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Decolorization of Various Dyes by Strain XCé6

JIN Xian-chun, TAO Wen-yi
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Abstract: In this paper, the biodecolorization capacities of strain XC6 to 10 kinds of dyes in dye
wastewater, belonging to reactive, acidic, basic, direct and dispersed dye respectively, were
studied that the results showed that the direct, the dispersed and dyes acidic could be completely
decolorized by growing mycelia. But it was difficulted to decolorize the basic dye cationic yellow.
While for the reactive dye, some were decolorized easily and others much slowly. The adsorptive
decolorization capacity of growing mycelia on dye was determined by the molecular structure and
characteristics of dye. In addition, the decolorization mechanism was explored by decolorization
of the coloured strains with different chemical reagents and measuring the absorption curves
before and after the decolorization process. The results indicated that the dyes were absorbed
first to the surface of the strain mycelia, then enriched into its body and degraded by enzymes.
The reactive green even was may reacted with some thing in the body of the strain to form
macromolecule.
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PR R RARBT Y . A R R R IS B BB
WA e TR R B YRS T
BA XA ZRI5 e 0T B B AR RS0 A
ZRRBRENERXES . BNEARALE
Wi B A B YR R K RO R TES 0 B AR E R M A B
T B — IR A A O 16 B %o 3 k) A IR PR R = )
Sleh B, AT THETREA., fEE#ESx
TEREBI AT LA £ REM® 1% NaOH 4b 303 g9 75 %
BHAREBENNE, RAXEBIBARELTH
1L P88 (Lip) . 4% K i E L B B8 (MnP) DA R B K
(Lac),TiiX 3 MESEARRE MM BT EXES
A FNEEYHE AYVEBUREYWERESE
VETERL MDY . % PR A TE SRR B R T B
Yokl R TR MRS . BT
Rt o B IS R EEMABEILREM 10 F
Yokl ) W AR RO BE R B 58 T Hoxd PR A
HLEE, AN XC6 A4 K B R i TR By A 42 (3 0 4K
#.

1 #HHEF*

1.1 ##H

HHXCo, NETHBER X, 3B S% U
K 18S rDNA %58 , 2 5 0 26 A #o Rl 2B /& |
B & (Aspergillus fumigatus) .,
1.2 BxRE

D @A KR B 10 g, KNO, 3 g,
K,HPO,1 g, MgSO, * 7TH, 0 0.5 g, KCl 0.5 g,
FeSO, 0.1 g,71&7K 1 000 mL,

2) BeplBasEfE]l FHEREREREPT A
50 mg/L %%}

Rl EERED AR ELE M KER.
1.3 3##

SLEG A 10 Aokl sy o E R AL Yok, A 2K
B KOG R CE B AL R AR R R
x1.

F1 ZRFBRHMEREMR

Tab.1 Names and characters of dyes

LA S (L -+ S
I MEBTFE 600 6 TR 630
2 MHETFH 405 T E#HK4a 500
3 WEHE 450 8 HEXRH 465
4 EHEHRLa 520 9 FRE 405
5 WML 440 10 4r#EE 480

L4 4AKEFANLHHHEEXER

AR REFNRHERYRBERE, AE
KM IR —ERENRFER, BUKERLY
BoNHMEMBEMHTHARMNNBEFEKERE
LR 1~2d, BB EHARERY. HARKNL
AT B bk XC6 XY EHTHR - D EEE
ZERYFMARRRE R ) SR ERZ
B, HRE KSR RS R 2 B RS
W EEMN THAARMYEEERETS,30 CUL
150 r/min ¥R IEFE,
1.5 BiBgEInuE

EREES R AR ERE IR AENE.
BR— R EREER 1~2 mL, % EHERLERE
L, W& 7E 10 000 r/min T 2.0 10 min, & ff ¢
B B R R W K T I S R G CAD DU RER
ERELRBEBRNEOEECA) xR, KEaER
FTHAKXTE:

P = (A, —A)/A) X100%

Ko, PARBMB AR A FRAREHFBRNRE
BE 5 Ay S HE L A R B B R TR RO

2 # X

2.1 EHHRXCO ERFHEFRE ] FRBBEBHER
RoppEFE ] PRASRAEARLE . F5R
1.3.6.7.8.9.10 ¥y 7 F YL BH7E 24 h Z I Al B 58
SRETMF SN 2.4.5 89 3 MYkl 3% 5 B
EERMTET, XEEEESRERB =Y ™
AT AR R ERE S, AT T B R A
RYTH, ERARNOEGaBEETHE,
2.2 HEi¥k XC6 fEBHE SRR 1T sl i 2 iR
B FE T P RBRAERALER 3. TLUE
B EHRXCEXFER 2B TERBRAR
ZL.ET2hed, Rl BB S K 0.2,0.1,0.05
g/L BB 34y 5k 78.78%.86.23%.89.15%,
MEEZTF, Bk XC6 Xt H & Ju okt iy il 6 0 8 5 #1
JE. 7ok BEkE XC6 Xty i B uk B e b B €2 5 Y
AFEEMERERENER, R EKRREHEEN 2
LR RBERENEE, RERERER, TRTHREHN
At jE] R
2.3 Hi¥k XC6 BREaIEMER
2.3.1 KA Zx RAARFERR T R aE
Bk TR, SREN A EERBKE
FEEEBEA; ARANKABRENEREXAE.H
BEFE.HEFRE.EEAEMBRETUH 95X
BRI AR IRZE . A EC



28

ERAF BHHXCo s 10 A RMGLYBESR

69

ft DI EA AR BR IS MR SN, 39 6] 8 DMSO(—H I
POME. RE MTT BRI, HEMET 4 Y

L EB 43 BT B 5 T G bk U 4 R O A B
*x2

W HBEERHEABREETELSHE PR &
B B A UL » A R 5 T AL B B T A BRI .

BHk XC6 ZEHEHE I had e Ry BR B R

Tab.2 Decolorization of dyes by strain XC6 under media I

0
BT/ 2 3 4 S}ﬁ‘é?&%/ff 7 8 9 10
2 87.79 55.75 59. 66 80. 67 41.18 76. 39 76.93 78. 85 71.94 74. 41
3 90. 99 58.97 62. 42 87.79 56. 47 87. 85 83.14 85. 83 82.56 78.58
6 94. 68 60. 37 87.59 89. 06 76.47 91. 32 87.28 86. 16 88. 96 90. 48
8 96.43 61,87 93. 80 91. 61 78.58 95. 84 90. 54 88. 81 95. 06 92. 86
24 100 72.85 100 80.65 84.15 100 100 100 100 100
48 70. 65 80.56 76. 37
F3 WHkXCo EIEFE U PHABPRERR
Tab.3 Decolorization of dyes by strain XC6 under media II
i /h 2NN BEME/ %
W/ (/1) 1 2 3 4 5 6 7 8 9 10
12 h 0.2 94.03 58. 28 13.12 89. 00 40, 05 88.06 68. 95 75.49 9.01 87.93
0.1 91. 93 68. 64 12,67 93. 31 70,00 99. 20 84. 85 94.50 60.88 89.00
0. 05 84,94 69. 19 47.74 93. 58 98. 25 100 92.97 100 85.67 100
24 h 0.2 98. 25 65. 56 45,24 92.74 61.38 95.48 79. 67 87.92 28.29 95.14
0.1 100 71.23 58. 69 95,79 81.69 100 92.55 98. 67 71. 37 100
0.05 100 78.74 100 94, 87 100 95.71 90. 19
48 h 0.2 72.39 88.58 90. 57 79.35 100 84. 37 95.48 45.77 98.73
0.1 74. 65 90. 14 96. 38 89. 66 95.62 100 88.75
0.05 85. 46 98. 16 97. 85 100
72 h 0.2 78.78 94. 58 88. 56 88.75 82.13 100 60.71 100
0.1 86. 23 100 95. 43 100 94.58 100
0. 05 89. 15 100 100

2.3.2 tkE HRERERTS B0 SR 7R AR 1Y
£ TF 190~700 nm 3. SREB, A RBER
T A8 F5 » T LV BB PN ) R K RO B K 2 BT R, T
HOM RIS 5 R R AR D7 X 1 MB (43R
B GRREFRE TEMRL B, (U9 A 3R
B U — B, RSN RBCY R E A B4R
R B

3 W #®

HEHR 1 S4B 2 H, HETFRMERE
RN KRB, RAXFAHBR AT A TH
REVUETRE— B ME LR GERFP LB )7

AT HERRFEAEER, -y i
ERRBEERTHE -—MBEET, XTHRERSE
Mty P NG EEOENRY (BB MEE
BERER ), W AR 7 R 1 W B 7 3 A
F—Rm RN NRERE N RE. — BRI,
Jhe € BA PR HLER B 1D Wy B R Y R B 4
FKE 2 WHERKRAELZE, RABEBNERT.
DY GRFEAREFXTUFHL - HETE.
HEFR . ABAENSRANBE ZE M ER
B P A% B SRk e e 5 U o oy LR /S AR

A —SRITEBR AN EERERFOE
LIREN I EAE 100 C A 4R IE Hohat L4k
FETH 1, 1 U8 » H5 BT 0 B 4 E SR A B & R R
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HERRABREBFERGT 2, HRPBORA
AR IR AR, B B T RN B 22 3Rk A B
J& » K A B2 A8 L 3t 4 B8, 35 9 B B 5 A R B
BTl & — 2. RUPE K XC6 T RB MK A
EE AWM X R 54—

4 % #®

D) BRGS0 BB B 5 BB vk XC6 L&
BASHE R MR BB A TR, 4 MG
T, B RE B BB, R aRR,
MEMEA SEHA N BEERB ., RURHE

& # 3L @k (References) :

AR B R BOR B R T R R
PRTRE. HERMSTEXKEFESH . HK
HBGE 5 TR,

DR TAEKEEN FTHERS SERHTE
SEHROR REE RS R R O, R
B Bk XC6 Xt T 3kl 9 W B A 8 R A S e f )
B A TR BRI AL

3)E bk XC6 Xt Jedeh i fi € L 38 0 - B R Y 2
Web AEYERMBINLLE, BEBKNEMAT
R, HEMNES A RGNS HEX.

ORBEMAF, BRERTXE R, &%
Bk — e SRR R ER,

[1] Morais L C. Reactive dyes removal fromwastewaters by adsorption on eucalyptus bark variables that define the process[J].

Wat Res, 1999 ,33 (4) : 979—988.

{2] Knapp ] S, Newby P S. The decolourisation of a chemical industry effluent by white rot fungi [J J. Wat Res, 1999 ,33 :

575—577.

[3] Ogawa T, Idaska E, Yamada Y. Treatment of basic dyes by microbial populations in activated sludge[J]. J Sec Fiber Sci

Technol, 1974, 30:516—522.

[4] & %, BN, ERNE. JIHEERBEDREBSEFRD] RERE,1991, 12(3) 27—30.
QUAN Xie, YANG Feng-lin, LI He-ping. Study on the biodegradation characteristi¢c of several azo dyes[J]. Environ Sci,

1991, 12(3) :27—30. (in Chinese)

[5] Itoh K, Yatome C , Ogawa T. Biodegradation of anthraquinone dyes by Bacillus subtillis[J]. Bull Environ Cyntnin Tori-

col, 1993 , 50: 522—527.

(612 =, ABE, BHE.%. PHEKLBEROMRSHRED] FEFRBEHER SR AL, 2003, 4 (6) :56 —60.
CHENG Yun, ZHOU Qi-xing, MA Qi-ying, et al. Progress of dyes effluent treatment study[J]. Tech Equip Environ Pol-

lu Treat, 2003, 4 (6) :56—60. (in Chinese)

[7] B4 . BEL ERHRE. % HEEEET RN REEREFRLI]. FE2E, 1998, 17(5) : 439—443.
CHEN Yong-sheng, HUANG Guo-lan, ZHUANG Yi-yuan, et al. Biosorption of dyes on prepared algae (Spirulina sub-
salsa)[]]. Environ Chem, 1998 , 17(5) . 439—443. (in Chinese)

(8] thoete, EHK. HEMH Xo St KN2R BaEmR[)]. WIIFE, 2002, 21(4): 5—7, 12.
LIN Xiao-hua, DONG Xin-jiao. Study on reactive brilliant blue KN-R decolorization by Penicillium X5[J]. Sichuan Envi-

ron, 2002, 21(4): 5—7, 12, (in Chinese)

(o) E=E¥, 4 HE, EHRE % BHEHEGX2 W iEH#EE KN2R W aERBRI] FERFEER, 2000 GEF)D : 97—

101.

XIN Bao-ping, ZHOU Qi-meng, ZHUANG Yi-yuan, et al. Biosorption and decolorization of reactive brilliant blue KN-R
by a specific strain GX2[J]. Acta Sci Circumstantiae, 2000:97—101. (in Chinese)
{10] Cameron M D, Timofeevski S, Aust S D. Enzymology of Phanerochaete chrysosporium with respect to the degradation of

recalcitrant compounds and xenobiotics[J]. Appl Microbiol Biotechnol,2000, 54: 751—758.
[11] Pointing S B. Feasibility of bioremediation by white-rot fungi[]J]. App! Microbiol Biotechnol, 2001, 57. 20—33.
[12] & &R, 4. B E B Pseudozyma rugulosa 38 BN B G MBI £ B 5E[]]. FEA2, 2005, 2:186—188.

YU Zhi-cheng, WEN Xiang-hua. Preliminary study on decolorization of synthetic dyes with yeast Pseudozyma rugulosa

[1]. Envir Chem,2005,2:186—188. (in Chinese)

[13] Knapp ] S, Newby P S, Reece L P. Decolorization of dye by wood rotting Basidiomycete fungi[]]. Enzyme Micro Tech-

nol, 1995, 17: 664 —668.

[14] Young L, YuJ. Ligninase catalysed decolourization of synthetic dyes[J]. Wat Res, 1997, 31:1187—1193.

(FEmiE . FEW)



