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Investigating the bioremediation of heavy metals by Pleurotus ostratus
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Abstract. Heavy metal contamination (HMs) of water and soil is the most serious problem caused by industrial and mining
processes and other human activities. Mycoremediation is a biotechnological method that employs fungi to remove toxic
contaminants from the environment in an efficient and cost-effective manner. Pleurotus species are considered to be the most
popular and widely cultivated species worldwide, and this may be due to their low production cost and high yield. It has been
indicated that Pleurotus species may improve plant growth in metal-contaminated soils through enhancing nutrition uptake or by
alleviating toxicity of the metals. In this experiment, the fungus was grown in vitro in liquid and solid media for 3 weeks on five
different concentrations (0, 15, 30, 45, 60 ppm) of five heavy metals (Cd, Zn, Ni, Pb, Mn) as sulphate and the effect of these
metal on radial growth, biomass production and metal content of fungal biomass were determined. Based on the results, this
fungus showed a great variety of tolerance against the metals, as that growth parameters were increased in the case of two metals
contamination (Zn and Mn) and inhibition of growth was observed even at the low concentrations of nickel, cadmium and lead
(15 mg/liter). The amount of metal accumulation in the fungal mycelium also increased with the increase of the metal
concentration in the culture medium. In this research, for the first time, the growth parameters and the amount of accumulation of
heavy metals in axenic conditions have been investigated and described.
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Figure 1. The growth of fungal mycelium resulting from spawn culture in MMN solid culture medium.
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Table 1- Mean comparison of the colony diameter of Pleurotus ostratus mushroom grown in MMN solid culture
medium containing heavy metals based on Duncan's test.

Ni b cd Mn Metal concentration

(mg/l)
6.85 6.9 6.5 6.8+0.11a 0
- - - 4.5+0.80ab 15
- - - 3.440.14b 30
- - - 3.340.13b 45
- - - 3.840.25b 60

1 s o LeT Ll 5l alie g > b (sl Lo
Treatments with the same letters are not statistically different.
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Figure 2. Growth of mushroom mycelium in solid culture medium.
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Table 2. Mean comparison of dry weight (mg) of Pleurotus ostratus mushroom mycelium grown in MMN liquid
culture medium containing heavy metals based on Duncan's test.

Mn Zn Metal concentration (mg/1)
66.2+0.02b 7040.02ab 0
118.5+0.01a 66.6+0.01ab 15
78.2+0.01ab 99.8+0.03a 30
75.4+0.01ab 38.8+0.002¢ 45
58.8+0.008b 24.540.003cd 60

W B g LT Ll ) alie g b sla Lo
Treatments with the same letters are not statistically different.
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Table 3. Mean comparison of the metal content (mg/gDw) of Pleurotus ostratus mushroom mycelium grown in MMN
medium containing heavy metals based on Duncan's test.

Metal concentration

Mn Zn
(mg/1)
0.0649+0.02b 0.1723£0.15b 0
0.2431+0.03b 0.1597+0.02b 15
0.4854+0.14b 0.2598+0.03b 30
0.8221+0.27b 0.3432+0.02ab 45
2.623+1.49a 0.5032+0.04a 60

Treatments with the same letters are not statistically different.
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