R AR Jul. 20, 2013, 40(7): 1163-1174

Microbiology China © 2013 by Institute of Microbiology, CAS

tongbao@im.ac.cn
# % 8%

HFREETEEER XX-2 3FLERL
2Ly DY Epe i
et wiag! #HER® Fh' ALK a FEL BEpg!

(1. HERY EWRESHEER A% MM #HE 416000)
(2. BB R Aamblrebt L8 508 230036)

5 = [8#) #4488 A H Bjerkandera adusta XX-2 & 35U B 48 4 B K # 68 7),
%E@E%?HJ%K* R R RS TR, [5E] RAMREREFKEFTHREA.
COIREL RHmASIRE. AR, KR, AR, 2BBT. REFRHFHIZAGME
zb%_xzéﬁéﬁﬂvm ) B )R AL 80 K. Gk AR M A B e K A Bt B S 5K Be 3 T AR T Ah AT
K. [4R] B. adusta XX-2 B RT3 494 R B &4 T bk & 8UE R ILE B 4.
4o, FEMIERE A 120 mg/ll B AILE B AR — T iRB 64 T IEMRE L 4L T
60%. % EIFHAEShE R ZIBICFARR MR, XA EARE A T 430 HmA.
RAE &R pH 5B E 5 7 4 7.0 42 25 °C. /2 £ 4K R e tiqe sl £, 253477 3R .
ARG A BB TR E S, 4R B TKIE 0B R (oA BR4h) . FUR (2o Atk4)
Fak B B F (40 Zn?M3 T K KR 5 B. adusta XX-2 xFFLE & 4R 69 BL &3 % . Fl B B. adusta
XX-2 49 P& MR AL RS AR B 04 2Rk B T 34T, b M iX R AR5 6 ezt At . A 4.
KA AWy FEHRKE Y. [4#4] B. adusta XX-2 B Ak /248 22 20 B K 7 & B AR K 49
KA #EH .

KR WMER, ILERL, Mg, FEAEK, FHN6R

E&WE: X ALRFEE4 T H(No. 31100370); WIESHA HAAF2=HE 41 H (No. 13333092); & & K2=RHIFIE 4 1
H (No. jsdxkyzz200901, 10JD028); s i i £ 25 R Ge ik o5 2k 55 75 A 7 2 b 35 H (No. 201101A); i
A4S T SRR R I H (No. JSU0713202); 2848 A SRR 3 4: 1 H (No. 1208085QC70)

*@ifl{EL . Tel: 86-743-8564416; <: hexb@jsu.edu.cn
Yt HHE: 2012-09-25; %% HEH: 2013-01-29



1164 WA Y24 Microbiol. China 2013, Vol.40, No.7

Efficient degradation of Malachite Green dye by Bjerkandera
adusta XX-2 strain in an air-opening system

HE Xing-Bing®” LIN Yong-Hui* HAN Guo-Min®> WANG Cheng’
ZHOU Xiao-Cheng' YElJia® HE Zai-Hua' TIAN Qi-Jian®

(1. College of Biology and Environmental Sciences, Jishou University, Jishou, Hunan 416000, China)
(2. School of Life Sciences, Anhui Agricultural University, Hefei, Anhui 230036, China)

Abstract: [Objective] Our aim was to evaluate the ability of Bjerkandera adusta XX-2 strain
in degrading Malachite Green (MG) dye in order to provide reference for its application in
treating dye wastewater. [Methods] Batch experiment was carried out to decolorize MG dye in
an air-opening system in this study. Experimental parameters, such as oxygen demand, initial
pH value, temperature, initial dye concentration, incubation time, carbon source, nitrogen
source, metal ion and salinity, was investigated to analyze their effect on the decolorization of
MG. The toxicity test of decolorized products on plant, aguatic animal and microorganism was
also carried out in this study. [Results] B. adusta XX-2 strain showed efficient decolorization
of MG dye without supplying basic salt medium in non-sterile culture, for example, decolori-
zation rate still reached above 60% at the initial dye concentration of 120 mg/L, using MG as
sole nutrient source. Static culture presented the similar MG decolorization rate as shaken
culture, indicative of low-cost application potential for B. adusta XX-2 strain. The optimal pH
and temperature for decolorization were 7.0 and 25 °C, respectively. Based on the system with
optimal parameters, carbon source, nitrogen source and metal ion were separately added for
choosing appropriate dosage. The results indicated that carbon source (e.g. sodium citrate), ni-
trogen source (e.g. ammonium chloride) and metal ion (e.g. Zn?**), even at a low concentration,
all could greatly improve the efficiency of decolorization. Moreover, B. adusta XX-2 could
decolorize MG in dye solution with high salinity. Toxicity test showed toxicity of decolorized
products on plant, aguatic animal and microorganism greatly declined, in comparison with
non-decolorized MG dye. [Conclusion] B. adusta XX-2 strain had a good application potential
for treating dye wastewater.

Keywords: Bjerkandera adusta, Malachite Green, Degradation, Dye wastewater, Toxicity test
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Fig. 1 Effect of static and shaken culture on decolori-
zation of MG by B. adusta XX-2 strain

Decolorization rate (%)
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K% Youssef 25052 3E Acremonium kiliense
Fef 10 mo/L FL4E A SR R B A Rt R A
35.48%; MlRAEPIIY KA-W FEARFLAE 5 m R
PG YR Mt 20 mo/L i, FAARRICR I S A
ik, A% 50%., S5ZHHL, A0F58H#) B. adusta
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KAt 1 A R Bl R i e T R AR Ak an Pl 3 (TR
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Fig. 2 Effect of initial dye concentration on decolorization of MG by B. adusta XX-2 strain

http://journals.im.ac.cn/wswxtbcn



IR A TR T RAE T XX-2 W LA A0 SR R o 8K A

1169

120
100

0
(==}

N
(=]

[\
(=)

Decolorization rate (%)
D
S

[

1 2 3 4 5 6 7 8 9
t(d)
B3 EFEENFLERGMERENS T

Fig. 3 Effect of incubation time on decolorization of
MG by B. adusta XX-2 strain
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iRz —, XIHH THA R 280V RE S
FIHRE Y%, 41 Raghukumar Fi1 Rivonkar®®
W22 H] 11 EL % Flavodon flavus 7] DL =5 8081 1
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Fig. 4

Effect of carbon source on decolorization of MG by B. adusta XX-2 strain
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AThSRAG — 52 IR A T (R A% M8.59%), 1T AR
B B. adusta XX-2 &—FEMif b I E B, B
BRI AR, e YRt i 5T tdi
I8 T VR ARG TR R RS04

Cu* Zn* Mn* Hg** Cd* Ag" Pb* Ca* Co** Mg* Fe** Ba* Ni’

Metal ions

B 5 AREEEFFLERRMERIZIT
Fig. 5 Effect of metal ion on decolorization of MG by B. adusta XX-2 strain
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2.10 EZRRARE DM
TR R 1 32 S 058 € R 0 A 9 T ke 1 T B T 1Y)
— N AR AR, 1% 2 g IR (R R
25°C, pH 7, JeBHIGAvEE 120 mo/L)4h SR EH,
B. adusta XX-2 BEBEE R T XFFLAE A 4% (W
120 mg/L)ESm ML ARE T, 5 1. 2 R
(BRI 5 d)J5 Rl BE i SR AM F], 29 67%745
f, ZIRIERR D E T, fat 5 A FEBIR G
J&, U EBRBGRMERE T, WA 42%,
7 HZ AR AR B 8 P 7. Daneshvar 45B0f)
A5 Chlorella sp. X fL48E £ 2t 17 % 22 i (4,
B RTE 5 MEFRIE R AAE; Chang T Kuo 251
i3 E. coli NO3 X} C.I. Reactive Red 22 #1714 4E
J BT ESS 25 ANMEIAF I I AR A
ANFERFFE S A R IA—FL, X ATheIH
TSR] G G ehs R 3 o AN ]
211 FHHHH

o H FH B R 0 T i A e T 1)
K ZERAAE AR A A KA B0 R 7 A 4G
Rz 1R, LBEFKGER) 120 mg/L FL48

x1 ILERRER

A SR WS L R A ) 0 O S RN 8 O A AT
i Ja M1 & %R 340 100%, RAFLE ALK&
L Aot 7= ) o ST 2 RN 5 R R R R I
PR SE IR . RS P LA A SRR )
DERERY R FIRZE . IRl . MR B BEER R T B
AL A SREENM T, SXTIRAME,
2ot xr R, U R S B I RO
K. Parshetti 5P B St Bk MG [ )5 1
PGS Triticum aestivum IR 785 & E e T
MG; Ayed Z5PWBF5E % L MG AR I 47 1 %o
T. aestivum FI Sorghum bicolor #§ & SiRZE4 K
BRI KR AR

AR P RE PRI B 25 R Sk 2 R,
120 mg/LFL4E A SR i 10 T R B g K TR s
TR B, R T LA A G A T
FEPER A AT PTG o Ayed ZEPVF5 A 4 75
PRI & BZE MG [f#J5 %5 Sphingomonas
paucimobilis Az B FEPE K/, 1A BIAFSE
K MG FEff e A BB L A gk st 5
MG AH[F]%,

(120 mg/L) 5 EE#EF=4(5 d B) XM EL S F18E 2 # Fi5 & B2 0

Table 1 Effect of 120 mg/L MG solution and its decolorized product on germination of
V. unguiculata and P. sativum seeds

815 V. unguiculata

HitZ P. sativum

2 — L fisk Wef = e LAk WA
Parameters o R Decolorized o AR Decolorized
Control . Control .
MG solution product MG solution product

& ZF # Germination 100 100 100 100 100 100
percentage (%)
IESFTE Length of ) 5,006 0.77+0.03 0.98+0.05 0.81£0.03 051001 0.68+0.02
plumule (cm)
IEHICKE Length of ) 051033 0.39:003 05120.05 1781014  120:008  2.30£0.16
plumule (cm)
IEHUREL Length of g 05,061 4324023  11.410.72 10474031 5114014  11.27+0.32
plumule (cm)
WEST R Dry weight 15,0 04 0.12+0.05 0.14+0.03 0.08+0.01  0.07+0.01 0.07+0.01
of plumule (g)
MERHTH Dry weight 566 07 0.05£0.01 0.05£0.01 0.224¢0.04  0.18+0.03 0.26£0.05
of plumule (g)
WEARTTHE Dry weight ) 5q,4 g 0.86+0.07 0.92+0.07 0.69+0.06  0.55:0.03 0.74+0.04

of plumule (g)
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K2 FLEAFEFAR(120 mg/L) 5 EHEMR=YIG d B)FHRE/ I

Table 2 Effect of 120 mg/L MG solution and its decolorized products on tested bacteria and fungi

B B2 K/ The diameter size of circle of inhibition (cm)

T Fp Strain
fLEAZAW MG solution Féf#r=%) Decolorized product
KIFFH E. coli 2.57+0.03 1.46+0.02
FZEAATE B. subtilis 3.45+0.05 2.29+0.07
#ihE A flavus 1.92+0.04 1.09+0.03
M A niger 1.76+0.04 0.93+0.03

3 FLEAGRERIAR(120 mg/L) 5 HIFREA~=1xt /G 80 HIZA 7200

Table 3 Effect of 120 mg/L MG solution and its decolorized products on O. latipes and B. aeroginosa

/NFF I O. latipes

[H#2 B. aeroginosa

Jurl kb P Dye treatment SETain) HEHT[E] EEBEAT 7] BEHT[H]
Semilethal time Total lethal time Semilethal time Total lethal time
(min) (min) (min) (min)
FLEA LRI MG solution 30.0+2.5 120.0+6.1 810.0+46.8 900.067.2
Ff#r=4#) Decolorized products (5 d) 186.0+15.4 407.0+28.4 1 635.0+103.6 2 070.0+£201.7
[f#r=4#) Decolorized products (10 d) 533.0+43.8 >800 1875.0£133.4 >2 600

NFE 3T LI 7K Az A= W 1) 21 OB B[] Rk
HU BT [B) 76 Y b4 198 A S B b A A4, 1T L R fi
PR )R 7K A A AT P B TR A o R A BRI
WA /N B | HSREET, IR RIS AT
HA— BB, (R /N B 5 R 2
i — BBt [R) A58 S, L2 RE A R M I )
BHAB PR BIVESRE, B MRA R E T
KRR TR

A W BRI SS SR T LUE Y, X
WEEY) . KA, BEAR S 07 P et
it HT AR AL AT SRR R FE M I S 955, URA R
B. adusta XX-2 FEFRFEARFLAE A 42> i Y HA R
PIFEMERRIRA, PR AE SE PR A3 & 158
TR AR TR R o

3 &g

AWFFEFR B. adusta XX-2 KRR FEFR &
MARGITHERA T L A2k, FETR
SRESh RS L RERS 17 29 A, B. adusta XX-2
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REAS IFLAE A o ME— B SR IR T YR, B
ISR B i . AU . &R BT REETEIR K
TR AR, B, adusta XX-2 AR 1K)
i 6P, BE PRI B A I 7 0 04 A e
B k55 . 27 BT, B. adusta XX-2 BBk AE AL B]
DAL A 2 35 00 SeoRh I /K i H A AR 5 i 1 H]
A
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