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A B S T R A C T  

The intensity of biofilm formation by sulfate-reducing bacteria Desulfovibrio oryzae and organic acid-

producing bacteria Anaerotignum propionicum on the polyethylene terephthalate (PET) surface was studied. 

The studied D. oryzae strains are able to form a biofilm on the surface of PET, which may contribute to the 

degradation of this plastic. The weak adhesive properties of Anaerotignum propionicum against PET have 

doubts as to polyethylene terephthalate biodegradation by this species.  
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I N T R O D U C T I O N  

Biofilm is a surface model of growth of microorganisms. Today, biofilms of microorganisms are actively 

studied because they affect most important natural and engineering systems. In particular, the role of biofilms 

is being studied in medicine, wastewater treatment, biodegradation of toxic compounds, biodamage of 

materials. Due to the high biochemical activity and the ability to form biofilms, bacteria are actively involved 

in the degradation of polymeric materials [1-2]. A significant amount of polymeric materials is represented by 

polyethylene terephthalate (PET), the production of which is growing every year: 2 million tons/year in 2007 

and 10 million tons/year in 2012 [3]. Among the microorganisms isolated from the plastic surface, there are 

representatives of sulfate-reducing bacteria [2]. Previously, anaerobic bacteria were identified as participants 

in the damage of the metal construction in the soil: organic acid-producing bacteria Anaerotignum propionicum 

[4] and sulfate-reducing bacteria Desulfovibrio oryzae [5], whose ability to form a biofilm on the surface of 

PET has not been studied. 

O B J E C T I V E  

The aim of this work was to study the intensity of biofilm formation of bacteria D. oryzae and A. propionicum 

on the surface of PET. 

M E T H O D O L O G Y  

Five-day pure cultures of A. propionicum NUChC Sat1, D. oryzae NUChC SRB1 and D. oryzae NUChC SRB2 

isolated from the sulfidogenic microbial community of soil ferrosphere were used for the research [4-5]. The 

nucleotide sequences were deposited in the GenBank with accession numbers MG924854.1, MT102713.1 and 

MT102714.1 respectively. Bacteria were grown in Postgate’s “C” liquid medium (without adding Fe (II) salt) 

under anaerobic conditions, which were created by pouring the medium to the edges of the tubes and closing 

them with rubber stoppers. Suspensions with an optical density of 0.5 McFarland were prepared from cultures 

of the studied strains in sterile isotonic sodium chloride solution. 
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To study the intensity of biofilm formation on the PET surface, 10×10 mm samples were cultured in Postgate’s 

“C” liquid medium (76% of the volume) with the addition of meat-peptone broth (MPB, 22% of the volume) 

and bacterial cultures (2% of the volume) during 50 days. 

A biofilm assay (indirect measurement of bacterial biofilm biomass by crystal violet adsorption/desorption) 

was used [6]. The strains were classified into adhesion categories as was described by Stepanović et al. [6]. 

Statistical analysis of the obtained results was performed using the statistical module of Microsoft Office Excel 

2010. 

C O N C L U S I O N S / R E S U L T S  

The results of the study of the optical density of crystal violet solutions, absorbed by the biofilm formed on 

PET by the studied strains are presented in the Table 1. 

Table 1. Optical density (OD540) of crystal violet absorbed by a biofilm formed on the surface of PET 

by some strains of anaerobic bacteria. 

No A variant of the experiment OD540 of crystal violet solution 
Strain adhesion 

category 

1. Culture medium without bacteria 0.0380±0.0004 Negative control 

2. SRB1 0.1390±0.0048* Moderately adhesive 

3. SRB2 0.1180±0.0016* Moderately adhesive 

4. Sat1 0.0530±0,0014* Weakly adhesive 

5. SRB1+Sat1 0.1480±0.0126* Moderately adhesive 

Note: the differences are significant * compared to the control at p≤0.05 

It was found that SRB1 strain significantly formed a stronger biofilm on PET than SRB2 strain. Both strains 

were classified as moderately adhesive, because the optical density of crystal violet solutions absorbed by SRB 

biofilms was 3.7 times (SRB1) and 3.1 times (SRB2) higher than in the negative control. 

It was revealed that A. propionicum NUChC Sat1 was weakly adhesive - the optical density of crystal violet, 

absorbed by its biofilm is only 1.4 times greater than in the negative control. Co-cultivation of SRB1 with Sat1 

did not show increasing of biofilm formation by the studied bacteria, the association was moderately adhesive. 

Thus, the studied strains of sulfate-reducing bacteria Desulfovibrio oryzae are able to form a biofilm on the 

surface of PET, which indicates the potential for participation of these bacteria in the degradation of this plastic. 

The weak adhesive properties of Anaerotignum propionicum to PET cast doubt on the possibility of this species 

participating in the biodegradation of polyethylene terephthalate. 
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