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Annotation. The purpose of this work was conducting study of the antibacterial
activity of cultural filtrates of 125 micromycete strains isolated from different samples.
Different Gram-negative and Gram-positive bacteria as test-organisms have been
applicable. Activity of 64 strains has been established. Genus Aspergillus and Penicillium
was characterized wide spectrum of activity. The strains of genus Aureobasidium and
Paecilomyces as A. pullulans 41, P. variotii 68 have been shown antibacterial action
against test-organisms. It is found that strains of M. vinacea exhibited antibacterial
activity against Staphylococcus aureus 904 and E. coli 906. Most strains did not show
antibacterial effect. The results obtained confirm that antibacterial potential of strains of
A. pullulans, P. variotii and M. vinacea is the most potential for researches of biologically

active substances.
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Introduction.

The micromycetes have been fa-
mous as producers of antibiot.es and
other secondary biologically active
metabolites as vitamins, attractants, cy-
totoxins, insecticides, compounds that
promote or inhibit growth, etc. [1, 2].
The strains of micromycetes have been
traditionally used to produce a variety
of important substances for the pharma-
ceutical and food industries.

System researches concerning ability to
produce the biologically active substances
were conducted by different authors on the
separate strains of molds [2, 3]. Wide po-
tential of micromycetes had not been ful-

ly studied up to now. Screening of novel
strains arc bringing about microorganisms,
not yet full assayed for their antibacterial
activity that can produce useful templates
with new antibiotics activity.

The purpose of our work was study
of antibacterial activity of cultural fil-
trates of 125 micromycete strains as a
starting point for father investigations of
the most perspective strains for feasible
obtaining of antibacterial substances.

Materials and methods.

In this work it was used 125 micromy-
cete strains of the genus Aspergillus, Alter-
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naria, Aureobasidium, Beauveria, Botrytis,
Chaetomium, Cladosporium, Curvularia,
Endomyces, Fusarium, Gliocladium, Mor-
tierella, Nigrospora, — Paecilomyces, Peni-
cillium, Pseudallescheria, Scopulariopsis,
Trichoderma,  Ulocladium and  separate
strains Nectria sp., Phialophora sp. and Ver-
ticillium dahlia, which were isolated from
different ecological niches such as air,
dwelling walls, soil of Chernigovska area
and rhizosphere of plants.

The micromycetes were grown on
a basic nutritive Czapek medium [5].
The culture liquid filtrates were test-
ed against Gram-positive bacteria as
Staphylococcus aureus 904, Bacillus
licheniformis 5 and Gram-negative bac-
teria as Escherichia coli 906, Agrobac-
terium tumefaciens 8464, Pectobacteri-
um carotovorum 8636. A. tumefaciens
causes crown gall disease on various
plant species and P. carotovorum is a
ubiquitous plant pathogen with a wide
host range (carrot, potato, tomato, leafy
greens, etc.). B. licheniformis 5 is a
bacterium that is commonly found in
soil and bird feathers. These bacteria
are known to cause food poisoning and
food spoilage. E. coli lives in the intes-
tines of humans and helps keep our guts
healthy. But certain strains of E. coli
can cause severe illness such as urinary
tract infections and neonatal sepsis, rep-
resent a huge public health problem.
Bacteria S. aureus is a human pathogen
that causes a wide variety of different
infections. Bacterial test organisms
have beat incubated on the medium of
agarose gel for 24 hours at 28 ° C.

The screening study of culture lig-
uid filtrate of micromycete strains us-
ing standard agar well diffusion method
was followed. Eight-millimeter diame-
ter wells were cut from the agar using a
sterile cork-borer and 100 pl of filtrate
were delivered into the wells [5]. A di-

ameter of inhibition zones of bacteria
was measured after18-24 hours.

Bacterial strains were collected from
the Department of Physiology and Tax-
onomy of Micromycetes, Danylo Zabo-
lotny Institute Microbiology and Virol-
ogy NAS of Ukraine.

Results.

It can be seen in fable | that only
64 from 125 strains shown antibacte-
rial activity and inhibit the growth of
test organisms. Among them, strains
such as A. pullulons 41, P. variotii 68.
P. brevicompactum 144 have a broad
spectrum of antibiotic activity against
both phytopathogenic bacteria and non-
phytopathogenic bacteria. The separate
strains such as A. ustus 103, A. terreus
119, T. viride 120 and the strains of the
genus Penicilliumas P. aculeatum 121. P,
ochrochloron 145 and P. purpurogenum
143 showed activity against four from
live examined bacteria. The majority
strains exhibited antibacterial activity
against three different bacteria.

The study of antibiotic effect of mi-
cromycete strains against B. licheni-
formis 5 indicated that A. alleaceus
118, A. versicolor 56, A pullulans 43-
46, C. cladosporiodes 8, G. virens 39, C.
inaequalis 84, F. merismoides 151, M.
vinacea 62, 81-82, P, variotii 67, 69, T.
harzianum 157 and separate strains of the
genus Penicillium as P. funiculosum 2, P,
chrysogenum 163 and P. rubrum 91 didn’t
visualize antibacterial effect. Other strains
inhibited growth of B. licheniformis 5 (in-
hibition zone from 24 to 8,7 mm).

The result of study indicated that
strains as A. versicolor 56, F. solani
128, M. vinacea 81-82 inhibited the
growth of human pathogen strain E. coli
906 only (zone of inhibition from 25 to
11 mm).
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The separate strains such as 4. allea-
ceus 118, A. pullulans 43-46, P. rubrum
91 displayed antibiotic activity against
P carotovorum only. These strains
didn’t show antibiotic affect against
tested E. coli, S. aureus and B. licheni-
formis. The strain G. virens 39 shown
antibiotic activity against A. tumefa-
ciens (inhibition zone is 18 mm).

The strains of B. bassiana, C. glo-
bosum, F. culmorum, Fusarium sp.,
Nectria sp., N. oryzae, P. ucrainicum,
S. brumptii, T. brevicompacium, Tricho-
derma sp. and U. atrum did not display
antibiotic activity.

Discussion.
The finding shows that mi-
cromycete  strains  produce  many
bioactive compounds as secondary

metabolites including antibiotics and
toxins. The results obtained demon-
strated ~ that  representatives of
the genus Aspergillus and genus Penicil-
lium arc characterized by high antibiotic
activity against phytopathogen bacteria
and B. licheniformis 5. Only some strains
of genus Aspergillus as A. parvulus 30,
A. terreus 119, A versicolor 56, A. ustus
103 and genus Penicillium as P. acu-
leatum 123, P. brevicompactum 144, P.
purpurogenum 143 and P. ochrochloron
145 have antibiotic activity against S.
aureus 904 and E. coli 906 or one of them.

Our experiments are consistent with
previous results [6, 7]. Tsyganenko
shown that Aspergillus strains demon-
strated antibiotic activity especially
A. parvulus 3142 [6, 7]. Some au-
thors have also suggested that most of
the Aspergillus strains displayed anti-
microbial activity against methicillin-
resistant S. aureus, extended-spectrum
beta-lactamase-producing E. coli [8]. A
large number of fungal extracts and/or

extracellular products have been found to
have antimicrobial activity, mainly from
the filamentous fungus Penicillium sp.
[9,10]. The Penicillium species shown
distinguished antimicrobial activities
towards Candida albicans, B. subtillis,
S. aureus, Salmonella typhi and E. coli
[11]. Metabolites as penicillanthone and
penicillidic acids A-C from strain of

P aculeatum PSU-RSPG105
showed moderate antibacterial activity
against E. coli and S. aureus [12].

The extracts of cultural filtrates of
A. niveus 2411 and Penicillium sp. 1051
have been shown the activity concerning
phytopathogenic bacteria A. tumefa-
ciens 8464. Note should be taken that the
traditional methods of controlling of
phytopathogenic bacteria such as metal-
containing pesticides were not effective
[13]. The fact of antibacterial activity of
fungal culture filtrates against A. tumefa-
ciens 8464 and P. carotovorum 8636 has
been established previously [14]. Of
great interest for the researches is the
subsequent investigation of antibiotic ac-
tivity of Aspergillus and Penicillium spe-
cies as 4. alleaceus 118, A. pullulans 43-
46, P. rubrum 91 shown phytopathogenic
activity against P. carotovorum 8636 and
A. versicolor 56 against E. coli 906.

Another promising finding was that
species of the genus Aureobasidium and
Paecilomyces genus are characterized by
antibacterial activity. Two strains such
as A. pullulans 41, P. variotii 68 shown
antibacterial effect against all test bacte-
rial strains. It was reported in literature
that strains of A. pullulans produce a wide
range of substances such as antimicrobial
chemicals, siderophores, enzymes, poly-
saccharides, polyesters and heavy oils
[15]. In addition, an A. pullulans strain
can produce antimicrobial compounds
towards the Gram-negative Pseudomo-
nas fluorescens and Gram-positive S. au-
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reus  bacteria [16]. The antibacterial
activity of A. pullulans strains can be
associated with 2-propylacrylic acid,
8,9-dihydroxy-2-methyl-4H,5H-pyrano
[3,2-c]-chromon-4-one,  2-methylene-
succinic acid and hexane- 1,2,3.5,6- hex-
ol [17]. Equally important, some strains
of A. pullulans are used in biological
control of plant and storage diseases [18,
19]. In recent years there has been con-
siderable interest in strains of 4. pullu-
lans as biopesticides. A proprietary mix-
ture of two strains of A. pullulans was
recently registered in the U.S. under the
trade name “Blossom Protect” as a bio-
control to prevent blossom infections by
Erwinia amylovora, the fire blight patho-
gen Blossom Protect has been used suc-
cessfully both Europe and in the Pacific
Northwest. The new Botecior Fungicide
contains yeast-like fungi, A. pullulans
strains DSM 14940 and DSM 14941, as
the active constituent [20].

The authors of more studies of sec-
ondary metabolites of P. variotii have
exhibited that Gram-positive bacteria
Enterococcus faecalis were inhibited by
fungal extract [21]. Paeciloketals (1-3),

new benzannulated spiroketal deriv-
atives, were isolated from the marine
fungus P. variotii derived from the giant
jellyfish Nemopilema nomurai. Com-
pound 1 showed modest antibacterial
activity against the marine pathogen
Vibrio ichthyoenteri [22].

There have been several reports of
antibiotic potential of M. vinacea. The
cultural filtrates certain strains M. vina-
cea have been shown antibacterial ac-
tivity against phytopathogenic bacteria
A. tumefaciens and P. carotovorum [14].
The known compound from M. vinacea
methyl 2,4-dthydroxy-3,5,6-trimethyl-
benzoate, mortivinacins A and nicotinic
acid were responsible for the antibacte-
rial activities of the extract [23].

The results obtained confirm that
cultural filtrates of strains of A. pullu-
lans, P. variotii and M. vinacea possess
marked antibacterial activity. It must
also be noted that it is very little data
on antibiotic effect of strains of 4. pul-
lulans, M. vinacea and P. variotii. The
evidence suggests that these strains are
potentially important set of targets for
farther investigation.

1. Antimicrobial activity of cultural liquid of micromycetes

Diameter of inhibition zones of test, mm
Bacterium
£ Gram positive Gram negative
= . .
° Species Strains 2 . £
z . © ) 2]
2 g = |3 2|8 ¢
& =.2 = s & |8 7
=] .2 [} o o< = o
53 | =E ° |2EEg(zEzg
n X mEn =8 < EBD|aES®
1 2 3 5 6 7 8
| |Altemaria 116 0 0 0 | 16,0£0,7 | 11,0209
alternata
2 |Aspergillus 118 0 0 0 0 | 15010
alliaceus
3 | A. parvulus 30 0 14,7+0,3 | 10,3+0,3 | 30,0+0,7 0
4 31 0 29,0+1,5 0 0 24,0+£2,0
5 | A. terreus 119 30+1,5 | 29,5+1,0 | 28,0+1,5 0 15,0+2,0
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1. Antimicrobial activity of cultural liquid of micromycetes

1]2 3 4 5 6 7 8
6 | A. versicolor 56 0 0 25,0+1,5 0 0
7 58 0 23,041,0 0 0 0
8 59 0 14,0+0,6 0 0 0
9 60 0 17,3+0,4 0 13,0£1,0 0
10 61 0 14,3+0,4 0 0 19,043,0
11 | A. ustus 101 0 15,2+0,4 0 0 13,0+1,0
12 102 0 12,0+1,0 0 0 15,0+2,0
13 103 | 15,040,7 | 16,0+0,7 | 19,8+0.4 0 15,0+1,0
14 |Aureobasidium 41 10,0+0,7 | 15,0£0,7 | 11,7£0,9 | 30,0408 | 25,0£1,0
pullulans
15 43 0 0 0 0 15,7+0,4
16 44 0 0 0 0 10,8+0,4
17 45 0 0 0 0 20,00,7
18 46 0 0 0 0 20,0+0,7
19 150 0 2542.0 0 0 0
20 | Botrytis sp. 15 15,0+0,3 | 10,0+0,7 0 0 0
21 | Botrytis cinerea 55 12,0+1,0 | 11,0+0,6 | 33,7+1,1 0 0
2 | Cladosporium 8 0 0 0 | 23,5440 | 14,5445
cladosporiodes
23 9 0 11,0£0,3 0 10,7+0,3 | 12,0£2,0
24 12 0 18,7+0,6 0 0 0
25 | Gliocladium 39 0 0 0 |180410| 0
virens
26 ﬁ‘;‘;l‘ﬂaal?sa 84 0 0o |17204| o 0
27 | Fusarium lactis 130 0 18,3+0,3 0 0 0
pg |F-merismoides f. | 5 0 0 0 | 15003 | 16,0+1.0
merismoides
29 | F. solani 128 0 14,0+1.0 0 0 0
30 129 0 0 19+0,7 0 0
31 | Mortierella 62 0 0 |200:07| 0 |220:10
vinacea
32 63 12,0£1,0 | 14£1,0 0 0 24,0+ 1.0
33 81 0 0 11,3£0,4 0 0
34 82 0 0 11,7+0,4 0 0
35 | Paccilomyces 67 0 0 0 | 12,70,1 | 10,01,0
variotu
36 68 14,3£0,6 | 17,6£0,4 | 12,042,0 | 30,0£1,0 | 20,0+0,7
37 69 11,0+0,7 0 0 0 10,7+0,8
38 | P. lilacinus 127 0 24,0+1,5 | 20,0£1,0 0 0
39 | P. marquandii 126 0 16,704 | 16,3+0,4 0 0
40 132 0 17,7404 0 0 0
41 a"fgfg;ﬂﬁlnm 121 0 [203:04| o0 0 0
4 123 | 12,020,7 | 19,0+1,0 0 12,0+0,7 | 14,0+ 1,0
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1. Antimicrobial activity of cultural liquid of micromycetes

112 3 4 5 6 7 8
43 124 0 13,5+0,5 0 20,04£2,0 | 11,0+0,7
44 | P. brevicompactum 144 12,7404 | 14,0+1,0 | 10,7£0,4 | 13,0£2,0 | 17,0+£2,0
45 | P. clavigerum 112 0 11,0+0,7 0 0 0
46 | P. funiculosum 1 0 12,7+0,4 0 15,0+£2,0 | 12,0+0,7
47 2 0 0 0 32,0£1,0 | 9,0+0,3
48 3 0 24,0+1,0 0 18,0+0,7 | 19,3+0,7
49 4 0 18,3+0,7 0 16,7404 | 16,3+0,4
50 5 0 14,00 0 16,3+0,4 | 15,3+0,4
51 6 0 20,3+0,4 0 17,0£0,7 | 17,7+1,1
52 7 0 12,0+£2,0 0 0 11,0+0,7
53 | P. chrysogenum 163 0 0 0 39,0+0,7 | 14,0+0,7
54 | P. ochrochloron 145 11,7+0,4 | 19,0+1,0 0 12,0+0,7 | 13,7+0,1
55 156 0 14,3+0,4 20,0+0,7 | 11,0=1,3
56 | P. purpurogenum 143 0 21,0+0,5 | 16,7+0,4 | 12,0+1,3 | 11,7+0.4
57 | P. rubrum 91 0 0 0 0 20,0+1,3
58 | Phialophora sp. 135 0 22,0+2,0 | 13,3+0,4 0 0
59 Eg;‘é‘ilia“e“he“a 131 0 | 173206 | 12,5505 0 0
60 | T. harzianum 157 0 0 0 23,0+0,7 | 17,7+0,4
61 | T. viride 120 12,0=1,0 | 15,7+0,4 | 11,3£0,7 0 15,0+0,7
62 | yeticillium 168 0 |143209| 0 |11,060,7 19,007
63 | U. consortiale 106 0 8,7+0,4 0 0 15,0+1,0
64 107 0 14,3+0,4 0 0 15,0+ 0,7
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AHomayia. Memoto pobomu 6ye ckpuHiHz ceped 125 wmamie mikpomiyemis, sudineHux i3
PI3HUX eKoMo2iYHUX Hiw, Ha aHmubakmepianbHy aKmMueHiCMbs., AKMUBHICMb 8UBYANACA 3 BUKO-
PUCMAHHAM Pi3HUX MEeCm-0p2aHi3mie — 2pamMHe2amueHUX ma 2pamno3umusHuUx bakmepid. [o-
KOa3aHO, W0 MinbKu 64 00cnioncysaHux wmamie npoasunu aHmMubakmepianbHy akmueHicme.
Lupokum cnekmpom aHmubiomuyHoi Oii xapakmepu3sysanucsa 00CnioxysaHi wmamu pody Asp
ergillus ma Penicillium. LLImamu pody Aureobasidium ma Paecilomyces, maki sk A. pullulans 41,
P. variotii 68, makoxc npossunu aHmubakmepianeHuli epekm Ha docniorcysaHi bakmepii. Bcma-
HoesneHo, wo wmamu M. vinacea npossasatome aHmubakmepianeHuli epekm Ha Staphylococcus
aureus 904 ma E. coli 906. binbwicms wmamie He nokazaanu aHmMubakmepiansHoi dii. Halbinew
nepcrnekmusHUMU 0715 nodanebuiux 0ocnioreHs € wmamu A. pullulans, P. variotii ma M. vinacea,
AKI NPoABAAMb BUCOKY AHMUBAKMePIansHy AKMUBHICMb Ma Maso 00CAIOHEHI.

Knrovoei cnoea: mikpomiyemu, aHmubakmepianbHa aKMuUBHiCMb, 2pamHe2amueHi ma
epamnozumusHi bakmepii.
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