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Isolation, characterization and toxicity of a malachite green
degradation bacterial strain

XU Xiao-Ting LU Ping' WU Dan LI Xu-Kai

(College of Chemistry and Environment, South China Normal University, Guangdong Key Laboratory of Function
Materials for Environmental Protection, Guangzhou, Guangdong 510000, China)

Abstract: [Objective] An efficient malachite green degradation bacterial strain was isolated from the
actived sludge sample collected from wastewater-treating system of dye manufacturer, and the
toxicity of malachite green before and after decolorization was contrasted through some methods.
[Methods] A decolor bacteria was isolated by dilution plating procedure and was then identified by
scanning electron microscope (SEM) and 16S rRNA gene analysis. The toxicity of malachite green
before and after decolorization was evaluated through biological toxicity tests using Chlorella and
Vicia faba as test material. [Results] The strain separated from the wastewater-treating system of dye
manufacturer was identified as Klebsiella sp. JD on the basis of 16S rRNA gene analysis. Klebsiella
sp. JD biochemical colony which was gray and viscous shows a regular circle shape. With the touch
of inoculation loop, the colony was draw into wire easily and the wire had a smooth surface. By
comparing with the growth rate and inhibiting rate of Chlorella, the MCN%o and PI of Vicia faba, it

Foundation item: Science and Technology Project of Guangzhou (No. 201510010006)
*Corresponding author: E-mail: luping@scnu.edu.cn
Received: October 26, 2016; Accepted: January 28, 2017; Published online (www.cnki.net): February 08, 2017

ESWE: JMHEHE 15 H No. 201510010006)
*BINEE : E-mail: luping@scnu.edu.cn
WHSHHEA: 2016-10-26; 3EZ HHEA: 2017-01-28; s = dihi H#A(www.cnki.net): 2017-02-08



1818 WA 384K Microbiol. China

2017, Vol.44, No.8

could be found that the toxicity of malachite green decreased after decolorization. [Conclusion] A
malachite green degradation bacterial strain is isolated in this research. The efficient strain can reduce
the toxicity of dye, which has a practical significance in the remediation of dye contaminated water.

Keywords: Malachite green, Klebsiella, Chlorella, Vicia faba, Toxicity
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Figure 1 The chemical structure of malachite green
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E 2 Klebsiella sp. JD BERAS
Figure 2 Colonies morphology of Klebsiella sp. JD

ﬂf A: Hﬁééﬁﬁ, B: HE@JE

Note: A: Before decolorazition; B: After decolorazition.

&k 1 Ekk Klebsiella sp. JD B4 TR (LAHE

Table 1 Physiological and biological characteristics of
strain Klebsiella sp. JD

WiH Ttem 2559, Result
Sk Oxidase -
N5 Indole -
N_[iX Malonate
PR L Citrate
FJEZT Methyl-red =
VP
FLBE Lactose
N-acetylglucosamine
Ribose -
JHERE Sucrose =
F 2B Maltose _
FLEREL Lactate +

mode HV mag det WD
10.0kV |16 000 x |[ETD | 4.9 mm | H

3 Klebsiella sp. JD 3B F R MIESEM)E
Figure 3 SEM images of strain Klebsiella sp. JD
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Figure 4 Phylogenetic trees of Klebsiella sp. JD
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Figure 5 The decoloration rate of malachite green
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Figure 6 Growth rate before decolorization and after
decolorization
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Figure 7 Inhibition rate before decolorization and after
decolorization
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Table 2 The number of micronuclei in cells

W EIJONSE
28| Group Concentration Cell MCN%o
(mg/L) number

Xt R 2H 0 2000 16
Control group

FHGA | 50 (i (i) 2 000 28
Experimental

group [

LR 1T 100 (It 1) 2000 50
Experimental

group I
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Experimental

group III

FIGLH IV 100 (B £55) 2 000 18
Experimental

group [V

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



RGeS AE: LA AT LR B0 B 1) 5325 M8 Mo b 6 5 B IS 1823
*3 TBERRMEEMPIE
Table3 MCN%, and PI

25! W Ve

Groqu Concentrati’(jn (mg/L) MCN%o ol Pollut?;rfid;ree
XFH&ZH Control group 0 8 _ _
LB 1 Experimental group I 50 (i L) 14 1.8 LESEA
SEo54H 11 Experimental group 11 100 (A% (5T 25 3.1 e G Y
SEIGA] 111 Experimental group I11 50 (o)) 4 0.5 Heyg Yy
SEEG4 IV Experimental group [V 100 (JBita)) 1.1 EREES

3.1 R L1, WIRRHEE S 50 mg/L LA A1 S TR
B CLRT AR TS YA A S IS Y, WA
100 mg/L LA LRI I B GOt P TS Gy
R RATE Y, AT AR M, W R 50 mg/L
F1 100 mg/L HIFLAE A SR IRAE I €2 F5 X A AR AR
MRS YRR B TR STk R, LAk
REff e, RPN R IR aieRs, J7ERmRe, L
ZIF AR . IR, R LA
AVERREAR I L) . IR, SRR Ak B
PERRARAY 225
3 G5t

FIAT, FENSME TR GERB KA BEAY 575 AT A
Gy R ARSI RE Y . RS A R
IRBCRAF AR A A L R ™ E A — s G PR
il THAESLBR RN, AE LR . mRS
PRI SR o H TR A P Ak
YR K B A S T AL, VF2 s
BT AU g B R E Y R i . o> e A AL .
UEAEA, 3 B L A0 S 65 TR A0 45 B PR T
J& (Pseudomonas) . ZFHFF 1 & (Bacillus)F1 [ J H.
[k (Phanerochate chrysosporium)% . HEH KTE
B AA FRAT R Jm AL A 2 RIS b, JEH
TR T AT D o Horp UEE SO AR
TR0 Yk AT IO € 170 32 i PR 3 o 7 A Y
5 Tl G A 3 iR AL DG Tl X AR 5T 3R B B O3 1 i
Tk, IR SRR ARAE OGBS - ST . fhid %
BRI o 28 A A, H X BB AN [R] I
Ji b R A A D STRRR AN R AR R . AT A

B Y 5 7K A B ) s e v O ) — e v s
LA SR, 550 A I (Klebsiella sp.
CCFMB8383)FRIH 99% AU, 45 A TR T,
e M AR IRFTF &, 44 K Klebsiella sp. ID.
ML A SR BETE 20100 mg/L B, a2 A] Uik
£ 90%LL I, WIRCZMEEARIZI 6, KA, mT
LA AR frE R, SR gk ik
A, SRTTAS RIS i o 6 I 6 2 5 Bt E A T F oA
HEBE 65 GO REERORREAIR , PR ACHTF IR, #5
Z G LA A Dol i PSR S . AR AT
DA 7KV 08 ok 53— W52 SR 7 240 7 440 i R 17 3R
[T ECR TR UNE R0 P ORI S0 S X B (e
fifeo TEMERIRTRT L, AR EEE, S¥kgE, nhEs
HE DR TR B A TR R LA A e TR IR Y
FEIR TR, DUPKS A B Y B /K A 3 rh oG AR DR 1 1o FH i
St AN, BT LIRS T PR R FLE A
BRI NG, T iz kLA A sk
R RR R IR, JUILRY 12 0 18 ML A SR
B e BEATY A 0T e R RO I T bR . A B
Klebsiella sp. JD [ R B F & 1 fLaEA SR RAEYIIR
i, AR T YRR oKk B .

& £ X M

[1] Sun MY, Yang XQ, Cen JW, et al. Research progress of
malachite green in fishery[J]. Science and Technology of Food
Industry, 2009(2): 312-315 (in Chinese)

N, WBIR, F 816, &5, K7 i AL SR DS
JE]. & s TR, 2009(2): 312-315

[2] Fang GH. Identification and degradation characteristics of an
malachite green degradation bacterial strain Arthrobacter sp.
M6[D]. Nanjing: Master’s Thesis of Agricultural University of
Nanjing, 2010 (in Chinese)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1824

WA 384K Microbiol. China

2017, Vol.44, No.8

(3]

(5]

(6]

(7]

(8]

(9]

[10

=

[11]

FrkEAE, FLAE SRR TE Arthrobacter sp. M6 B . ME K
R MR M FSE (D] B A0 B AR K AE A 42 18 5,
2010

Du LN. The and mechanism of dye
decolorization by Pseudomonas sp. DY1 and Micrococcus sp.
BDI15[D]. Hangzhou: Doctoral
University, 2012 (in Chinese)
ABMRIR. Pseudomonas sp. DY1 Fl Micrococcus sp. BD15 %t yefe}
B € 1 R LA 5T (D). AU WL R A= 2 A 3,
2012

Chiari M, Ettori C, Righetti Pier G, et al. Oxidation of cystine to
cysteic acid in proteins by peroxyacids, as monitored by
immobilized pH gradients[J]. Electrophoresis, 1991, 12(5):
376-377

Song SK. Selection of high effective decolorizing bacteria and
research on the mechanism of decolorization[D]. Guangzhou:

characteristics

Dissertation of Zhejiang

Master’s Thesis of Institutes of Technology of South China,
2014 (in Chinese)

RANAT. R RGBT F 07 28 55 I UL BRI SE[D]. )N
AR R A A8 3, 2014

Zhai YX, Guo YY, Geng X, et al. Advances in studies on
metabolic mechanism and bio-toxicity of malachite green[J].
Periodical of Ocean University of China, 2007, 37(1): 27-32 (in
Chinese)

BT, MER, K, % fLEA SR RSIE K AR Y EEE
TR R[], P R 22 AR IR, 2007, 37(1):
27-32

Qiao JJ. Study on biodegradation of triphenylmethane dyes
wastewater[D]. Xi’an: Master’s Thesis of Xi’an University of
Technology, 2005 (in Chinese)

WA, =IRHEE YR BOR M E YRR E (D] Y4 VE2
B TOREAR L2468 3C, 2005

Omar HH. Algal decolorization and degradation of monoazo and
diazo dyes[J]. Pakistan Journal of Biological Sciences, 2008,
11(10): 1310-1316

Sarayu K, Sandhya S. Aerobic biodegradation pathway for
Remazol Orange by Pseudomonas aeruginosall]. Applied
Biochemistry and Biotechnology, 2010, 160(4): 1241-1253
Zheng YL, Zhong YL, Xu S, et al. Isolation and characteristics
of fungus on absorption and decolorization dye of direct scarlet
4BE[J]. Environmental Science & Technology, 2009, 32(7):
14-17 (in Chinese)

AR, BhEbk, R, 55 EHEKLL 4BE Sk BB (4 F 18
53 B BFRPERETE[T]. MBEREA 540K, 2009, 32(7): 14-17
Yin L, Chen ZH, Zhao SJ. Optimization of laccase production
from geotrichum candidum and decoloration of azo dyes by
laccase[J]. Journal of South China University of Technology
(Natural Science Edition), 2008, 32(16): 85-90 (in Chinese)
Tros, WREEAL, BOWHE. 18R AL RO (B A Gk
WG] ARREL TR 2R AARBIER, 2008, 32(16):
85-90

Tan L. Study of high-salt azo dye wastewater treatment by
Exiguobacterium sp. TL and its performance[D]. Dalian:

[13]

[14]

[15]

[16]

[17]

[18]

(19]

(20]

Doctoral Dissertation of Dalian University of Technology, 2010
(in Chinese)

. Exiguobacterium sp. TL [P RE S HANH = SR M AU kbR
KMBFFEID]. Kik: REFTRE 203, 2010

Wang LY. Toxic effects of nano CuO on Chlorella sp.[D].
Qingdao: Master’s Thesis of Chinese Marine University, 2013
(in Chinese)

it Gk CuO X/NRFEMFFAOVATFE[D]. 5 T
HFEERAA A0 3, 2013

Zhang XL. Acute toxic effects of typical industry wastewater on

four microalgae[D]. Dalian: Master’s Thesis of Dalian University
of Technology, 2013 (in Chinese)

TRy . SLAAT B K X DU R AR 1) 2 B AR B 5T [D].
it KEEH TR 2EA83C, 2013

Wang SY. Dissipation of carbendazim,
chlorpyrifos in cucumberer and soil inside the greenhouse and

chlorothalonil and

soil genotoxicity induced by the pesticides[D]. Hangzhou:
Master’s Thesis of Zhejiang University, 2015 (in Chinese)
TAox. ZWA . TR . EICMTE SN R P Y5k R
L RO St A R RS2 [D]. A s BV R A L2
fig3C, 2015

Chen KF. The toxicity of plant auxin on Vicia faba[D]. Wuhan:

Master’s Thesis of Central China Normal University, 2011 (in
Chinese)

FRELIE. R A KR X & TR R F A D). i ARy
REEW2AAE L, 2011

Li AL, Jia P. Application and development of micronucleus
detection technology in the root tip of broad bean[J]. Journal of
Shaanxi Agricultural Science and Technology University, 2014,
60(5): 66-68 (in Chinese)

Y, Vil A ARSI BR BN 5 A R T]. B
AV FHECR 224K, 2014, 60(5): 66-68

Xu XL, Yu SC, Ye JJ,
quality-monitoring of the Southern Taihu Lake with Micronucleus

Technique of Vicia faba root tip cell[J]. Journal of Anhui
2009, 37(17): 7839-7840,7843 (in

et al. Research on the water

Agricultural Sciences,
Chinese)

W, Tiltth, MAHE, % B SRR AR R
KWK BT5 JOR BB ST (7] ZBROL R, 2009, 37(17):
7839-7840,7843

Wu Y, Chen M, Liu J. Biodecolorization and biodegradation of
malachite green by Pleurotus eryngii and degradation products
analysis[J]. Acta Scientiae Circumstantiae, 2016, 36(8):
2844-2851 (in Chinese)

SV, BRI, XU, RO E LA A kB G R i B L )
SAHT[I]. FRRLA2AA, 2016, 36(8): 2844-2851

Du LN, Pan X, Li G, et al. Isolation, identification and
characterization ~ of  the  highly Malachite
Green-decolorizing strain[J]. Acta Scientiae Circumstantiae,
2014, 34(1): 143-151 (in Chinese)

HOMRIR, P35, 2N, S FLAS SR OB R BRI T I | %
SR ERFERTEI]. RBERLSEER, 2014, 34(1): 143-151

efficient

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



