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Summary 
Forty-seven actinomyces strains were isolated from Antarctic soils – nineteen of 

them showed antagonistic activity against Gram-positive and Gram-negative bacteria. 
Six of the strains possessed a broad spectrum of antibacterial activity. Results obtained 
from the physiological and biochemical analyses including determination of 39 
characteristics proved that two of the strains (23 and 29) were similar whereas all the 
rest differed among each other. Morphological studies indicated that the strains 
belonged to the genera Streptomyces, Actinomadura and Kitasatosporia.  

Antibacterial activity of three actinomycetes strains (designed as 29, 30 and 47) 
was confirmed in batch culture. They were active against clinical isolates from the 
species Staphylococcus aureus and Streptococcus pneumoniae. The three strains also 
showed antibacterial activity against the phytopathogenic bacteria Xanthomonas 
axonopodis pv. glycines, X. vesicatoria, X. axonopodis pv. phaseoli, Pseudomonas 
syringae pv. tomato and Clavibacter michiganensis, for which no biological means for 
control, had been developed yet. The broadest spectrum of antibacterial action had the 
strain 29. The antibacterial compounds produced by these strains probably possessed 
non-polar structure and consisted of several active components.  
 

Introduction 
Actinomycetes are prokaryotes with 

extremely various metabolic possibilities. They 
produce numerous substances essential for 
health such as antibiotics [4, 10, 22, 23, 25], 
enzymes [3, 8, 14, 15, 16, 17], immunomodu-
lators [13], etc. 

In the last decades actinomycetes 
became the most fruitful source for 
antibiotics. In the 60s’ and 70s’ of the 20th 

century 75 to 80 % of all discovered anti-
biotics derived from the order Actino-
mycetales, mainly from Streptomyces species. 
In the 70s’ and 80s’ the ratio and significance 
of the other, non streptomycete actino-
mycetes (so called rare actinomycetes) 
increased up .to 20 % of all microbial 
antibiotics, and 30-35 % of Actinomycetales 
species. 
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Considering the practically useful com-
pounds, today about 130 to 140 microbial 
products and a similar number of derivatives 
(including semi-synthetic antibiotics) are 
applied in human medicine, mostly in 
chemotherapy, and veterinary medicine. 
Furthermore, some of 15 to 20 compounds 
are used in agriculture mainly as pesticides, 
plant protecting agents and food additives. 
The majority of these compounds, except 
fungal penicillins, cephalosporins and several 
bacterial peptides and few others, are also 
produced by actinomycetes. The high 
percentage of new compounds derived from 
new target oriented screening methods is 
also of actinomycetal origin.  

In the late 60s’, after the discovery of 
gentamycin, originated from Micromono-
spora, the study of non-streptomycete 
actinomycetes received increasing attention. 
In general, it was observed that most of rare 
actinomycetes products had already existed 
among streptomycetes metabolites. Never-
theless, there were certain types of structure, 
which occurred more frequently in some rare 
actinomycetes species than in strepto-
mycetes. Amycolatopsis (formerly Nocardia) 
and Actinomadura species frequently pro-
duced vancomycin-type glycopeptides. The 
promising antitumor enediyne antibiotics 
were produced exclusively by rare actino-
mycetes. The members of new groups of 
macrolactam and naphtacene-quinone anti-
biotics were isolated from Actinomadura. The 
species from this genus frequently produced 
polyether antibiotics. Micromonospora and 

Saccharopolyspora strains were relatively rich 
sources of macrolides. 

The productivity of Streptomyces strains as 
antibiotic producers remains unique amongst 
Actinomycetales strains. The relatively low 
occurrence of non-streptomycetes species as 
producers of secondary metabolites is due to 
difficult techniques required for the isolation 
of these strains from the environment. Other 
problem is their complicated preservation 
and cultivation methods, which frequently 
require some specific and unusual con-
ditions. These are the main reasons for 
regarding these microbes as rare organisms 
and the difficulties for investigations and 
manufacturing of their products [4]. 

Some new screening programs have 
been already developed for discovering of 
new species or unknown bioactive sub-
stances. One of the modern approaches is 
isolation and screening of microorganisms 
from relatively unknown or unstudied areas. 
In this meaning Antarctica is of significant 
interest. Prokaryotes dominate in many 
Antarctic ecosystems and play important role in 
consumption chains and biogeochemical 
cycles [1, 9, 19]. Among microorganisms 
isolated from such areas actinomycetes are the 
least frequently met. In the recent years using 
molecular genetics methods it was found that 
the majority of the isolated microorganisms are 
new species [20]. This expands the possibilities 
for their use in biotechnology. 

Aim of the present study was isolation of 
actinomycetes - producers of antibacterial 
substances from Antarctic soils. 

 
Materials and Methods 

Microorganisms.  Actinomycetes strains 
isolated from three soil samples, taken in 
February 2000 from different regions of 
Livingston Island, Antarctica were the objects 
of this study.  

The test microorganisms listed in Table 1 
were used to screen antibacterial activity of 
actinomycetes strains. The phytopathogenic 

test-bacteria were naturally isolates from ill 
plants and belonged to the collection of Plant 
Protection Institute – Kostinbrod. 

Media and cultivation conditions. For 
the isolation, cultivation and maintaining of 
actinomycetes strains selective media - AV 
agar and starch-casein-nitrate agar [2] were 
used. Test-bacteria were cultivated in Nutrient 
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agar (Difco), Blood agar (Gibco) and Potato 
agar (Oxoid).  

The biosynthesis of antibacterial sub-
stances was tested in conditions of 
dynamic batch cultivation. The active 
strains were cultivated on a shaker at 25oC 
and 240 rpm for 120 h. The fermentation media 

were inoculated with 10 % of inoculum 
taken from 48th h culture. Both fermentation 
and inoculation media had the same 
composition. 

Isolation of the cultures. The Acti-
nomycetes strains were isolated using 
Pasteur method.  

 
Table 1. Test-bacteria used for screening of antibacterial activity. 

Gram-positive bacteria Gram-negative bacteria 

Bacillus subtilis ATCC 6633 
Staphylococcus aureus 209 P 
Enterococcus faecalis NBIMCC 6783 
Listeria innocua F 
Clavibacter michiganensis subsp. michiganensis 

Escherichia coli ATCC 10536 
Xanthomonas axonopodis pv. glycines 
X. vesicatoria (PT) 
X. axonopodis pv. phaseoli 
X. vesicatoria T 
Pseudomonas syringae pv. tomato 
Erwinia amylovora 
E. chryzanthemii subsp. dianthicola 

 
Characterization of Actinomycetes 

cultures. Morphological, cultural, physio-
logical and biochemical properties of the 
strains were studied according to methods of 
Shirling and Gotlieb [24] and Bergey [5]. 

Antibacterial activity. Antibacterial acti-
vity of the strains was measured by diffusion 
method using agar blocks or ethanol mycelium 
extracts and culture medium filtrates. 

Analysis of antibacterial substances. 
Ethanol extracts were used for primary 
analysis of the antibacterial substances. It 
was performed by:  

• Thin layered chromatography (TLC) 
on silicagel plates by the following 
solvents: ethylacetate, chloroform-me-

thanol (9:1), isopropanol-water (8:2). 
Chromatograms were dyed by vanilin-
sulphur acid reactive (3 min, 105oC). 

• Bioautography towards test micro-
organism B. subtilis ATCC 6633. After 
separation and drying up the chro-
matographic plates were put on 
appropriate medium, inoculated with 
the test strain. After the diffusion of the 
substances in the agar (2 h at 4oC) the 
plates were removed and the culture 
was incubated 24 h at 25oC. The 
sterile zones on the media proved the 
presence of active components in the 
studied samples. 

 
Results and discussion 

1. Screening of isolated actinomycetes for antimicrobial activity 

Forty-seven actinomycetes strains were 
isolated in accordance with differences in 
the colony morphology. The strains were 
purified by visual, microscopic and culti-
vation.

 
methods and were maintained on 

the same media, which was used for 
isolation, at 4oC. 

After primary screening for antibacterial 
activity 19 strains were selected, by which 
antibiotic activity varied from 14 to 37 mm 
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sterile zone against to referent strain 
B. subtilis ATCC 6633. 

The spectrum of antibiotic activity of 
selected strains was determined using the full 
set of test bacteria. It was found that 18 strains 
suppressed in different degree the test micro-
organisms (Table 2). Most of them were not 
active against E. coli but repressed the 
growth of St. aureus, E. faecalis and L. innocua 
in a significant extent. Eleven strains pos-
sessed activity against gram-negative phyto-
pathogenic bacteria but they also expressed 
antibacterial activity to Gram-positive bacteria 
(Table 3).  It could be suggested that the pro- 

duced antibiotic substances had a broad 
spectrum of activity. There was a little 
information in the literature about antibiotics 
active against phytopathogenic bacteria [6, 
11, 12, 18]. For this reason our interest was 
focused on the strains, which proved to 
possess such an activity - numbers 14, 23, 29, 
30, 34 and 47. They were cultivated in liquid 
media on shaker for 120 h. The antibacterial 
activity of ethanol extracts of the mycelium 
and culture media filtrates was determined 
by well diffusion method on agar plates. In 
these conditions only three strains (29, 30 
and 47) confirmed  their antibacterial activity.  

 
Table 2. Antibacterial activity of selected actinomycetes strains. 

Inhibition zone (mm) Actinomycetes 
strains E. faecalis E. coli L. innocua St. aureus P 209 

11 10 0 20 22 
14 26 0 20 25 
15 20 0 16 22 
19 20 0 14 17 
20 15 9 15 18 
23 0 0 0 9 
25 24 0 20 24 
29 14 0 14 0 
28 0 0 0 0 
30 15 0 20 24 
31 24 0 18 24 
34 24 0 22 24 
36 27 0 17 23 
37 15 0 17 24 
39 21 0 17 23 
43 23 0 24 25 
45 25 0 20 24 
46 0 0 0 0 
47 25 0 20 18 

 
They inhibited the growth of nine from the 
tested 14 bacterial strains. The antibiotic 
substances that repressed B. subtilis and Ps. 
syringae pv. tomato were accumulated both in 
the mycelium and in the media. The sub-
stances repressing St. aureus, E. faecalis 
were accumulated only in the mycelium, and 
the ones against the other phytopathogenic 

bacteria only in the media (Table 4). Most 
probably, the medium was not suitable for 
antibiotic biosynthesis from the rest three 
strains. Optimization of the conditions for 
antibiotic synthesis of the strains 29, 30 and 
47 as well as establishing a suitable media for 
antibiotic production from stains 14, 23 and 34 
will be the aim of further studies. 



 7 

Table 3. Antibacterial activity of selected actinomycetes strains against phytopathogenic bacteria. 

Test-bacteriaa, inhibition zone (mm) Actinomycetes 
strains 

1 2 3 4 5 6 7 8 9 
14 18 12 20 25 30   0 0   0 40 
15   0   0   0   0   0   0 0   0 14 
20   0   0   0   0   0 17 0 18   0 
23   7 12   0 12 25   0 0   0   0 
28   0   0   0   0   0   0 0   0 30 
29   0 17   0 11 35   0 0   0 18 
30 15 12   0 24   0   0 0   0 36 
34 18 11 16 22 35   0 0   0 38 
37 17   0 15   0   0   0 0 29 30 
45 18   0   0   0   0   0 0 15   0 
47 16 15   0 19   0   0 0   0 38 

a Test-bacteria: X. axonopodis pv. glycines (1), X. vesicatoria PT (2), X. axonopodis pv. 
phaseoli (3), X. vesicatoria T (4), Ps. syringae pv. tomato R0 (5), E. amylovora (6, 7), 
E. chryzanthemii subsp. dianticola (8), Cl. michiganensis  subsp. michiganensis (9). 

 

Table 4. Antibacterial activitya of three actinomycetes strains after cultivation in liquid medium. 

Actinomycetes strains 

29 30 47 

 

Test-bacteria 

Еb Fc Е F Е F 

B. subtilis 31 25 26 22 34 23 
St. aureus P-209 24 0 18 0 24 0 
St. aureus (clinical isolate) 17 20 16 18 18 21 
E. faecalis 22 0 19 0 22 0 
L. innocua 0 0 0 0 0 0 
Str. pneumoniae L-sh (clinical isolate) 19 21 16 21 17 20 
X. axonopodis pv. glycines 0 12 0 0 0 0 
X. vesicatoria (PT) 0 11 0 0 0 10 
X. axonopodis pv. phaseoli 0 14 0 0 0 10 
X. vesicatoria T 0 18 0 0 0 0 
Ps. syringae pv. tomato R0 26 20 24 18 30 24 
Cl. michiganensis subsp. michiganensis 0 34 0 0 0 27 

a Activity is represented as mm of inhibition zone.  
b Ethanol extract from mycelium (Е), 
c Filtrate from liquid culture (F). 
 

The antibacterial activity of the strains 
29, 30 and 47 filtrates and extracts was 
also tested against clinical isolates of the 
strains St. aureus and Str. pneumoniae 

(Table 4). The obtained results were 
interesting because of the frequent 
occurrence of resistant forms among 
pathogenic bacteria. 



 8 

2. Primary studies of the antimicrobial substances produced  
by strains 29, 30 and 47 

An experiment for analyzing the component 
composition of the antibacterial substances 
produced by these three strains was performed. 
The ethanol extracts of the mycelia taken after 

cultivation for 6 days were analyzed by TLC. The 
plates were developed in three different systems 
for separation (ethylacetate, chloroform-me-
thanol and isopropanol-water). 

2.1. Bioautography of the ethanol extracts 

The bioautography of the chromato-
graphic plates showed that the best 
separation was reached in the system 
containing ethylacetate (Fig. 1). The bioauto-
graphy after separation with chloroform-
methanol showed that all strains formed 
single sterile zones. When ethylacetate 
system was used only strain 29 formed single 
sterile zones close by the front. The strain 47 
and 30 formed two and three zones 
respectively. This indication showed that the 
antibacterial activity of these strains was due 
to antibiotic substances containing two or 

more bioactive components. Furthermore it is 
possible that the antibiotic activity of the 
filtrates of strains 29 and 47 towards 
phytopathogenic tests may be due to 
additional component secreted out of the cell. 

After dyeing of the chromatograms by 
vanilin-sulphur acid reactive for all three 
strains single spots were stained which 
correspond to the closest to the front sterile 
zones in bioautography. Undeveloped com-
ponents (by this reactive) probably had more 
polar character, e.g. their bioactive com-
ponents had different chemical nature. 

 

 
Fig. 1. Bioautography (A, B and C) and TLC (D) of ethanol extracts from mycelia of 

actinomycetes strains 29 (A), 30 (B) and 47 (C): isopropanol:water - 2:1 (1), ethylacetate 
(2), chloroform:methanol - 9:1 (3). 
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3. Characteristics of the strains with antimicrobial activity 

A great variety of morphological, cultural, 
physiological, biochemical and other features 

of the six strains (14, 23, 29, 30, 34 and 47) 
were studied. 

3.1. Morphological features 

Morphology of the actinomycetes colo-
nies was determined in the selective media, 
from which they had been isolated. 

The micro-morphological characteristics 
were studied by light and electronic 
microscopy on the 7th, 14th and 21st day 
cultures in 4 different media (ISP 2, 3, 4, 5). 

The spore-bearing hyphae of the strains 
were straight to flexible. The strain 29 formed 
spore-bearing hyphae of type “open loops, 
hooks or extended spirals” (Table 5 and 
Fig. 2).  The number of the spores was higher 
than 20, which indicated they refer to the long 
chains of spores. Long chains of conidia 
were formed by strains belonging to various 
genera. These might include Actinomadura, 
Streptomyces, Kitasatosporia, Actinopolyspora, 
Saccharopolyspora, etc [5]. Fragmentation of 
the mycelium was not observed during the 
growth of the strains in liquid media. Many 
actinomycetes strains (Streptomyces, Actino-
madura, Kitasatosporia, Termoactinomyces) 
formed stable filaments [5]. The spores of all 
strains had smooth surface (Fig. 2).  

The antibacterial activity of the strains 29, 
30 and 47 filtrates and extracts was also 
tested against clinical isolates of the strains 
S. aureus and Str. pneumoniae (Table 4). The 
obtained results were interesting because of 
the frequent occurrence of resistant forms 
among pathogenic bacteria.  

The aerial and substrate mycelium color 
was determined on media ISP 2, 3, 4, and 5, 
using Bondartzev color scale [7]. The results 
are shown in Table 6. According to Nonomura 
criteria [21] only the substrate mycelium of the 
strain 14 formed defined pigment on media 
ISP 3 and ISP 5 i. e. the result was positive. The 
rest of the strains did not produce distinctive 
pigment on the substrate mycelium. 

 
 

 
 

 
Fig. 2. Electron micrograph of spore-bearing 

hyphae of actinomycetes strains 29 (A), 30 
(B) and 47 (C) (6000x). 
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Table 5. Morphologya of spore-bearing hyphae. 

Medium Actinomycetes 
strains 

ISP2 ISP3  ISP4  ISP5  

14 R, F R, F R, F R, F 

23 F F R, F R, F 

29 R, RA, F R, F, RA F, RA R, F 

30 R R, F R R 

34 R R, F R R 

47 R R R R 

a Morphology: straight (rectus, R), flexible (F), open loops, hooks or 
extended spirals (retinaculum – apertum, RA). 

 

Table 6. Color of aerial mycelium of actinomycetes strains. 

Medium Actinomycetes 
strains 

ISP2 ISP3 ISP4 ISP5 

14 Ochre-yellow Gray White Red-haired 

23 Brown Rose-violet Gray Gray 

29 Grey-dark violet Grey-violet Pale-rose Brown 

30 Grey Grey Grey Grey 

34 Grey-yellow White Yellow Yellow-brown 

47 Grey-white Grey Grey-white Grey 

3.2. Physiological and biochemical features 

The results of this study are presented in 
Table 7. The strains showed similarity in their 
ability to assimilate 15 carbon sources. Some 
differences occurred in assimilation of fru-
ctose, xylose and saccharose. None of the 
strains grew on substrates like adonitol, xylitol 
and isobutanol. 

Degradation of 9 substrates by the strains 
was tested. The strains did not hydrolyze 
casein and gelatin. They differed in ability to 
decompose arbutin, esculin, starch and urea. 

Acid formation from four sugars (glu-
cose, ramnose, saccharose and xylose) was 
studied. The strains differed among them-
selves in ability to produce acid. Some 

similarity was observed only concerning the 
saccharose, which was metabolized from all 
the strains without acid formation. 

The strains 29, 30 and 47 reduced nitrates 
whereas 14, 23 and 34 did not. 

All strains produced melanoid pigment 
on both peptone-yeast extract iron agar 
(ISP 6) and tyrosine agar (ISP 7). The ability 
of Actinomycetes to grow at three different 
temperatures (25oC, 37oC, and 50oC) and 6 
different concentrations of NaCl in the media 
was thoroughly studied. All strains grew at 
25oC and one of them (strain 30) even with 
lower degree grew at 37oC too. 
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Table 7. Biochemical and physiological characteristics of actinomycetes strains. 

Actinomycetes strains Characteristics 
14 23 29 30 34 47 

Assimilation of:       
Raffinose + + + + + + 
Rhamnose + + + + + + 
Galactose + + + + + + 
Sucrose - - - - + + 
Ribose + + + + + + 
Arabinose + + + + + + 
Fructose + - + ± - + 
Xylose + + + ± + + 
Dextran + + + + + + 
Glycerol + + + + + + 
Mannitol + + + + + + 
Inositol + + + + + + 
Adonitol - - - - - - 
Xylitol - - - - - - 
Iso- Butanol - - - - - - 

Decomposition of:       
Arbutin + - + + + + 
Casein - - - - - - 
Gelatin - - - - - - 
Starch + ± ± - - + 
Esculin - + + + - - 
Tyrosine + + + + + + 
Urea - + + - - + 
Xanthine + + + + + + 
Elastin + + + + + + 

Acid production from:       
Glucose - + + - - - 
Rhamnose - + + ± - + 
Sucrose - - - - - - 
Xylose - + - - - - 

Nitrate reduction - - + + - + 
Melanoid pigment 
formation 

+ + + + + + 

Growth at:       
25оС + + + + + + 
37оС - - - + - - 
50оС - - - - - - 
1.5% NaCl + + + + + + 
  3 % NaCl + + + + - + 
  5 % NaCl - + + + - - 
  7 % NaCl - - - - - - 
15 % NaCl - - - - - - 
20 % NaCl - - - - - - 
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All strains grew at 1 % NaCl. Most of 
them were tolerant to 3 % NaCl in the media. 
Only three strains (23, 29 and 30) grew at 5 % 
NaCl. There was no growth detected at higher 
concentrations of NaCl. Genera Actinopoly-
spora and Saccharopolyspora, to which the 
strains studied were morphologically close, 
had NaCl tolerance (10 - 20 % of NaCl) [5] 

On the base of their physiological and 
biochemical characteristics the strains were 
subjected on hierarchical cluster analysis. The 
clustering is presented by dendrogram in Fig.3. 

At 40 % similarity three clusters were 
formed. The first included three strains (23, 29 
and 30), the second - two strains (14 and 34) and 
the third included only one strain (strain 47). 

 

* * * * * * H I E R A R C H I C A L  C L U S T E R   A N A L Y S I S * * * * * *

 Euclidean measure used.
 Dendrogram using Average Linkage (Within Group)

                       Rescaled Distance Cluster Combine

   C A S E     0         5        10        15        20        25
  Label   Num  +---------+---------+---------+---------+---------+

  23        2   
  29        3                        
  30        4                            
  14        1              
  34        5                    
  47        6   

 
 

Fig. 3. Dendrogram obtained on the base of physiological and biochemical characteristics of the 
actinomycetes strains.  

 
At similarity 80 % five clusters were 

formed - one cluster included two strains (23 
and 29 respectively). The strains 14, 30, 34 
and 47 formed single clusters.  

The affiliation of strain 47 to a single 
cluster in both analyses is a proof for its 
species differentiation. The same could be 
true for strains 14, 30 and 34 while 23 and 29 
probably are strains of one species.  

On the basis of determined charac-
teristics of the strains it could be concluded 

they are close to the genera Streptomyces, 
Actinomadura, Kitasatosporia. 

Determination of additional characteristics 
of the strains and further detailed analysis of the 
antibacterial substances synthesized by them 
probably will reveal their taxonomic position as 
well as the nature of the substances.  

Acknowledgements. This study was 
supported by National Science Fund of 
Bulgarian Ministry of Education and Science 
(grant CC-1102/2001). 

 
References 

 
1. Abysov, S. S., V. I. Biryazova, N. A. Kostrikina, 

1990. Microbiologia, 59,1094-1100 (in Russian). 
2. Atlas, R., 1997. Handbook of Microbiological 

Media, L. C. Parks (ed.), Boca Raton, New York, 
London, Tokyo: CRC Press. 

3. Bachmann, S., A. McCarthy, 1991. Appl. Envi-
ronm. Microbiol., 57 (8), 2121-2130. 

4. Berdy, J., 1995. Biotechnologia, 7-8, 13-34. 
5. Bergey’s Manual of Determinative Bacte-

riology, 1994. J. G. Holt, N. R. Krieg, P. H. A. 
Sneath, J. T. Staley, S. T. Williams (eds.), ninth 
edn, Baltimore, Philadelphia, Hong Kong, 
London, Munich, Sydney, Tokyo: Williams & 
Wilkins.  



 13

6. Bogatzevska, N., S. Tishkov, P. Moncheva, 
1990. Proceedings of 7th International Con-
ference of Plant Pathogenic Bacteria, 10-16 
June, Budapest, Hungary, 1989, 237-242. 

7. Bondartzev, A. S., 1954. Colour scale, Moskva, 
Leningrad: AN SSSR (in Russian). 

8. Chipeva, V., K. Christova, N. Chipev, P. Mon-
cheva, 1996. Bulg. Antarctic Res., Life Sci., 24-30. 

9. Franzmann, P. D., S. J. Dobson, P. D. Nichols, 
T. A. McMeekin, 1997. Prokaryotic antarctic 
biodiversity. In: Antarctic Communities: Species, 
Structure and Survival, B. Battago, J. Valencia, 
D. W. H Walton (Eds.), Cambridge: Cambridge 
University Press, 51-56. 

10. Gocheva, B., S. Ilieva, 1983. First National 
Conference “Production and application of the 
Microbiological preparations in the agriculture 
economy”, 18-19 Nov., Peshtera, Bulgaria. 

11. Gushterova, A. G., V. B. Ivanova, Tz. P. Todorov, 
P. P. Rusev, 1993. Ann. Univ. Sofia “St. Kl. 
Ohridski”, livre 3, 82-83-84, 5-18. 

12. Ivanova, V. B., A. G. Gushterova, Tz. P. Todorov, 
P. P. Rusev, 1993. Ann. Univ. Sofia “St. Kl. 
Ohridski”, livre 3, 82-83-84, 19-28.  

13. Iwami, M., O. Nakayama, H. Teramo, M.  Ko-
hsaka, H. Aoki, H. Imanaka, 1987. The J. Anti-
biotics, 40, 612-622.  

14. Kabadjova, P., S. Vlachov, 1995. Compt. 
Rend. Acad. Bulg. Sci., 48, 115-118. 

15. Kabadjova, P., S. Vlachov, I. Dobrev, 1997. 
Compt. Rend. Acad. Bulg. Sci., 50, 95-98. 

16. Kabadjova, P., S. Vlachov, 1997. Biotechnol. 
Biotechnol. Equipment, 11, 39-46. 

17. Kabadjova, P., S. Vlachov, M. Dalgalar-
rondo, X. Dousset, T. Haertle, L. Briand, J. 
M. Chobert, 1996. Folia Microbiol., 41, 423-
429. 

18. Kutova, I., S. Vlachov, 1977. Horticult. Viticult. 
Sci., XIV, 5, 100-109 (in Bulgarian). 

19. Labrenz, M., M. D. Collins, P. A. Lawson, B. 
J.Tindal, G. Braker, P. Hirsch, 1998. Int. J. 
Syst. Bacteriol., 48, 1363-1372. 

20. Nichols, D., J. Bowman, K. Sanderson, C. M. 
Nichols, T. Lewis, T. McMeekin, P. D. Nichols, 
1999. Cur. Opin. Biotechnol., 10, 240-246. 

21. Nonomura, H., 1974. J. Ferment. Technol., 52 
(7), 78-92. 

22. Okamoto, R., M. Tsuchiza, H. Nomura, H. 
Iguchi, K. Kujoshima, S. Hori, T. Inui, 1980. J. 
Antibiotics, 33, 1309-1315. 

23. Omura, S., H. Ikeda, C. Kitao, 1979. J. Biochem., 
86, 1753-1758. 

24. Shirling, E. B., D. Gottlieb, 1966. Int. J. Syst. 
Bacteriol, 16, 313-340. 

25. Tamamura, T., T. Sawa, K. Isshiki, T. Masuda, Y. 
Homma, H. Iinuma, H. Naganawa, M. Hamada, 
T. Takeuchi, H. Umezawa, 1985. J. Antibiotics, 
38, 1664-1669. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 14 

ХАРАКТЕРИСТИКА НА ПОЧВЕНИ АКТИНОМИЦЕТИ ОТ АНТАРКТИКА 
 
Пенка Мончева1*, Сава Тишков1, Надежда Димитрова1, Валентина Чипева2, 

Стефка Антонова-Николова1, Невена Богацевска3 
 
 

Резюме 
Изолирани са 47 актиномицетни щама от антарктически почви, 19 от 

които с антагонистични свойства по отношение на Грам-положителни и 
Грам-отрицателни бактерии. Шест от изолатите са с широк спектър на 
антибактериална активност. Резултатите от физиологични и биохимични 
анализи, включващи определянето на 39 характеристики, показват, че два от 
щамовете (23 и 29) са близки помежду си, докато останалите се различават 
един от друг. Морфологичните проучвания отнасят щамовете като близки до 
представители на родовете Streptomyces, Actinomadura и Kitasatosporia. 

Антибактериалната активност на три от актиномицетните щамове 
(означени като 29, 30 и 47) е потвърдена при дълбочинно култивиране в течна 
хранителна среда. Трите щама подтискат развитието на клинични изолати 
на видовете Staphylococcus aureus и Streptococcus pneumoniae. Те имат 
антибактериална активност и срещу фитопатогенни бактерии от видовете 
Xanthomonas axonopodis pv. glycines, X. vesicatoria, X. axonopodis pv. phaseoli, 
Pseudomonas syringae pv. tomato и Clavibacter michiganensis, за които не са 
разработени биологични средства за борба. Най-широк спектър на 
антибактериално действие има щам 29. Синтезираните от трите щама 
антибактериални вещества по всяка вероятност са с полярна структура и се 
състоят от няколко активни компонента. 


