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   EXPERIMENTAL METHODS 

INHIBITION OF GROWTH OF CYANOBACTERIA  

ANABAENA VARIABILIS AND MICROCYSTIS AERUGINOSA  

BY SINGLE AND MIXED BISPHENOL A ANALOGUES 

In the last decades, the use of bisphenol A has attracted global attention resulting from its 

actions as an endocrine disrupting compound. In this regard, various bisphenol analogues 

have been manufactured as a replacement for this compound in consumer products.                        

As a result of the high production volumes, different bisphenol analogues are entered into 

the terrestrial and aquatic environment, which consequently leads to their increasing 

contamination and may pose serious risk to organisms.  

• BPAF, BPB and BPC were found to be more toxic to Anabaena variabilis and Microcystis aeruginosa 

than BPA. 

• Mixture of bisphenol analogues exhibit toxic effect similar to or even stronger than that of bisphenol A. 

• The use of bisphenol analogues as a replacement of BPA in various consumer products is questionable 

and may be hazardous to aquatic organisms, such as cyanobacteria. 

To study the toxic effects of bisphenols on Anabaena variabilis and Microcystis aeruginosa, 

exponentially growing cyanobacteria species were exposed to different concentration             

of BPA and its five analogues (BPAF, BPB, BPBP, BPC, BPE). Mixture (MIX) was prepared 

with 1/6 of each bisphenol (1:1:1:1:1:1, mg mL-1) to achieve the same final concentration 

as for individual compounds. Stock solutions of the examined compounds was added                              

to 100 mL of test medium containing Anabaena variabilis and Microcystis aeruginosa cells 

at the nominal concentrations of 5, 10, 15, 25, 50, 75 and 100 mg L-1. Test and control 

samples were incubated in the presence of investigated bisphenols for 14 days                                                       

and maintained under the same conditions as described above. After 0, 1, 2, 3, 7, 8, 10, 11, 

14 days of exposure, cyanobacterial samples were collected for the biomass                              

and chlorophyll a concentration measurements.  
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BPA 
y = -0.0086x + 1.1807 

(0.8049) 
78.96 ± 3.95 

y = -0.0064x + 0.8559 

(0.7365) 
55.27 ± 2.76 

BPAF 
y = -0.0081x + 0.6041 

(0.3738) 
12.88 ± 0.64 

y = -0.0036x + 0.6637 

(0.4967) 
45.51 ± 2.28 

BPB 
y = -0.0116x + 0.9235 

(0.7793) 
36.53 ± 1.83 

y = -0.0082x + 0.8628 

(0.8117) 
44.20 ± 2.21 

BPBP 
y = -0.0018x + 1.0616 

(0.4611) 
320.23 ± 16.01 

y = -0.0012x + 1.0828 

(0.3939) 
488.61 ± 24.43 

BPC 
y = -0.0102x + 0.8210 

(0.8059) 
31.51 ± 1.58 

y = -0.0114x + 1.1228 

(0.8120) 
54.87 ± 2.74 

BPE 
y = -0.0059x + 0.9806 

(0.8792) 
81.54 ± 4.08 

y = -0.0094x + 1.1886 

(0.8437) 
73.54 ± 3.68 

MIX 
y = -0.0111x + 0.8582 

(0.6027) 
32.32 ± 1.62 

y = -0.0055x + 0.8378 

(0.7594) 
60.88 ± 3.04 
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   RESULTS 

   CONCLUSION 

Table 1. The toxicity of bisphenol A and its analogues to cyanobacteria Anabaena variabilis and Microcystis 

aeruginosa (14 days growth inhibition). Experimental EC50 values (mg L-1) are shown with 95% confidence 

intervals (x ± SD) representing effective concentrations resulting in 50% reduction in the biomass content                

as compared to control treatment. 


