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Abstract: Soil samples collected from bamboo agroforestry fields in Hangzhou, China, were studied for
screening and isolation of fungal strains capable of degradation of structurally different dyes. Among all
isolates, an isolate (1302BG) could decolorize all of the 9 tested dyes (Aniline blue, Congo red, Orange
G, Methyl red, Methyl orange, Crystal violet, Fuchsin acid, Safranine T, Fuchsin basic, and Methyl
violet) on the solid agar plates. The isolate was identified as Trichaptum abietinum by morphological
and molecular methods. Different parameters such as pH, temperature, carbon source, nitrogen source,
co-effect of carbon and nitrogen source, and carbon/nitrogen regimes were used to find an inexpensive
medium for Trichaptum abietinum 1302BG to decolorize. The results showed that the strain was very
efficient at decolorizing the two tested dyes (Congo red and Fuchsin acid) in both acid and basic condi-
tions. The inexpensive and environment-friendly medium contained 0.5 g/L starch and 0.05 g/L ammo-
nium sulfate and could decolorize the two dyes over 90% after 24 hours incubation under both sterile
and non-sterile (nature) conditions. The UV-vis absorption spectrum indicated that the decolorization by
this fungus should be attributed to biodegradation. A great decrease in toxicity after the decolorization

of Congo red and Fuchsin acid was observed by micronucleus tests. The results suggest that Trichaptum

abietinum 1302BG is a highly promising fungus for the treatment of industrial dye effluents.
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Fig.1 The decolorization abilities of Trichaptum abietinum 1302BG on the solid plates containing 100 mg/L each single dye
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Note: The photos of left sides were decolorized for 5 d, and the photos of right sides were decolorized for 10 d.
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Fig. 2 The effects of media composition on the decolorization of Congo red (A) and Fuchsin acid (B) by Trichaptum abietinum
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Fig. 3 The effects of pH values on decolorization efficiency of Congo red (A) and Fuchsin acid (B) by Trichaptum abietinum
1302BG
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Fig. 4 The effects of temperatures on the decolorization of Congo red (A) and Fuchsin acid (B) by Trichaptum abietinum
1302BG
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Fig. 5 The effects of different carbon and nitrogen sources on the decolorization of Congo red and Fuchsin acid by
Trichaptum abietinum 1302BG
H:A. C: WIRZ; B, D: BRYEMZL. AT: WA MREE AS: BRPREL; AN: THER%EL; U: JREK; P: HHIE.

Note: A,C: Congo red; B,D: Fuchsin acid. AT: Ammonium tartrate; AS: Ammonium sulfate; AN: Ammonium nitrate; U: Urea; P: Peptone.
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Fig. 6 The co-effects of some cheaper carbon sources and nitrogen sources on the decolorization of Congo red (A) and Fuch-
sin acid (B) by Trichaptum abietinum 1302BG
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Note: Su&AS: Sucrose & Ammonium sulfate; Su& AN: Sucrose & Ammonium nitrate; Su&U: Sucrose & Urea; St&AS: Starch & Ammonium
sulfate; St&AN: Starch & Ammonium nitrate; St&U: Starch & Urea; GI&AT: Glucose & Ammonium tartrate.
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Fig. 7 The effects of different nitrogen regimes on the decolorization of Congo red (A) and Fuchsin acid (B) by Trichaptum
abietinum 1302BG

Note: Eight regimes of ammonium sulfate (0, 0.025, 0.05, 0.1, 0.2, 0.5, 1, 2 g/L) for the decolorization of Congo red and Fuchsin acid were
tested.
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Fig. 8 The effects of different carbon regimes on the decolorization of Congo red (A) and Fuchsin acid (B) by Trichaptum
abietinum 1302BG
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Note: Eight different starch regimes (0.25, 0.5, 1, 3, 5,7, 9, 20 g/L) for the decolorization of both Congo red and Fuchsin acid were tested.
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Fig. 9 Decolorization abilities of Trichaptum abietinum 1302BG under non-sterile conditions
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Note: A: Congo red; B: Fuchsin acid. I: The decolorization media were autoclaved in 1x10° Pa for 20 min; II: The decolorization media were
not autoclaved; III: Newly collected soil water (1%) was added to the non-autoclaved media.
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Table 1 Evaluation of Congo red and Fuchsin acid
toxicity by Vicia faba micronucleus tests before and after
the degradation for 48 h

b B fH#%/1 000 40 ffu+s (n=3)
Treatment MCN/1 000 cellsts (n=3)
CK 1.93+0.78
1 28.62+4.21*
I 2.02+0.65
111 20.11£1.37*
v 10.31+1.79*

e CK: BIHERTER, BT K; I 2% WISRLL; I 2B TA M
6, 48 h 5 BRI S LD I (2%0); 1L 2% MR tE 215 TV: ZFUH TA
JB €5 48 h J5 AR T il £V TR (2%0). * .35 K P H 0.01.

Note: CK: Negative control, deionized water; I: Congo red (2%o);
II: Effluents after 48 h decolorization of Congo red (2%o); III:

Fuchsin acid (2%0); IV: Effluents after 48 h decolorization of Fuch-
sin acid (2%o). *: Statistically significant at the 0.01 level.
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Fig. 10 UV-vis absorption spectrum during the decolorization of Congo red (A) and Fuchsin acid (B) by Trichaptum abieti-
num 1302BG within 48 h
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