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Abstract—We evaluated the possibility of storing the cultures of obligate anaerobic microorganisms 
(clostridia, acetogenic and sulfate-reducing bacteria, and methanogenic archaea) in 25% glycerol at -70°C for 
a long time (up to 3 years). This method of storage is adequate for preserving cell viability in the majority of 
obligate anaerobes.
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Storage of obligate anaerobic microorganisms, most 
of which exhibit low growth rate, involves the conven
tional method of periodic reinoculations into freshly 
prepared nutrient media and maintenance of cultures at 
4—6°C, to decrease the rate of metabolism [1], How
ever, diis method has serious drawbacks. Thus, its weak 
point is the possible loss of morphological, physiologi
cal, and biochemical signs by the microorganism, 
which results in spontaneous mutations. Studies of 
obligate anaerobic microorganisms are performed by 
the method of periodic reinoculations. Its use is associ
ated with a laborious procedure of preparing liquid 
anaerobic media for reinoculations in hermetically 
sealed vessels with maximum protection against the 
entry of oxygen (the method of Hungate) [2], Besides 
this, growth of various obligate anaerobes (methano
genic archaea, acetogenic bacteria, etc.) proceeds on 
synthetic media of complex composition.

Maintenance of lyophilized cells is one of the most 
efficient methods for long-term storage [1, 3, 4], How
ever, this method requires the use of expensive equip
ment (high-vacuum pump, condenser, and storage 
ampoules). Moreover, experiments with anaerobic cul
tures involve sampling of cells from the ampoule in an 
atmosphere of a sterile inert gas. It should be empha
sized that several obligate anaerobes lose viability 
when frozen after drying [1,4].

This work was designed to evaluate the possibility 
of storing the cultures of obligate anaerobic microor
ganisms (clostridia, acetogenic and sulfate-reducing 
bacteria, and methanogenic archaea) in 25% glycerol 
(cryoprotective agent) at -70°C  for a long time.

MATERIALS AND METHODS
Experiments were performed with bacteria of the 

genus Clostridium: C. acetobutylicum strains 6, 7, and 
8; C. butyricum strains 19, 21,22, and 23 from the col
lection of the Department of Microbiology (Moscow

State University); and C. symbiosum (DSMZ 934) from 
the collection of Deutsche Sammlung von Mikroorgan- 
ismen und Zellkulturen (DSMZ, Brunswick, Ger
many). Acetogenic bacteria C. formicoaceiicum, 
Sporomusa sphaeroid.es, Acetobacterium woodii, 
A. wieringae, and A. poludosum strain Z-7390 were 
obtained from the Laboratory of Deleted Microbial 
Communities (Institute of Microbiology, Russian 
Academy of Sciences). Sulfate-reducing bacteria Des- 
ulfatomacidum nigrificans subsp. salinus strain 435 and 
D. kuznetsovii strain 17 were obtained from the Labora
tory of Microbial BiogeochemisLry (Institute of Micro
biology, Russian Academy of Sciences). Specimens of 
the genus Thermohydrogenium, T. kirishiense strain 
360 and T. lactoethylicum strain 149, were obtained 
from the collection of the Department of Microbiology 
(Moscow State University). Methanogenic archaea 
Methanobrevibacter arboriphilus strain DH1 (DSMZ 
1125), M. arboriphilus strain AZ (DSMZ 744), and 
Methanosarcina barkeri strain Fusaro (DSMZ 804) 
were obtained from the collection of DSMZ.

Saccharolytic clostridia were cultivated on a glu
cose-peptone medium [5]. Acetogenic bacteria C. fo r
micoaceiicum, S. sphaeroides, A. woodii, A. wieringae, 
and A. poludosum were cultivated on the corresponding 
semisynthetic media [6-9]. Sulfate-reducing bacteria 
D. nigrificans subsp. salinus strain 435 and D. kuznets
ovii strain 17 were grown on a sodium lactate-contain
ing medium of Postgate [10] and Widdel and Pfennig 
medium [11], respectively. Bacteria of the genus Ther
mohydrogenium were grown on the medium with yeast 
extract and peptone [12]. Methanogenic archaea 
M. barkeri strain Fusaro and M. arboriphilus strains 
DH1 and AZ were grown on the corresponding opti
mized media [13, 14]. The volume of an inoculum 
was 10%.

Obligate anaerobic microorganisms were cultivated 
by the method of Hungate [2], Growth media and addi
tives were prepared before autoclaving with maximum
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