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Fig. 1. Visible spectrum of the polymeric dye poly R-
478.
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Table 1. Effect of carbon sources on decolorization of
poly R-478 dye by C. versicolor IFO 30388.

Carbon Absorbance Decolori-  Dry weight

sources ratio (Aw/Ag)  zation (%) (mg)
CMC* 1.14 7.3 12.5
Cellobiose 0.61 504 304
Cellulose 047 61.8 26.0

powder
Glycerol 0.54 56.1 335
Glucose 0.37 69.9 51.8
Mannose 040 67.5 42.5
Sucrose 0.55 55.3 40.8
Xylose 0.76 38.2 349

Initial absorbance ratio (Ac«/A.) of the dye solution was
1.23.
*Carboxymethylcellulose.

Table 2. Effect of glucose concentration on decolori-
zation of Poly R-478 dye by C. versicolor IFO

30388.

Glucose Absorbance ratio Decoloriza-
conc. (%) (Aszo/Assu) tion (%)
0.5 0.44 65.6
1.0 0.44 65.6
1.5 041 68.0
2.0 0.36 719
2.5 042 67.2
30 0.43 66.4
35 045 64.8
4.0 0.68 46.9

Initial absorbance ratio (As/Ass) of the dye solution
was 1.28.
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Table 3. £ffect of nitrogen sources on decolorization
of poly R-478 dye by C. versicolor IFO 39388.

Nitrogen  Absorbance Decoloriza- Dry weight

sources  ratio «(A«/A tion (%) (mg)
Ammonium

chloride 0.59 52.0 40.7
Ammonium

nitrate 044 64.2 100.2
Ammonium

sulfate’ 0.54 56.1 38.6
Ammonium

tartrate 0.42 65.9 442

Sodium
nitrate 0.54 56.1 15.8

Initial absorbance ratio (Aw/A.) of the dye solution
was 1.23.

Table 4. Effect of ammonium tartrate concentration on
decolorization of Poly R-478 dye by C. ver-
sicolor IFO 30388.

Ammonium Absorbance ratio  Decolorization
tartrate (%) (As/Asso) (%)

0.01 0.46 64.1

0.02 0.32 75.0

0.04 0.29 77.3

0.06 0.31 75.8

0.08 0.40 68.7

0.10 0.48 62.5

0.20 0.49 61.7

0.40 0.63 50.8

Initial absorbance (Aw/As,) of the dye solution was
1.28.
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Fig. 2. Relationship between culture parameters and
decolorization of poly R-478 dye during 10 days
of growth.

o) 77.3%9] &H&S vehfe] 7P Aoy
0.04% ©1429] s e T2t 71 E5E 2
&2 rArstedch

Aspergillus sojae B-10 w5l 9]t amaranth,
sudan III 2] 3 Congored 53} %2 azo Q&9
ebdlol| = sodium nitrate”7} 714 £ A0 7 A
18] =571 0.04% L @) 94.0%, 93.7% 22 12 90.5% 2]
A48 77t vhetdlo) (13). 2 Aol A= sodium
nitrate?] F%7} 0.04% U 56.1%2] =483 e}
A=
20| Myl B HEA

GlucoseE 2.0%, ammonium tartrateg 0.04%=
248 )RRl 2] T2 A1 28°Cell A 1047t
Azok P2 dRe] FAAA L v g e
HAE 2 (Fig 2) glucose®] ok 52 w4
7Fat B Eo] Zrastd s o] AR k7ol
ARE A3 Frbsla wlok 8 o]l FHE= FH
ot

dge A wfx|el] Aiglo] Ex| e o
olyfor] AiQo] vt HelSul g ge] F43]
Z7ska wlek 106l 87.2%9] 2A4ES Yeh
otk Keyser (9) 52 2 gk 2]oll A P. chrysos-
porium< Aok g il At 7R
F glad FaasAe] g4do] vehie Ae HF
st w2 2] "Ae Frr)e]ld Bl EiA 9
=8-S FAghy W usled s, Jeffries (8) 5= P
chrysosporium=2- R 5A gl 2ol A wloF o A
Aglo] wzteElH Agake Faiwla 23 EAWARL
dojipzd oluel 2jrid-g Fslgicta shedct B
ot ohe} Glenn®} Gold (5)= SHA G5 24
2l B aiAe} vpar b 2 el A9 A
olgte] A= vl X9 Aigle] aZH Fof ]



Vol 32. 1994

59 "gAo] deojdriw dr) £ AT A
Afdo] wix|Wol EAFo e Btala E¥anst
AR Arfe] 1748 A Fol= 2 Fo] 43
Z713kd et olgt 2 A FEHAY 1A 4
thAte} 22} BA AL FElo] FEH UA A
glad R a7t P chrysosporium3} HEA|
ZA%7] wFolzty A7Ect

A A

B AFE gt slola] F+EWA (Coriolus ve-
rsicolor TFO 30388)% #-oks] 41 A&thstn v
ABF3he] S 25 PR Eelw AR
o} b3 W e ATl A =3 AARE =YL

gasE#

1. Cripps, C., J.A. Bumpus, and S.D. Aust, 1990.
Biodegradation of azo and heterocyclic dyes by
Phanerochaete chrysosporium. Appl. Environ. Mic-
robiol. 56, 1114-1118.

2. de Jong, E., F.P. de Vries, J.A. Field, R.P. van der
Zwan, and J.A.M. de Bont, 1992. Isolation and
screening of basidiomycetes with high peroxida-
tive activity. Mycol. Res. 96, 1098-1104.

3. Eaton, D.C., 1985. Mineralization of polychlori-
nated biphenyls by Phanerochaete chrysosporium.
Enzyme Microb. Technol. 7, 194-196.

4. Field, J.A., E. de Jong, G. Feijoo-Costa, and J.A.M.
de Bont, 1993. Screening for ligninolytic fungi
applicable to the biodegradation of xenobiotics.
Trends Biotech. 11, 44-49.

5. Glenn, J.K. and ML.H. Gold, 1983. Decolorization
of several polymeric dyes by the lignin-degrading
basidiomycete Phanerochaete chrysosporium. Appl.
Environ. Microbiol. 45, 1741-1747.

6. Gold, M.H., J.K. Glenn, and M. Alic, 1988. Use
of polymeric dyes in lignin biodegradation assay.
Methods Enzymol. 161, 74-78.

7. Hammel, K.E., B. Kalyanaman, and T.K. Kirk, 1986.
Oxidation of polycyclic aromatic hydrocarbons
and dibenzo(p)dioxins by Phanerochaete chrysos-

Decolorization of Poly R-478 by C. versicolor 185

porium ligninase. J. Biol. Chem. 261, 16948-16952.

8. Jeffries, T.W., S.Choi, and T.K. Kirk, 1981. Nut-
ritional regulation of lignin degradation by Pha-
nerochaete chrysosporium. Appl. Environ. Microbiol.
42, 290-296.

9. Keyser, P., T.K. Kirk, and J.G. Zeikus, 1978. Li-
gninolytic enzyme system of Phanerochaete chry-
sosporium: Synthesized in the absence of lignin in
response to nitrogen starvation. J. Bacteriol 135,
790-797.

10. Kim, K.J., J.S. Maeng, K.S. Shin, S.O. Kang, Y.C.
Hah, and S.W. Hong, 1986. Polymerization and
depolymerization of lignin by some white-rot
fungi. Kor. J. Mycol. 14, 257-263.

11. Kirk, T.K., W.J. Connors, and J.G. Zeikus, 1976.
Requirement for a growth substrate during ligin
decomposition by two wood-rotting fungi. Appl.
Environ. Microbiol. 32, 192-194.

12. Nelson, N., 1944. A photometric adaptation of the
Somogyi method for the determination of glucose.
J. Biol. Chem. 153, 375-380.

13. Ryu, B.H. and Y.D. Weon, 1992. Decolorization of
azo dyes by Aspergillus sojae B-10. J. Microbiol.
Biotech. 2, 215-219.

14. Spadaro, J.T., M.H. Gold, and V. Renganathan,
1992. Degradation of azo by lignin-degrading
fungus Phanerochaete chrysosporium. Appl. Environ.
Microbiol. 58, 2397-2401.

15. Tien, M. and T.K. Kirk, 1983. Lignin-degrading
enzyme from the hymenomycetes Phanerochaete
chrysosporium Burds. Science 221, 661-663.

16. Tien, M. and T.K. Kirk, 1988. Lignin peroxidase
of Phanerochaete chrysosporium. Methods Enzymol.
161, 238-248.

17. Ulmer, D.C., M.S.A. Leisola, and A. Fiechter, 1984.
Possible induction of the ligninolytic system of
Phanerochaete chrysosporium. J. Biotechnol. 1, 13-24.

18. Weatherburn, M.W., 1967. Phenol-hypochlorite
reaction for determination of ammonia. Anal.
Chem. 39, 971-974.

(Received March 18, 1994)
(Accepted April 16, 1994)

ABSTRACT: Decolorization of Poly R-478 Dye by Coriolus versicolor IFO 30388

Yoon, Kyung-Ha (Department of Biology, Soonchunhyang University, Asan-gun

337-745, Korea)

Effects of nitrogen and carbon sources on the decolorization rate of poly R-478 dye by a
white rot basidiomycete Coriorus versicolor IFO 30388 were examined. The fungus exhibited
87.2% of decolorization rate when it was cultured in the state of stationary in a nitrogen-limited
medium (pH 4.5) which contained 2.0% glucose, 0.04% ammonium tartrate, 0.02% poly R-478
dye, 2% KH,PO,, 0.5% MgSO4-7H,0, 0.1% CaCl.-2H.0, 0.002% thiamine-HCI and 10 mM 2.2
dimethylsuccinate (sodium) at 28°C for 10 days. Decolorization of the dye occurred in the
presence of nitrogen source in the medium and decolorization rate increased rapidly after

depletion of NH," from the medium.





