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Degradation of malachite green dye by Schizophyllum commune
cfec7252
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Abstract: [Objective] To evaluate the ability of Schizophyllum commune cfcc7252 in degrading
Malachite Green (MG) dye. [Methods] Effect of oxygen demand, initial pH value, temperature, carbon
source, nitrogen source, salinity and initial dye concentration on MG biodegradation by S. commune
cfcc7252 was studied in flasks containing liquid cultures based on single factor experiment design. The
toxicity of the biodegraded products of MG on plant seed germination and microbial growth was
determined in petri dishes. [Results] Schizophyllum commune cfcc7252 could degrade MG under both
aerobic and anaerobic conditions; 67.8% MG (initial concentration: 350 mg/L) was degraded under the
culture condition of 10.0 g/L glucose, 5.0 g/L yeast extract, 0.01 mmol/L Zn*" and pH 4.0 for 36 h.
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After continuous bleaching for 7 rounds, the degradation rate still reached over 95.4%. In addition, the
degradation rate of S. commune cfcc7252 on MG was as high as 98% if the salinity of the culture was
less than 10.20%. Toxicity test showed that the biodegraded products of MG were rarely toxic to plants
of Vigna umbellate and Vigna unguiculata and microorganisms of Staphylococcus aureus, Bacillus
subtilis, Pseudomonas aeruginosa. [Conclusion] Schizophyllum commune cfcc7252 has strong

potential to treat MG contaminated wastewater.

Keywords: Schizophyllum commune cfcc7252, Malachite Green, Degradation, Toxicity
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Note: 1: Sucrose; 2: Glucose; 3: Soluble starch; 4: Lactose; 5: D-Fructose; 6: Maltodextrin; 7: Galactose; 8: Maltose; 9: Mannose.
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Figure 4 Effect of nitrogen sources and yeast extract concentration on degradation of MG by Schizophyllum commune
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Note: 1: Yeast extract; 2: Fish powder; 3: Rapeseed meal; 4: Soybean powder; 5: Bovine brain extract; 6: Tryptone; 7: Yeast:Tryptone (1:1);
8: Yeast: Tryptone (1:2.5); 9: Yeast: Tryptone (1:5).
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Figure 5 Effect of metal ion and zinc ion concentration on degradation of MG by Schizophyllum commune
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Table 1 Effect of 100 mg/L MG solution and its biodegradation products on germination of
V. umbellate and V. unguiculata

V. umbellate V. unguiculata
MG MG
Parameters . . . . . .
Water MG solution Biodegradation Water MG solution Biodegradation
products products
o 100 70 100 100 70 100
Germination (%)
i 8.44+027  3.50+0.23"" 7.66+0.28%% 3.24+0.19 2.38+0.12"" 3.70+0.16%%
Embryonic root (cm)
- 3.5240.29  2.28+0.23" 3.24+0.28° 3.80+0.10 2.8640.17" 4.04+0.18%
Embryonic axis (cm)
) 0.82+0.09  0.58+0.04" 0.83+0.09° 1.92+0.12 1.30+0.07" 1.97+0.11%%
Embryonic bud (cm)
; 5.47+0.13  4.49+0.13"" 5.46+0.10%% 7.49+0.12 6.1740.14™ 7.2740.11%%
Fresh weight (g)
*P<0.05, “P<0.01, " P<0.001 MG $p<0.05, ¥P<0.01,%%P<0.001

MG

Note: Seeds germinated in MG solution are significantly different from the seeds germinated in water at “P<0.05, ""P<0.01, *""P<0.001 and

the seeds germinated in degradation products are significantly different from the seeds germinated in MG solution at $p<0.05, %P<0.01,
$53
P<0.001.
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