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BIOLOGICAL RECOVERY OF COPPER FROM SYNTHETIC WATER, 
USING DIFFERENT STRAINS OF BACTERIA AND YEAST 

 

In order to remove heavy metals and treat the waste mining waters, bioaccumulation 

experiments were performed, using different strains of bacteria and yeast, which were grown 

in solid and liquid specific media containing known concentrations of copper. First, to 

determine the bactericidal and fungicidal concentration of copper, tests of viability were 

performed. The bacterial strains remained viable until a concentration of copper around 4 times 

lower than the concentration used on yeast strains (Figure 1). 

 
The results obtained regarding the growth of bacteria and yeast in liquid media with and 

without copper are presented in Figure 2 and Figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Preliminary viability test of different yeast (A) and bacteria (B) strains, on different concentrations of copper 

sulphate. Plates from 0 to 7 contain different concentrations of CuSO4 solution (mM). 

 

 

Figure 2. Growth rate (%) for different Escherichia coli strains, after 48 h of incubation, at 35°C, in liquid specific medium 

without or with copper. 
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The growth rate values show that the bacterial strains are inhibited on media with copper, after 

48 h of incubation at 35°C. The growth rate of the cultures grown on media without copper is 

the reference growth rate, considered 100%. Remarkably, there is almost no difference between 

the growth rate of the yeast cultures grown on media with and without copper.

 

ICP-OES (Inductively Coupled Plasma Optical Emission Spectrometry) analysis gave 

us more information about the capacity of cells to accumulate copper, in every strain of 

bacterium and yeast. In Figure 4 and Figure 5 are highlighted the strains that accumulate copper. 

Some strains of bacteria and yeast are more efficient in the copper accumulation process than 

other strains. 

 

 

Figure 3. Growth rate (%) for different yeast strains, after 48 h of incubation, at 30°C, in liquid specific medium without 

or with copper. 

 

Figure 4. Copper accumulation efficiency (x) in different strains of Escherichia coli, after 48 h of growing 

in specific liquid copper containing-medium, at 35°C. Control strains were grown on copper-free medium. 
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CONCLUSIONS 

The bacterial strains were viable until a concentration of copper around 4 times lower than 

the concentration at which the yeast strains are growing. The growth rate of bacterial strains 

used in this experiment was low on the medium containing a known concentration of copper, 

while yeast cultures were not affected by adding copper in their medium. ICP-OES analysis of 

cells revealed how much copper was accumulated by every strain, and which the best strain for 

further use in remediation experiments is. In conclusion, the remediation of copper-containing 

waters using yeast or bacteria could be a solution. 

 

Figure 5. Copper accumulation efficiency (x) in different yeast strains, after 48 h of incubation at 30°C, in 

specific liquid copper containing-medium. Control strains were grown on copper-free medium 


