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    Summary. Biodegradability of BIOPOL -based plastic have been investigated in situ in municipal 
wastewater treatment plant by scanning electron microscopy (SEM). It has been shown that the best 
conditions provided for expression of microbial degradative potential are those in the pool for aerobic 
wastewater post-treatment. According to the  quantitative composition of microbial population it may 
be concluded that the principal role in biodegradation process occurring in wastewater treatment plant 
play bacteria, but, on the other hand, the highest biodegradation rate was found in the basin where 
microfungi were the most abundant (documented by SEM).  
    Introduction. Biodegradable plastics based on copolymer of poly-β -hydroxybutyrate (PHB) and 

poly-β-hydroxyvalerate (PHV), under the trade name BIOPOL  [1] has been designed and 
commercialized as packaging material. Some of them are designed as completly biodegradable; these 
consisting mainly of nondegradable with only small percentage of biodegradable components have 
been designated as biodestructible ones [2]. Increased awareness of potential new type of 
environmental contamination initiated our research of biodegradation of these new plastic materials 
under conditions in which, used and discarded, is likely to be subjected to biodegradable processes 
[3]. In addition, PHA, as a solid or granular organic mater, was proposed for use in potable water 
treatment [4]. Since in the municipal wastewater purification process are involved microorganisms 
adapted to high concentrations of difficult to degrade pollutants, we were interested to see the 
potential of the indigenous microbial population, especially microfungi, in terms of biodegradation of 
these new potential polluters of the environment. 
    Material and methods. Municipal wastewater treatment plant in Regensburg (Germany) as a multi-

stage modern system was chosen for the research of the rate of biodegradation of “BIOPOL -based 
plastic samples": 1 - Flotation-sedimentation basin; 2 - Aeration basin with active sludge; 3 - Pool with 
aerobic post-treatment and 4 - Plastic container, volume of about 200 liters with activated sludge 
colected from the anaerobic bioreactor. Preweighted samples have been exposed to the microbial 
enzymes in 30-40 cm depth and investigated at five-weeks intervals. The investigation had started in 
April, and ended in March next year. The weight loss was followed gravimetrically and qualitative 
changes of material were determined by SEM [2]. 
    Results and discussion. With regards to the Danube water, as a recipient of treated wastewater, 

in which in the frame of one year weight loss of the BIOPOL -based plastic sample was approximately 
30% [5]., in three stages of wastewater purification plant, biodegradation in the same period was 
nearly completed in flotation-sedimentation basin and in aeration basin of the activated sludge, and 
completed in the basin for aerobic post treatment. The low level of biodegradation in plastic container 
with activated sludge originating from anaerobic bioreactor (16%) is probably caused by disturbed, 
semianaerobic conditions and due to the exposure to significant temperature fluctuations (Tab.1). 
According to the annual averages, the highest number of heterotrophic mesophilic bacteria was 
recorded in the pool with the agitated aerated activated sludge (2,197.000.000 cfu/ml), followed by 
sedimentation-flotation basin (552 million cfu/ml) and finally 152.300.000 cfu/ml in the pool for aerobic 
posttreatment. A similar correlation was found between the rate of degradation and percentage of 
active microfungi (Tab 1, Fig. 1), which testifies to the joint action of these two groups of 

microorganisms in BIOPOL biodegradation. 
    The importance of fungi in the degradation of this material was confirmed earlier for molds [3]. In the 
water of the investigated treatment plant, among active fungi were dominant yeasts, best adapted to 
the conditions of liquid environment (Fig. 2). A high degree of correlation between the number of active 

microbes and BIOPOL
 
degradation rate testifies on the joint action of bacteria and fungi in studied 

environments. The low level of biodegradation of plastics in semianaerobic conditions of activated 
sludge (16.3%) can be explained by the complete absence of active microfungi. 
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 Conclusion. On the basis of characteristics of microbial population in the investigated 
environments, it could be concluded that the principal role in degradation of the plastic samples in 

municipal wastewater purification plant play bacteria, but the most intensive BIOPOL  biodegradation 
is a result of synergistic activity of both bacterial and fungal enzymes. Important role of fungi in 
biodegradation of this material in investigated natural conditions was confirmed by SEM analysis of the 
plastic samples.  
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Figure 1. BIOPOL
 
Biodegradation rate (% of weight loss) in wastewater purification plant 

 

Site BIOPOL  biodegradation 
rate (% in 50 weeks) 

% of active 
heterotrophic 
bacteria 

% of active 
microfungi 

Aerobic posttreatment basin 100.00 10.01 13.88 

Basin with aerated active 
sludge  

98.30 4.05 9.27 

Flotation-sedimentation basin 91.10 2.50 5.00 

Container with active sludge 16.31 1.04 0.00 

Table 1. Correlation of the percentage of active microorganisms (annual average) and BIOPOL
 
degradation 

rate 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Domination of mycelial microfungi (molds) on the surface of sample from the aerobic posttreatment basin 
(left) and the domination of yeasts and bacteria on the surface of sample from the flotation-sedimentation basin 
(right) 


