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ABSTRACT 

 
 Collections of  microorganisms are source of pure strains of different groups of microorganisms. That is why appears necessity to 
find out the best method of conservation of pure cultures. According to the literature data, the main methods of preservation are: 
subculturing, preservation under mineral oil, dehydrated state, cryopreservation and lyophilization. Lyophilization has many advantages than 
disadvantages compare with other methods of preservation. Was established that S. canosus CNMN-Ac-02 and its variants registered in 
NCNM, better preserving in lyophilized state. 
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Introduction 

 Importance of microorganisms includes 
wide range of process taking place in the universe. 
Their cells, parts and derivate are the tool of 
biotechnology and underpin the life sciences. A big 
number of microorganisms are harmful for humans, 
but there are also a lot of microorganisms important 
in food, agricultural and industrials processes, 
pharmaceutical and other uses (MONSALUD, 
2002). 
 Collections of microorganisms have major 
importance for institutions engaged in field of 
microbiology and biotechnology due to providing all 
the necessary research facilities. Fundamental things 
of the collection are collecting of the strains, 
maintaining, obtaining necessary data, making of 
free access via catalogues of microorganisms. This 
kind of organization should be a safe deposit with 
restricted distribution and provide the service of 
identification. Not at last the obligatory point is 
preservation of strains with high biological activity 
which could be important for science. The advices of 
researchers from collections of microorganisms are 
very important in the field of microbiology 
(CAKTU, 2011). 
 In Republic of Moldova, the main 
organization responsible for maintenance of 
biodiversity of microorganisms is – National 
Collection of Non-pathogenic Microorganisms of 
Institute of Microbiology and Biotechnology of 
Academy of Science of Moldova. The laboratory 

was found in 2003 and at the moment has more than 
500 strains of different groups of microorganisms, as 
fungi, yeasts, bacteria, cyanobacteria and 
actinobacteria. All these strains have high 
biosynthetic activity and are capable to produce 
substances with next effects: growth-stimulating; 
probiotic; antimicrobial; antitumor; nutritive.  
 As well there are basic objectives of good 
functioning of the collection: 
- accepting and deposition; 
- continues replenishment with new strains; 
- free access of information about persevered 

strains; 
- elaboration of conservation methods ex situ of 

gene pool of microorganisms. (CHISELITA, 
2014) 

     By literature data there are several most 
used methods of conservation microorganisms: 
subculturing; sustentation in distillate or sterile 
marine water; congelation; under mineral oil; 
dehydration on the solid supports; cryoconservation 
and lyophilization (LOPEZ, 2000; GANBAROV, 
2013). 
 Subculturing or periodic reseeding on fresh 
agar medium is one of the oldest and traditional 
methods of maintenance and preservation of 
microbial cultures in the laboratory and industrial 
conditions. The interval between the passages 
depends on microorganism, the used medium and 
temperature storage conditions (POHILENKO, 
2009). 
 The first experiments on storage in 
physiological saline and distilled water were 
performed with some species of pathogenic bacteria 
and fungi, which remained alive for two years, but it 
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was not in all cases. It was also reported the 
successful preservation of bacteria of the genus 
Acinetobacter and the yeast species Saccharomyces 

cerevisae. It is believed that this method is 
applicable to most microorganisms, if it is necessary 
to store for example about a month (SIDEAKINA, 
1985; UZUNOVA-DONEVA, 2004; DONEV, 
2001). 
 From storage in water and aqueous salt 
solutions, this method is characterized in that 
container with a sample placed in the freezer 
refrigerator at a temperature of -10 to -20°C. This 
simple method of freezing samples in contrast to the 
usual location of microorganisms in aqueous media 
allows significantly extend the preservation of 
strains and reduce the likelihood of contamination, 
which is convenient in the study of a large number 
of isolates. Some bacteria with this method of 
preservation were alive from 6 months to 2 years of 
storage, but more often, as experience with the 
strains of lactic acid bacteria, this period is limited to 
a month for the rod-shaped and up to six months for 
the coccoid forms (GHERNA, 1983). 
 Relatively simple and cheap method – 
preservation under mineral oil, could be manage 
very well for saving months or even years many 
types of bacteria. It was first applied by A. Limier in 
1914 to maintain the pathogen of gonorrhea. For this 
method is usually used the sterile mineral medical 
supplies oil (such as liquid paraffin having a specific 
density of 0.865-0.890 g/cm3) (UZUNOVA-
DONEVA, 2004). 
 Most of the bacterial culture dies when 
drying in the laboratory. However, some strains, 
particularly spore-forming, if were dried on suitable 
for them media which sorbing moisture persist for 
years (BECKER, 1987). In practice, use of 
microorganisms storage variety of media - soil, sand, 
paper, resins, gelatin, activated charcoal, cereals and 
many others (JOUBERT, 1987). 
 Practically all known groups of bacteria 
capable for long-term stored in the frozen state at 
low (cryogenic) temperatures (less than -153°C). 
Such temperature storage area provide liquefied 
gases, the best example is nitrogen (guaranteed 
temperature is -196°C).Fulfilling the role of 
refrigerants, they are relatively long stay in the 
Dewar vessel or taken by their principle of special 
storage facilities with a good thermal insulation. 
Evaporating at atmospheric pressure, these gases in 
liquefied state is well supported by the normal 
boiling point of each constant temperature. This 
method has a variety of biomaterials canned - 
actinobacteria, bacteria, yeasts, fungi, plant viruses 
and animal cell culture, etc. In some museums many 

bacterial culture rather successfully stored at 
temperatures which allow modern freezers (typically 
to -86°C). At these temperatures, the storage dying 
off rate may be 1000 times less than minus 10°C 
(HECKLY, 1978). 
 Drying from the frozen state 
(lyophilization, sublimation, freeze-drying) - 
common method of drying of biomaterials from the 
frozen state in which the water is evaporated in a 
vacuum without thawing the ice, which allows to 
maintain the primary structure of the drying object. 
When is using physiologically many diverse species 
of bacteria and bacteriophages able to maintain in a 
viable state and over 30 years (MORGAN, 2006; 
MALIK, 1987). To the dried cells must be protected 
from the effects of oxygen, humidity and light. By 
lyophilization of microbial cultures and biological 
products, there are numerous development 
(DAVYDKIN, 1993; VOLKOV, 1994; 
MATVEEVA, 2007). 
 Actinobacteria occur in diverse ecological 
niches such as terrestrial and aquatic ecosystems 
(fresh and marine waters), characterized by a 
complex life cycle that includes their existence 
either as dormant spores or actively growing hyphae 
into vegetative mycelium. They are highly diverse in 
their morphology ranging from coccoid like 
Micrococcus and rod-coccoidas Arthrobacter, 
fragmenting hyphal forms Nocardia to branched 
mycelium – Streptomyces. Reproduction in 
actinobacteria occurs either by vegetative mode via 
fragmentation of mycelia or by asexual mode 
(sporeorconidia formation).They produce either a 
single spore (monosporic) or a pair of spores 
(bisporic), or many spores (oligosporic) on aerial or 
substrate mycelium.The oligosporic Actinobacteria 

show distinct patterns of spore arrangement (hooked, 
straight, or wavy) on the mycelium, depending on 
the taxa. 
 The phylum Actinobacteria contains 
several genera capable to produce antibiotics. The 
genus Streptomyces is a prominent source of 
secondary metabolites, especially antibiotics. 
Streptomyces species are known to produce more 
than a half of the total known microbial antibiotics 
which are more than 10,000. Despite the availability 
of enormous number of clinical drugs, many 
pharmaceutical companies and research laboratories 
are engaged in the search for new therapeutic drugs 
in order to combat the microbial and fungal 
pathogens. Multidrug resistant pathogenic strains are 
constantly emerging, which cause severe disease 
outbreaks in several countries. In order to find novel 
bioactive compounds of pharmacological and 
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industrial relevance there is continuous work of 
search (SHIVLATA, 2015). 
 There is no literature data about antibiotic 
activity of strain Streptomyces canosus. That is why 
were made a series of experiments for identification 
of it. In this way was made an experiment deals with 
identification the best method for preservation of 
selected strains which provide the conservation of 
capacity for accumulation biomass and antimicrobial 
activity.  
 

Materials and methods 
 

 The aim of the investigation was to study 
the influence of the preservation method of the strain 
Streptomyces canosus and its variants after long 
term storage. 
 The objects of the research were three 
strains identified and stored in National Collection 
of Non-pathogenic Microorganisms: Streptomyces 

canosus CNMN-Ac-02 (obtained from All-Russian 
Collection of Microorganisms); Streptomyces 

canosus CNMN-Ac-03 (obtained after irradiation of 
CNMN-Ac-02 by γ-rays); Streptomyces canosus 

CNMN-Ac-04 (obtained after combined irradiation 
of CNMN-Ac-02 by γ and UV rays). These strains 
according to passport data of NCNM characterized 
by high capacity to synthesize biological active 
substances as: phytohormones (auxins, gibberellins); 
essential and immune active amino acids; lipids with 
the content of polyunsaturated fatty acids and 
physiologically active fractions as phospholipids and 
sterols. 
 Chosen methods of preservation are: 
subculturing, under layer of mineral oil and 
lyophilization. 
 Parameters of the evaluation were: yield of 
absolutely dried biomass (ADB) and antimicrobial 
activity. 
 Subculturing was carried out by method 
Koch, for growth was used agar mineral medium 
Czapek with pH=7.0, basic source of carbon was 
glucose (NETRUSOV, 2005). 
Preservation of strains under layer of mineral oil was 
made by Limier method (UZUNOVA-DONEVA, 
2004). 
 Lyophilization was carried out in flacons by 
using the equipment LabCONCO, as protective 
media served gelatin 2.5%+ glucose 7.5%. Shock 
freeze was made at -50ºC, sublimation took place 
under pressure of 7-8 Pa (vacuum)and at tº -87…-
93ºC for 12 hours (MORGAN C., 2009). 
 To determine the biomass productivity of 
strains after cultivation on liquid complex medium 
M-I, pH=7.0 (basic source of carbon was corn 

flour),biomass has been separated from cultural 
liquid on a centrifuge (5000 r/min. during 20 min.). 
Quantity of absolutely dried biomass (ADB) was 
determined by the weight method 
(KOSYRITSKAYA, 2004). 
 Antimicrobial activity was defined by using 
the method of agar blocks (EGOROV, 2004). 
 The following test-microorganisms were 
used – phytopathogenic bacteria and fungi: 
Agrobacterium tumefaciens; Clavibacter 

michiganensis; Erwinia carotovora; Aspergillus 

niger; Alternaria alternata and Botrytis cinerea. 
Bacteria were subculturing on nutrient agar and 
phytopathogenic fungi grew up on a wort agar of 
5.0ºBlg. 

Results and discussions 
 

 For identification the best method of 
storage of strain S. canosus and its variants were 
made series of experiments by determining the 
capacity of accumulation of biomass and 
antimicrobial activity. 

 
Table 1 - Absolute dried biomass obtained after 
preservation of strain Streptomyces canosus and its 
variantsfor 1, 3 and 5 years by different methods, g/l 
 

 
 Strains were preserved in NCNM by 
subculturing (S), under the layer of mineral oil (MO) 
and lyophilization (L). The activity was verified 
after 1, 3 and 5 years of preservation. Results were 
compared with initial (I) data. 
 In table 1 there are results deals with 
capacity of accumulation of ADB. This parameter is 
important for ensure the necessary quantity of 

                              

Strain  

Method 

CNMN-
Ac-02 

CNMN-
Ac-03 

CNMN-
Ac-04 

I 7.38±0.34 9.57±0.03 4.81±0.19 

S 

1 year 7.46±0.42 9.35±0.6 4.7±0.31 
3 

years 
5.5±0.25 8.98±0.41 6.11±0.7 

5 
years 

5.26±0.17 8.2±0.08 6.06±0.15 

MO 

1 year 7.22±0.12 9.2±0.24 4.47±0.2 
3 

years 
5.8±0.2 8.3±0.4 5.5±0.25 

5 
years 

5.2±0.1 8.16±0.05 5.3±0.22 

L 

3 
years 

3.5±0.5 9.5±0.65 6.1±0.2 

5 
years 

4.81±0.19 6.1±0.2 6.03±0.21 
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biological material with content of biological active 
substances. 
 Compare all three methods by the time of 
storage S. canosus CNMN-Ac-02, all shows 
decrease of yield biomass by 28.8-34.9 %. Probably 
it is due to the specificity of strain and appears 
necessity to continue investigation and find another 
method or media used in course of storage. 
Another situation deals with S. canosus CNMN-Ac-
03. In result of preservation by S the yield decrease 
by 14.3 %, MO – by 14.7 % and L – by 36.3 %. 
According to the theory, the negative effect after 
preservation by L is connected with gradually dying 
of spores. 
 Totally different results were obtained after 
long term storage of S. canosus CNMN-Ac-04. The 
yield of biomass increase after all used methods of 
preservation, according to data more than initial: S 
by 26 %, MO by 10.2 % and L by 25.4 %. It is 
supposed that it happened due to obtain this strain by 
treatment of initial, by combination with UV and γ 
rays. 
 Next data were obtained after investigation 
of influence of the storage methods on antimicrobial 
activity of S. canosus and its variants. As test-
microorganisms were used phytopathogenic bacteria 
and fungi which are extended on the territory of 
Republic of Moldova and provoking diseases of 
different agricultural and industrial crops.  
 According to the data in tables 2, 3 and 4 
there is no antifungal action against A. alternataand 
B. cinereaby all strains of S. canosus, neither before 
nor after preservation by all used methods. 

 
Table 2 - Antimicrobial activity of strain 
Streptomyces canosus CNMN-Ac-02 preserved for 5 
years by different methods 
 

 
 S. canosus CNMN-Ac-02 has antifungal 
activity against Er. carotovora and A. niger. After 5 

years of preservation by all three methods (Table 2) 
there is no significant modifications in antimicrobial 
activity. Relative increase could be observed after 
preservation by method MO: by 10 % against Er. 

carotovora and by 5.6 % against A. niger. The 
positive result is within the error. 
 The results for S. canosus CNMN-Ac-03 
(table 3) are similarly to S. canosus CNMN-Ac-02. 
But this time the antimicrobial effect against Er. 

carotovora increased by 10 % after use of all 
methods. Unsignifically decrease against A. niger 
could be observed after preservation by S and L, but 
after preservation by MO it remain without 
changese. 
 The different think of S. canosus CNMN-
Ac-04 is antimicrobial activity against two other 
test-microorganisms A. tumefaciens and Cl. 

michiganensis, of course it is has activity against Er. 

carotovora and A. niger. 
 

Table 3 - Antimicrobial activity of strain 
Streptomyces canosus CNMN-Ac-03 preserved for 5 
years by different methods 
 

 
 Separately analyzes of activity against A. 

tumefaciens show what the best results are obtained 
after preservation by L method. Of course activity of 
strain against mentioned test-microorganism 
decreased by use all methods, after L it constitued 
by 7 % less than in control. But it was not so 
significant in comparison with decrease after 
preservation by S (by 19 %) and MO (by 13 %). 

 
Table 4 - Antimicrobial activity of strain 
Streptomyces canosus CNMN-Ac-04 preserved for 5 
years by different methods 
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1 9.0±0.9 0 0 

S 0 0 10.0±1.
1 9.0±0.4 0 0 

MO 0 0 11.0±1.
1 9.5±0.5 0 0 

L 0 0 10.0±1.
7 9.0±1.2 0 0 
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S 0 0 11.0±0.9 13.0±1.3 0 0 

MO 0 0 11.0±0.5 14.0±1.1 0 0 
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I 16±0.9 28±1.2 18±0.8 16±1.3 0 0 

S 13±0.9 25±1.1 16±1.1 14±0.5 0 0 

MO 14±0.5 26±2.4 18±0.7 15±1.3 0 0 

L 15±1.0 26±0.4 18±0.9 15±0.5 0 0 

 
 According to data of antimicrobial activity 
against Cl. michiganensis, the smallest decrease of 
this was obtained by methods of MO and L, both 
constituted 7 %. In comparison with S which 
decrease was by 11 %. 
 The same structure of data can be observe 
by analyze of antimicrobial acivity against  Er. 

carotovora and A. niger. In this way, for both strains 
antimicrobial activity decrease unsignificant (by 7 
%) or remain the same by use methods of 
preservation under MO and L and decrease more by 
12 % and 13 % respectively. 
 The variation of increase or reduction of 
antimicrobial capacity and yield of obtained biomass 
of all variants strain S. canosus is associated with the 
specificity of  used method and nature of action on 
culture in particularly. 

 
Conclusions 

 
 Summing the literature data and obtained 
results of conducted researches, the following 
conclusions were formulated: 
- to maintain the productivity of the strain S. 

canosus CNMN-Ac-02it is necessary to use 
method of subculturing, then for its variants 
lyophilization is much better; 

- subculturing leads to decrease the antimicrobial 
activity of S. canosus CNMN-Ac-04, then for 
other two there is no much radical modification 
in antimicrobial activity; 

- the choice of the preservation method depends 
individually on strain; 

- preference of one of the storage method 
depends not only on the result of research, but 
also on economic efficiency, that is why 
lyophilization much better corresponded for it. 
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