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Abstract
Quality of water is a vital issue that can affects the health impact of humans through pollution. Aquatic environment via anthropogenic 
and natural activities is of optimum concern. Hence, there is need to provide cost effective and environmentally eco-friendly technique of 
bioremediation. This study explored the absorption efficiency of living cells of zoogloea layer, moss and mushroom as bio-indicators to 
monitor pollution in aqueous solution contaminated with cadmium, lead, zinc and nickel. The microorganisms indicated appreciable ability 
to survive in the heavy metals contaminated aquatic environment through homeostatic mechanism functions in the microbial cells to 
maintain mass balance for effective biological activities. The incubation processes were carried out in bio-treatment set up over a period 
of 48 hrs, 96 hrs and 144 hrs (2,4 and 6 days) at different varying metal concentrations. Zoogloea layer and moss showed higher retention 

and remove the ions from solution. About 70% to 90% of the contaminated solutions that were analysed can be removed by living cells 
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Figure 1:

Figure 2:

to produce stress related factors which govern in metal ion uptake, that 
is, metallothionein glutothionine, and plastocyanin [16]. Simple plants 
and microorganisms are widely use in biotechnology and molecular 
biology research. Thus the purpose of this present study is to ascertain 
the efficiency of zoogloea layer, moss and mushroom on progressive 
removal of heavy metals from contaminated solution.

Materials and Methods
The living cells of the microorganisms were collected from different 

locations in Anambra state. Zoogolea layer was harvested from ochichi 
stream in Abagana; moss was collected from a wall in Agu-Awka; 
mushroom was collected from the bush near police mobile base in Agu-
Awka. The salts of Pb, Zn, Cd and Ni metals are all analytical grades i.e 
Pb(NO3)2, Cd(NO3)2, Zn(NO3)2 and NiCl3.6H2O.

Bioaccumulation experiment
Drained zoogloea layer (3 kg), moss (2 kg) and mushroom (3 kg) 

were placed in a petri-dish containing the different concentrations 
(2 ppm,4 ppm and 6 ppm) of the individual metallic ions. The 
biomonitoring analysis was incubated for 48 hrs, 96 hrs and 144 hrs 
(2, 4, 6 days) simultaneously at different level of concentrations. 20 mls 
aliquots of the different aqueous solutions were withdrawn at 48 hrs, 96 
hrs and 144 hrs intervals which was filtered and digested with HNO3 
and analysed in duplicates for Pb2+
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Figure 4:

Figure 5:

Figure 6:

Figure 7:

 Absorption of Cd2+ for 6 ppm.

 Absorption of Pb2+ for 2 ppm.

 Absorption of Pb2+ for 4 ppm.

 Absorption of Pb2+ for 6 ppm.

 Absorption of Zn2+  for 2 ppm.
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Conclusion
This study showed that the living cells of zoogloea layer, moss and 

mushroom have the potential as bio-indicators on bioremediation of 
heavy metal contaminated solutions. The absorption capacity of moss 
and zoogloea layer for all the metallic ions is slightly higher than 
that of the mushroom. In some developing countries where there is 
rapid growing industrialization and urbanization that release toxic 
metallic pollutants to the environment, there is urgent need to develop 
eco-friendly and economical techniques for the remediation of the 
waste water solution. However, the use of the living cells of studied 
microorganisms to remove heavy metals from an aqueous solution is an 
efficient, sustainable and economically green bioremediation process 
that can be adopted.
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