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Xylotrophic fungi are well known by their ability to excrete enzymes into environment. These fungi
have important biotechnological potential and some of them produce industrial enzymes. Besides, xylo-
trophic fungal species have recently attracted a lot of attention among researchers as a source of antibac-
terial drugs.

Aim. The aim of this work was to analyze the effect of the carbon source in the culture medium, as well
as the conditions of deep cultivation on the mycelium yield, proteolytic, cellulolytic and antimicrobial
activity of the culture liquid of Trichoderma atroviride.

Methods. Deep culture methods were used, partial purification was carried out with salting and sub-
sequent dialysis, the cellulolytic activity was determined spectrophotometrically, antimicrobial activity
was determined using the disc diffusion technique. Statistical analysis was performed using STATISTICA
6.0 software.

Results. The highest cellulolytic activity (0.50+0.03 units/ml), mycelium yield and the smallest colo-
ny diameter were detected when cellulose was used as a carbon source. However, the highest proteolytic
activity of the culture liquid was observed with dextrose as a carbon source. The optimal temperature
range for hydrolase activity was shown to be in the range of 25-30 °C. In comparison with Pleurotus
ostreatus, the culture liquid of T. atroviride not only has more pronounced antimicrobial activity, but also
inhibits the growth of Candida albicans.

Conclusions. The culture liquid of isolated strain T. atroviride is a promising source of hydrolytic
enzymes that can be used in organic farming and industry. The purified preparation obtained from the
culture liquid of T. atroviride showed significant antimicrobial activity and can be successfully used for
drug development in the future.
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Trichoderma spp., due to their ability
to actively suppress competitors, are
widely distributed in nature in almost all
geographical areas of the world. They are
most often found in the soil, on tree trunks
and on the fruit bodies of edible and cultivated
fungi, on which they parasitize [1]. These
fungi are known as producers of a wide range
of secondary metabolites, among which
hydrolytic enzymes and antibiotics occupy
an important place [2]. Trichoderma spp. are
able to hydrolyze cellulose, hemicellulose and
lignin. In addition, these fungi can serve as
a source of proteolytic enzymes, which are
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mainly represented by serine and aspartic
proteases [3]. In addition to participating
in the assimilation of complex substrates,
Trichoderma proteases play an important role
in mycoparasitism [3]. Special attention is
paid to the ability of these fungi to produce
substances that inhibit the growth of bacteria
and other fungi [4—5]. All of the above allows
us to consider Trichoderma as an attractive
object for biotechnological production and for
use in agriculture. In this paper, we developed
approaches for the preparation of T'. atroviride
culture liquid with high activity of hydrolytic
enzymes, and also carried out a study of
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the antimicrobial activity of the obtained
preparation.

Materials and Methods

Fungus isolation. Wild strain of
T. atroviride was isolated from the soil
of the vicinity of Pinsk (52°06'33.5"" N
26°06'46.2""E), as described in [6]. Sterile
strips of filter paper were used as a carbon
source [7].

Fungus determination. The determination
of the type of fungus was carried out on the
basis of a set of cultural and morphological
characteristics using a key-determinant [8].

Chemicals. All the used reagents were Pro
Analysi (p.a). Fragments of filter paper No. 1
(Whatman, UK) were used both to determine
cellulase activity and as a carbon source;
sucrose (Sigma-Aldrich, USA), dextrose
(Sigma-Aldrich, USA) and lactose (Sigma-
Aldrich, USA) were used as a carbon source
for deep cultivation. For protease activity
determination gelatin (Merck, Germany),
casein (Merck, Germany), and milk (Biotium
USA) were used as substrates. Salting out was
performed using NaCl (Biochem, France). For
DNS-reagent preparation 3,5-dinitrosalicylic
acid (Sigma-Aldrich, USA) and potassium
sodium tartrate tetrahydrate (Sigma-Aldrich,
USA) were used.

Deep cultivation. Deep cultivation of
T. atroviride was carried out in 250 ml of
Erlenmeyer flasks (100 ml of medium) on a
shaker (70 rpm) at a temperature of 25 °C
and 30 °C for 7 days. A standard Czapek-Dox
culture medium (pH 5.0+0.2) was used as a
control. The medium was modified by adding
various carbon sources (2% by weight). The
biomass of the fungus was separated from the
medium and weighed in a dry state. Drying of
the mycelium was carried out at 37 °C until
complete loss of moisture. The culture liquid
was used without further dilutions.

Protein determination. The protein
concentration was determined spectrophoto-
metrically [9].

Cellulase activity determination. The
cellulolytic activity was determined by
colorimetric method using DNS-reagent [10].
The amount of the enzyme that catalyzes the
hydrolysis of cellulose to form 1 micromole of
reducing sugars (in terms of dextrose) in 1 h at
a temperature of 50 °C and a pH of 4.7%+0.02
was taken as a unit of cellulolytic activity.

Protease activity determination. The total
proteolytic activity (PA) was determined
by the lysis of substrates in a thin layer of

agar gel [11]. For 1 unit of activity (E) of the
enzyme was taken such an activity that leads
to hydrolysis of the substrate in the area of the
gel size 1 cm?.

Preparation of preparations and their
purification The mycelium extract of
P.ostreatus 451 was obtained as described in
[12]. For further purification of the enzymes,
the methods of salting out (NaCl) and dialysis
were used.

Determination of antimicrobial activity.
The antibacterial activity was determined
using the disk diffusion technique [13].

Strains. To evaluate antimicrobial
activity Staphylococcus aureus ATCC 25923,
Streptococcus pneumonia ATCC 49619,
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 9027, Klebsiella pneumonia
ATCC 13883 and saccharomycete Candida
albicans ATCC 885-653 were used. All used
strains are control avirulent strains, their use
is recommended by the ATCC. Strains were
obtained from the collection of microorganisms
of the Ivan Franko Lviv National University.

Statistical analysis was performed using
STATISTICA 6.0 software.

Results and Discussion

Characteristic of isolated strain T. atro-
viride. Colonies on the Czapek-Dox medium
growed rapidly at a temperature of 26 °C,
visible growth was observed on the 1st day
of incubation. The final stage of fungus
development was observed on the 5th day
of incubation. The profile was convex. The
texture was velvety. The mycelium was
colorless, creeping, cotton-like. Sporulation
occured on the 4th day of growth. The colonies
reached the edges of the cup, the color of
the colonies was green. The reverse side of
the colonies had a lemon-yellow color. The
pigment was not released into the medium.
No exudate was observed. The smell was
sharp, musty, earthy. Hyphae were colorless.
Conidiophores were unpainted, smooth, and
sinuous. Branching often, regularly, twigs
were arranged in two, rarely one, straight,
sometimes bent. Phialides were ampoule-
shaped, arranged on twigs in whorls of 2-5,
rarely singly. The neck was elongated and
narrow. Conidia were green, collected in slimy
heads, rounded, smooth (Fig. 1). The described
morphological and cultural features allow us to
identify the fungus as T. atroviride [8].

Deep cultivation. Depending on the
selected nutrient medium, the cultural and
morphological properties of the T. atroviride
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Fig. 1. Microscopy of isolated strain T. atroviride:
A — increase x400; B — increase x56
1 — phialides on conidiophores; 2 — condiaphores; 3 — conidia

strain, as well as the growth dynamics, were
changed (Fig. 2-3).

At the same time, the structure of the
colonies in most cases had the form of rounded
glomeruli, with the exception of colonies
grown on a medium with lactose, which had
the form of glomeruli (at 30 °C) or a jellyfish-
like formation (at 25 °C). The presence of
outgrowths was observed in fungi when using
all carbon sources except dextrose. On the
medium with dextrose, the colonies had a
smooth texture, without outgrowths.

The color of the culture liquid also varied
depending on the carbon source in the medium.
Thus, the color of the culture liquid varied
from colorless on the medium with sucrose
(at 25 °C) to intensely yellow on the medium
with cellulose (at 30 °C). In most cases, on the
7th day of incubation, the color of the culture
liquid has a yellowish tint, on the medium with
sucrose, the culture liquid remained colorless
at 25 °C.

To evaluate the effect of temperature on
the growth dynamics, the strain was grown
on Czapek-Dox medium (pH 5.0+=0.2) and the
growth parameters were evaluated by dry
weight indicators at temperatures of 25 °C
and 30 °C, as recommended in the literature
(Table 1).

The diameter of T. atroviride colonies
on various nutrient media on the 7" day of
deep cultivation varied from 0.25+0.03 cm
on the medium with cellulose at 30 °C, to
2.97+2.29 cm on a medium with lactose under
the same conditions. The colonies had the
smallest dimeter on a medium using cellulose
as a carbon source. This morphology of the
mycelium provides more favorable conditions
for the growth of the fungus compared to large
glomeruli, since a full supply of oxygen and
nutrients occurs only on the outer surface of
the glomeruli.

The pH of the culture medium, depending
on the carbon used, varied from 6.18=0.1

Fig. 2. Deep cultivation of T. atroviride at 7 th day 25 °C:
A — celullose; B — sucrose; C — dextrose; D — lactose
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Fig. 3. Deep cultivation of T. atroviride at 7th day 30 °C:
A — celullose; B — sucrose; C — dextrose; D — lactose

units on the medium with sucrose at 25 °C to
9.12+0.1 (medium with sucrose at 30 °C).

The highest yield of mycelium by dry
weight was (0.51+0.03 g) on a medium
with cellulose at 30 °C. The smallest one
(0.05+=0.03 g) on a medium with dextrose,
at 25 °C.

The conducted studies of the hydrolase
activity of the T. atroviride culture liquid
allowed us to establish the following.
Significant values of cellulolytic activity were
observed only when the fungus was grown on
a medium using cellulose as a carbon source.
Protease activity data of the T. atroviride
culture liquid are presented in Table 2.

As can be seen from the above data, when
using casein and gelatin as substrates, the
highest protease activity was observed for
preparations of T. atroviride grown on a

medium with dextrose. If the substrate was
milk, the highest protease activity was shown
for the culture liquid of the fungus grown on
a medium with sucrose. It is noteworthy that
the culture liquid of T. atroviride had higher
values of proteolytic activity than the culture
liquid of P. ostreatus.

Antibacterial activity data of T. atroviride
and P. ostreatus 451 are presented in Tables 3
and 4 correspondently.

In our experiments, the preparation
of T. atroviride culture liquid showed
antimicrobial activity towards all tested
strains. The purified preparation had a much
more pronounced antimicrobial activity, in
some cases more than 2 times. It should be
noted that the culture liquid of T. atroviride
suppressed not only the growth of the studied
Gram-positive and Gram-negative bacteria,

Table 1. The effect of incubation temperature on T. atroviride growth parametres using different carbon
sources in the medium (n = 5)

Czapek-Dox medium” furll)grlzsw ;fitilll't;g;;l: of Diameter of colonies, pH, Units
cultivation, g cm
medium la 0.32+0.02 0.34+0.04 7.07+0.1
medium 1b 0.51+0.03 0.23+0.03 7.07+0.1
medium 2a 0.07+0.02 2.53+1.45 6.18+0.1
medium 2b 0.10+0.04 1.48+0.61 9.12+0.1
medium 3a 0.05+0.03 1.47+0.63 6.20=0.1
medium 3b 0.06+0.01 0.67+0.33 6.26=0.1
medium 4a 0.13+0.03 2.43+1.93 6.55+0.1
medium 4b 0.15+0.05 2.97+2.29 6.74=0.1

medium 1 — cellulose as carbon source in the medium; medium 2 — sucrose as carbon source in the
medium; medium 3 — dextrose as carbon source in the medium; medium 4 — lactose as carbon source in the

medium; a — temperature 25 °C; b — temperature 30 °C.
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Table 2. Protease activity of T. atroviride and P. ostreatus culture liquid (n = 9)

Protease activity (U/mg protein)

Medium*
milk casein gelatin

T. atroviride 12.0 +0.77 10.6+0.68 5.9+0.73
(medium 1a)
T. atroviride 42.240=0.75 58.2+0.83 129.5=0.87
(medium 1b)
T. atroviride 47.735+0.96 189.1%0.77 72.2+0.66
(medium 2a)
T. atroviride 110.290-0.86 142.5+0.86 15.620.79
(medium 2b)
T. atroviride

. 83.3+0.74 246.7+0.69 180.00.81
(medium 3b)
T. atroviride 1.8=0.65 167.14+0.73 148.57+0.62
(medium 3b)
T. atroviride 4.5+0.68 64.29+0,89 160.0+0.88
(medium 4b)
T. atroviride

. 20.3+0.73 69.0+0.67 99.29+0.70
(medium 4b)
P. ostreatus 164.1+0.14 23.9+0.2 22.7+0.2

medium 1 — cellulose as carbon source in the medium, medium; 2 — sucrose as carbon source in the
medium; medium 3 — dextrose as carbon source in the medium; medium 4 —lactose as carbon source in the

medium; a — temperature 25 °C; b — temperature 30 °C.

but also inhibited the growth of Candida
albicans. Thus, preparations of xylotrophic
fungi (P. ostreatus and T. atroviride) possess
a pronounced antimicrobial activity, and this
activity is more pronounced for T. atroviride.
The obtained results are consistent
with the data of previous authors.

The carbon source is one of the main
elements influencing +the growth
and development of fungi [14]. For
the closely related species T. harzianum,
it was shown that the replacement of
one sugar in the medium with another
led to changes in both the colour of the
culture liquid and the appearance of the

Table 3. Antibacterial activity of T. atroviride culture liquid (n = 9)

T . Zone of inhibition by the Zone o f inhibition b_y the ..
est strains culture liguid, mm purified ﬁleparatlon, Gram staining
Staphylococcus aureus 13.2+0.12%* 17.5+0.14%* (+)
Streptococcus pneumonia 11.3+0.2 23.4+0.11% (+)
Echerichia coli 18.8+0.09* 24.8+0.1 )
Pseudomonas aeruginosa 8.5+0.13% 24.6+0.17* -)
Klebsiella pneumonia 17.3+0.21 18.7+0.2 )
Candida albicans 19.2+0.14%* 21.4+0.11%*

* significantly at P <0.005.
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Table 4. Antibacterial activity of P. ostreatus 451 mycelium extract (n = 9)

. Zone of inhibition by the Zone o f inhibition l{y the Gram
Test strains . purified preparation, L
mycelium extract, mm mm staining
Staphylococcus aureus 6.2+0.01% 7.5+0.11%* (+)
Streptococcus pneumonia 11.7=0.12%* 19.6+0.21 (+)
Echerichia coli 6.8+0.21% 8.7+0.16%* -)
Pseudomonas aeruginosa 8.5+0.13 21.4+0.13 )
Klebsiella pneumonia 7.1+0.09% 8.9+0.09*% -)
Candida albicans - -
* significantly at P < 00.05.
mycelium [15]. In our case, the colour of
the culture liquid had a yellowish tint, and .
Conclusions

on the medium with sucrose, the culture
liquid remained colorless. There is no
consensus in the literature on the effect of
temperature on the growth of Trichoderma.
According to some authors, Trichoderma are
mesophilic and can multiply at 25-35 °C[16].
At the same time, other authors believe that
the temperature optimum for the growth
of these fungi is 25-30 °C [17]. In our case,
the optimal growth was observed at 30 °C.
According to some authors, pH of the culture
liquid of T'. atroviride may vary depending on
the period of cultivation According to [18]
when T. atroviride 1-6-1IB was cultivated on
Czapek-Dox medium with various carbon
sources for 4 days the pH decreased during
the first 16 hours of growth from the initial
6.7 to 6.4 units; after that, it increased,
reaching 7.8 units at the end of cultivation.
In our case, the pH of the culture liquid of
T. atroviride on the 7th day of incubation
was 6.18-7.07 units. The exception was the
culture liquid on a medium with sucrose, its
pH was 9.12=+0.1 units. There is evidence that
the protease activity of Trichoderma depends
on the carbon source in the nutrient medium
[15]. It is shown that the modification of the
media activates the output of various endo-
and exoproteases. The active production
of cellulases is noticed when fungi are
cultivated on a medium containing cellulose
or a mixture of plant polymers [19] which is
confirmed in our study. A number of authors
note that cellulase is not formed until
dextrose is removed from the medium [20].

The results of the present study concluded
that carbon source has a significant effect
on the color of the culture medium and the
colony structure of T. atroviride. The optimal
growth parameters of the deep cultivation of
T. atroviride were the following: Czapek-Dox
medium with the addition of 2% cellulose, at
30 °C; the growth of the fungus was observed
on all the studied carbon sources.

The highest protease activity of T. atro-
viride culture liquid (gelatin and casein
as substrates) was shown for the fungus
grown on a medium with dextrose, while
significant value of cellulolytic activity
(0.50+0.03 units/ml) was obtained only on a
medium with cellulose.

The purified preparation obtained from
the culture liquid of T. atroviride showed
significant antimicrobial activity and can be
successfully used for drug development in the
future.

This work was supported by the Belarusian
State Program of Fundamental Research
NeB20-143 for 2020—-2022.
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KCHJIOTPODPHUI I'PUB
Trichoderma atroviride:
KYJIbTUBYBAHHS,
EKCTPAIIEJIOJAPHA I'TTPOJIITUYHA
TA AHTUMIKPOBHA AKTHUBHICTDH

I1. H. Ky3vmin, B. B. Caxosuy, /[. ]1. #Keprocerxos

ITosmicekuii tep:KaBHUY YHiBEPCUTET,
Iliamcek, Pecnybaika Bimopychk

E-mail: mrs.valeryia@mail.ru

Kcunorpodni rpudbu mobpe Bizomi cBoero 3maT-
HIiCTIO BUAINIATH €H3UMU B HABKOJIUIIIHE CEePEO-
Buire. I1i rpubu MaTh BasKJIUBUHN 6i0TEXHOJIO-
TiYHU#A TOTEHITiaJ, JeAKi 3 HUX BUKOPUCTOBYIOTH
IJIS IPOMUCJIOBOTO BUPOOHUIITBA eH3UMiB. Kpim
TOr0, OCTAHHIM YacoM KCHJIOTPO(HI rpudu mpu-
BepPTAIOTh BEJIUKY yBary JOCJIiTHUKIB AK IKepeJsio
aHTHOaKTepiaJIbHUX Ipenaparis.

Mema. IlpoananidyBaTu BIJUB [AKepesa
BYTJIEIIO B KUBUJBHOMY CEPEIOBUII, a TAaKOK
YMOB TJIMOMHHOTO KYJbTUBYBAHHA HA BUXiJT Mi-
IeJIif0, IPOTEOJiTUUHOI, IeJI0JOJiTUUYHOI Ta aH-
TUMiKPOOHOI aKTUBHOCTI KyJIbTYypPaJbHOI PiguHM]
Trichoderma atroviride.

Memodu. BUKOpUCTOBYBaJIX METO] TJINOUH-
HOTO KYJbTUBYBaHHS, YaCTKOBE OUUIIEHHS TIpe-
mapaTy IPOBOLUJIN METOLOM BUCOJIOBAHHA 3 IIO-
IaJbIINM Aiaji3oM, IeJI0JIONiTHUYHY aKTUBHICTD
BU3HAYAJIN CIEKTPO(POTOMETPUUYHO, aHTUMiKPOO-
HY aKTUBHICTh — METOJOM AMCKOBOI nudysii.
CraTtucTuuHy 00pOOKY JaHUX 34iMCHIOBAJIU 3 BU-
kKopuctanuaM makera nmporpam STATISTICA 6.0.

Pesyavmamu. Hatibinpmry 1mesoa0liTuIHy
aktuBHicTb (0,50=0,03 Ox/Mma), Buxig mimemniro
i HaliMeHIINI JiaMeTp KOJOHil 0yJio BUABJIIEHO 3
BUKOPHUCTAHHAM IeJII0JI03U AK XKepesia BYTJIeIfio.
OnHak Hai6GiJbIYy NPOTEONITUYHY aKTHUBHICTH
KYJbTYPaJbHOI PiAWHMU CIIOCTEpPirajam, 3acTOCO-
BYIOUU AK JIKepeJio ByrJelto rirokosy. [lokasza-
HO, III0 OITHMAJLHUN Aialla3oH TeMIepaTyp AJIs
akTuBHOCTi rigpoaasu 25-30 °C. IlopiBHAHO 3
P. ostreatus xynbrypanbHa piguua T. atroviride
He TiIbKU Mae OiJbII BUpPaKeHy aHTUMiKpoO-
HY aKTHUBHIiCTb, aJjie i mpurHiuye pict Candida
albicans.

BucHosrxu. KynabTypaabHa pifuHa BULiJIEHOTO
mramy T. atroviride € TepCIeKTUBHUM JIKePeIoM
TiAPONITHUYHUX €H3UMIiB, AKi MOKYTb OyTU BUKO-
pucTaHi B opraHivHOMY CiJIbCbKOMY I'OCIIOAAPCTBi
Ta mpoMucJoBocTi. OuuieHuil mpemnapar, OTpu-
MaHU# 3 KyJAbTypasibHOI pinunau T. atroviride mas
3HAYHY aHTUMiIKPOOHY aKTUBHICTH i 100 MOXKHA
YCIilITHO BaCTOCOBYBATH B MaliOyTHHOMY [IJIA PO3-
pobaeHHs TiKapchbKUX 3acobiB.

Knarmouosi cnosa: Trichoderma atroviride; KyJib-
TUBYBaHHS; TiApOJiTHYHA Ta aHTUMiKpoOHAa
AKTUBHICTbD.

KCHUJIOTPO®HBIN I'PUB Trichoderma
atroviride: KYJIBTUBUPOBAHUE,
IKCTPAIEJJIOJAPHAA
IT'MAPOJIUTUYECKAA U
AHTHUMHUKPOBHAA AKTUBHOCTbDb

I1. H. KysvmuH, B. B. Cakosuy, /1. JI. eprocekos

ITonecckuii rocytapCTBeHHBINT YHUBEPCUTET,
ITunck, Pecnnyoiuka Benapych

E-mail: mrs.valeryia@mail.ru

Kcumorpodubie rpruObI XOPOIITO N3BECTHHI CBO-
el ClI0COOGHOCTHIO BBIIECJIATH 9H3UMBI B OKPYIKalo-
Y0 cpeay. OTu rpudbl 00/1a1al0T BAKHBIM O1O0-
TEeXHOJOTUUYECKUM IOTEHIINATIOM, M HEKOTOPBIE 13
HUX UCIIOJb3YIOTCS AJIS IPOMBIIIJIEHHOT'O IIPOU3-
BOJICTBA ®H3UMOB. Kpome TOro, B mocjaemsee Bpe-
M#A KCUJIOTPO(HBIE IPUOBLI IPUBJIEKAIOT OOJIBIIOE
BHUMAaHUE HCCIe0BaTeeil B KaueCTBe ChIPbA A5
aHTHOAKTEePUANbHBIX [IPEeIapaToB.

I[enw. Ilennsro paboThl OBLT aHAIU3 BINAHUA
UCTOUYHUKA yrJjepola B IMUTATeJIbHOUN cpene, a
TaKyKe YCJOBHUI IIyOMHHOTO KYJIbTUBUPOBAHUS
Ha BBIXOJ MUIEJIUS, ITPOTEOJUTIUECKOMN, ITeJIII0-
JINTUYECKOH 1 aHTUMUKPOOHOI aKTUBHOCTU KYJIb-
TypanbHoOi sKuakoctu Trichoderma atroviride.

MemoObt. Vlcnonb3oBail MEeTOL TJIYOUHHO-
ro KYyJbTUBUPOBAHUS, IIPOBOAUIN YACTUUHYIO
OUYMCTKY IpermapaTa MeTOAOM BBICAJIMBAHUS U
TIOCJIEVIOMIEeTO AUAIN3a, IeJIII0JOJIUTUUECKYIO
aKTHUBHOCTH OIPEIeNIANN CIeKTpodoToMeTprUe-
CKH, aHTUMUKPOOHYIO aKTUBHOCTb — C IIOMOII[BIO
MeToma AucKoBoil auddysuu. CTaTUCTUUECKYIO
00pPaboTKy AaHHBIX OCYIIECTBJISAIU C UCIIOJIb30BA-
aHueM nakera nporpamm STATISTICA 6.0.

Pesyavmamor. Hanbosbiiasa I[eJJIIOJIONIN-
Tudyeckasa aktuBHocTh (0,50+0,03 en/ma), BuI-
XOJ MUILEeJINSI U HaNMEHBIINI JuaMeTp KOJOHUKN
OBLIYM TIPU MCIOJB30BAHUU IEJIJIIOJ03LI B Kaue-
CTBe UCTOUHUKA yriaepoga. OnHaKo HanOOJIBIIYIO
IIPOTEOJIUTUYECKYIO aKTUBHOCTh KYJIbTYPaJIbHOMN
JKUIKOCTH HaOJII0a I, MCIIOJIb3YsI B KAUeCTBe UC-
TOUHUKA yTJiepoa rioKo3y. Ilokasano, 4To onTu-
MaJIbHBIN JUAIIA30H TeMIePaTyp AJIs AKTUBHOCTHU
ruapoJias Haxonutcsa B guamnasone 25-30 °C. Ilo
cpaBHeHUIO ¢ P. ostreatus KyabTypaabHas KUJ-
KocTb T. atroviride He TOJIBKO 00JiazaeT 00Jiee BbI-
pakeHHON aHTUMHUKPOOHOII aKTUBHOCTBHIO, HO U
nozxasasier poct Candida albicans.

Bbreodvr. KyisTypaabHas JKUIKOCTD BbIIEJIeH-
Horo mtamMma T. atroviride sBaAsieTCSA TEPCIEKTUB-
HBIM MCTOYHHKOM TUAPOJUTUYECKUX DH3UMOB,
KOTOpPBbIe MOT'YyT IMIPUMEHATHLCS B OPraHUIECKOM
CEeJIbCKOM XO03dAHCTBe U NPOMBIIIIeHHOCTU. Oun-
IIeHHbII Iperapar, IoJYUeHHbIH 13 KYJIbTYPaJIbH
HOU xunkoctu T. atroviride, mokasaJyl 3HaAUU-
TeJIbHYI0 aHTUMUKPOOHYIO aKTUBHOCTDh I MOYKET
YCIEIIHO MCIO0Jb30BaThCA B OYAYIIEM IJIA paspas
OOTKU JIEKAPCTBEHHBIX CPEICTB.

Knrouesvie cnoea: Trichoderma atroviride;
KyJII)TI/IBI/IpOBaHI/Ie; I"I/I[IpOJII/ITI/ILIeCRaH U aHTUu-
MUKPOOHAA aKTUBHOCTD.
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