are united, 20 g of agar-agar
is added, filtrate is made up to 1 000 ml
and agar is melted over low heat. Prepared
culture medium is poured into tubes of size
20—-200 mm, autoclaved at a pressure of
1.5 MPa for 1 h and poured on sloping agar
[11, 12]. After 3 days (control of medium
sterility) the sloping agar is inoculated with
pure cultures of fungi of the genus Pleurotus
strains. Incubation was lasted round the clock
in an incubator at (37 = 2) °C. Pure cultures
are obtained at the 7" — the 8" day.

The study task is a modification of nutrient
media for higher basidiomycetes — promising
producers of physiologically active substances.
We have found that this medium does not
provide a sufficient rate of mycelium growth
and necessary biomass yield as compared to
the analyte. The disadvantages are the lack of
data on the content of sugars and proteins —
the main sources of carbon and nitrogen of
macromycetes nutrition. Performing the
task was facilitated by the fact that nutrient
medium for higher basidiomycetes pure
cultures, which contains agar-agar and
water, additionally includes oat grain and oak
bark decoctions in the components ratio per
1 liter: agar-agar 15 g, oat grain decoction
600 ml, oak bark decoction 250 ml, others —
distilled water — up to 1L. Experiments were
performed in 3 repetitions.

The experimental data on linear growth
rate of edible mushroom strains R-2 (NC-35)
of oyster mushroom (Pleurotus ostreatus)
were obtained in such nutrient media (NM):

a culture medium with potato plantlets and
Elaedagnus angustifélia decoctions (NM Nel),
modified growth medium with grain oats and
oak bark decoctions (NM Ne2), control was the
meat-peptone agar (NM Ne3). Figure 2 shows
the linear growth rate of colonies grown from
the spores for 14 days.

It was necessary to test the presence
of connection between the variables at the
calculation of selective correlation coefficient.
For this purpose, the master of functions
Microsoft Exel was used. Values of r for NM
Ne 1 =0.977536, for NM Ne 2 = 0.98615, for
NM Ne 38 = 0.985223. 0.98615 was optimal
index, it is nearly 1, indicating the close linear
connection between the parameters.

The correlation field diagram, where the
experimental data are presented as a scattering
diagram (as correlative field), was constructed
that illustrates the relationship between
variables. Regression line was also obtained.
In our case, the correlation field is elongated
indicating the presence of correlation
between traits. The regression line has the
straight form. Thus the correlation between
the features is linear and is evaluated using
selective correlation coefficient r. Since the
correlation coefficient t > 0, the relationship
between signs is directly proportional, if r =
0.98615 the correlation is present (Fig. 3).

Analysis results of the linear growth rate
of Pleurotus ostreatus on investigated and
control nutrient media and calculation of
correlation coefficient show: for isolation
and cultivation of oyster mushroom strains
the growth medium with concoctions of oat
grains and oak bark is the most suitable. It was

Linear growth rate of Pleurotus
ostreatus (strain R-2 (NC-35))
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Fig. 2. The linear growth rate of Pleurotus ostreatus strain R-2 (NC-35)
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The correlation field diagram
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Fig. 3. Scattering diagram (correlative field) at
calculation of linear growth rate of Pleurotus
ostreatus strain R-2 (NC-35)

better than the medium which was taken as
analogue — with decoction of potato plantlets
and Elaeagnus angustifolia L.

An example of a particular medium
preparation: oat grains and oak bark fill
with water in the ratio of 500 g to 11
and 300 g to 300 ml, respectively; infuse
within 24 hours. Unite the infusions together
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Mertoro mocaigsxenua Oyma Mogu@ikaiisa K-
BUJBHOTO cepeloBUINa IJsA OasuaioMiiiera poay
Pleurotus Ta Bu3dHaueHHs JiHiHOI INBUIAKOCTI
#ioro pocty. BukopucToByBaau 6ioTexHOJIOTiUHI
(omep:xaHHA Ta CyOKyJIbTUBYBaHHA mramy HEK-
35 B ymMoBax in vitro) i cratuctuuHi metonu. Ilo-
KasaHo, III0 BimoMi paHillle cepemoBuiia He 3a6e3-
HeYyITh JOCTATHBOI IIIBUAKOCTI POCTY MiIleJito
i meoOximHOro Bposkaio 6iomacu. BuBueno HOBi
KOMIIOHEHTH *KUBUJIHLHOTO CEPEeNOBUIIA JJIS OTPH-
MaHHA 6i/1b11101 6ioMacu YMCTOl KyJbTYPU BUIIUX
6asumiomineriB poxy Pleurotus. JKuBuinHe cepe-
IOBHUIIE AJIA YNCTUX KYJIbTYP BUINMUX Oasuaiomi-
IeTiB, AKe MiCTUTh arap-arap i Bogy, TOZAaTKOBO
BKJIIOUAJIO BiBapu 3epHa BiBca Ta Kopu ayba y
cuiBBigHomenui ma 1 x: arap-arap 15 r, BigBa-
pu — 3epua BiBca 600 M, Kopu nyda 250 mu, gu-
cTHUJIhOBaHA Boga — a0 1 1. PesynbTaTu anamisy
Jimifinoi mBuaKocTti pocty Pleurotus ostreatus
Ha JOCJiIKYBAaHUX i KOHTPOJHLHOMY KUBUJIBHUX
cepeloBUIaX, PO3PaXxyHOK KoedimienTa Kope-
JAMii cBiguaTh PO Te, M0 AJISA BUAIJIEHHA 1 BU-
pOIlyBaHHSA IIITAMIB TJIMBU 3BUYAWHOI HAaN61IBIII
OPUJATHUM € CepPeJloBUIIEe 31 BMicTOM BigBapiB
3epeH BiBca i Kopu ayb6a. Omep:kaHi pesyabTaTu
BUKOPUCTOBYBATUMYTHCA Y IMOAAJBIIIOMY IJIA OT-
pPUMaHHA YNCTOI KyJIbTYypu IpubiB poxay Pleurotus
B YMOBax in vitro.

Knwuosi cnosa: ontuMizoBaHe KUBUILHE cepe-
IOoBUIlEe, basumiominieTu poxny Pleurotus.
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Ienbro mcciaemoBanus OblIa MOAUMPUKAIUAA
MUATATEJIbHON CpeAbl AJA 0asUIUOMUIIETA Poaa
Pleurotus u onpenejieHre JIMHEMHON CKOPOCTU €T0
pocta. Mcoonb3oBaiu 6moTexHOJIOTHUECKUE (TI0-
JydeHUe U cyOKyJabTuBUpPOBaHue mramma HK-35
B YCJIOBUAX in Vitro) u CTaTUCTUYECKUE METOMIBI.
ITokasaHo, uTO U3BECTHBIE PaHee cpeabl He obecIie-
YUBAIOT JOCTATOYHOUN CKOPOCTU POCTA MUIIEIUS U
Heo0X0IUMOTro0 yporkas 6rmomacchl. FI3yueHbl HOBBIE
KOMITOHEHTBI ITUTATeIbHOM CPeIbl AJIA IOy UeHU T
6oJbIlIell 6MoMacChl UMCTOM KYJIbTYyphl Pleurotus.
IIuraTenbHasi cpefa IJisi YNCTHIX KYJIbBTYP BBIC-
mux 0as3uIUOMUIIETOB, COMAepsKalas arap-arap
¥ BOZY, MHOIOJHUTEJIBHO BKJIIOYAJIa OTBaphl 3epHa
0oBCa 1 KOpPHI Iy0a B cOOTHOIIIeHH Ha 1 J1: arap-arap
15 r, orBapel — 3epHa oBca 600 M, KOpBI AyOa
250 M, gucTHIMpOoBaHHaA Boga — g0 1 j1. Pe-
3yJbTaThl aHAJIN3a JUHEHHON CKOPOCTHU POCTa
Pleurotus ostreatus Ha UCCIAEIYyEeMbIX 1 KOHTPOJIb-
HOU NMHUTaATEJbHBIX Cpefax, pacuer KoahuimeHTa
KOPPeJAIUUd CBUAETEeILCTBYIOT O TOM, UTO MIJIs
BBIZIEJIEHUS W BBIPAIIUBAHUSA IIITAMMOB BEIITeHKHT
OOBIKHOBEHHOM OIITUMAJILHOM ABJIIETCA CpeLa, Co-
JIep:Kallas OTBaphl 3ePeH 0Bca 1 KOphI ayoa. Ilomy-
YeHHbIEe Pe3yJIbTATEI OYIYT UCIIOJb30BATHCS B JAJIb-
HeHIIeM JJIA ToJIyYeHUA YNCTON KYJIbTYPhI TPUO0B
pozna Pleurotus B yCa0BUSAX in vitro.

Knrwoueevle cnoséa: onTUMU3NPOBAHHAA IIUTA-
TeJbHAs cpefa, 0asuanoMuIileTel poxa Pleurotus.





