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Degradation characteristics of a novel aniline blue-discoloring
bacterial strain MP-13
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Abstract: [Background] The wide use of aniline blue, a common refractory organic pollutants, harms and
threatens the ecological environments. Hence, it is important to develop an eco-friendly and cost-effective
technology to treat the dye contaminated wastewater. Biological method is environmentally friendly and
applied to deal with dye contaminated wastewater. [Objective] Our study was to provide a core theory and
supporting technology to isolate and characterize a novel bacterial strain, Trabulsiella odontotermitis
MP13, for its potential decolorization of dye wastewater. [Methods] Some aniline blue-decoloring bacteria
were first isolated from the gut of a termite species, Microtermes pakistanicus, and then identified by 16S
rRNA gene sequence analysis for their phylogeny property and other relevant biological properties.
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Further, with a variety of evaluation methods, such as FTIR and GC/MS, the degradation characteristics of
aniline blue by strain MP13 were analyzed. [Results] A novel bacterial strain MP-13 was identified as
Trabulsiella odontotermitis that could tolerate and effectively degrade aniline blue up to a high
concentration of 1 500 mg/L. The optimal temperature, pH and rotation speed for dye decolorization were
30 °C, 8.0, and 180 r/min, respectively. The decolorization efficiency was up to 97.3%, when aniline blue
concentration was at 200 mg/L. Further, the FTIR and GC/MS analysis showed that aniline blue was
biotransformed into low molecular weight aromatic compounds. [Conclusion] Trabulsiella odontotermitis
MP-13 exhibited a remarkable decolorization ability for aniline blue, suggesting its potential for industrial

dye waste water treatment.

Keywords: Triphenylmethane dye, Aniline blue, Trabulsiella odontotermitis, Degradation pathways
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Figure 1 Structure of aniline blue
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Figure 2 The decolorization of aniline blue (A, F), azure B (B), methylene blue (C), congo red (D), phenol red (E) and
malachite green (G) by strain MP-13 cultured on the medium
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Figure 3 Phylogenetics tree based on 16S rRNA gene sequence of strain MP-13
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Figure 4 UV/vis absorption spectra of aniline blue before
and after decolourization
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Figure 5 Effect of different environment parameters on decolorization of aniline blue dye

W A: pH; B: JHE; C. #l; D: #IHIRWKE.

Note: A: pH; B: Temperature; C: Rotation rate; D: Initial concentration.

2.4 FTIR 947

21 AN AT LA S5 R fre 1 o A i )i f)
b2 B e AR PR AR 0, DA 4FE T 4 Jie 15 - &5
FRATREWT AT 2 R . IR 6 AT R, SRR
Jie W5 R AE T =R e R 3 AR AR I i 0
(1574, 1367 F11169 cm™), I H A & KAk i o
FTIR EHETEHESCIX (1 700-500 cm ) ft i g e 5 Jis
T W A 0 B 2 A B B ARk, He . BRSOt
TEE TS T 1 496, 1 367, 913 Fl 731 cm ™t &4k
ke, AT BT BIAE 1 660, 1 449 FNI
1401 cm™ 4b. ZHKRZAGH, 7E 1 574 em™ AbEIK
Wl )T PR F2EER B C—H 4 ; 78 1 496 cm ™ by
WSO I TR e R 5 R A7 7E R N-H SR, [

PR O R IR W S BT Y s 7E 1367 cm Ak
MU T C—H iZadRah; 78 1 169 cm™ 4k
R i 5 A A C-N R IREh51E; 78
1 122 cm gyl )T R T C-OH i s 76
1 035 cm ' AbM I IgSE C-O H4ET kY s 7E
900 cm™t LU W iR I 8 T 55 A Ak A Wy
W, HAER# b 731, 652 F1 593 cm L Abf
WA 26, [RIEHZE 619 cm L 1519 cm &k L R HT
WS, 3 B 5 A AL A 0 ) TR it A 2
WiZ ., AT G 1660 cm ! I i) E
FIFEMN C=0 gsiRsh, RUIFFEAYIEF
frd AR g I, X —45H S GCIMS 2 Hrkefit
FE b R O RIS A —E. 7E 1449 cm LAl

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



50 TEY I8

Microbiol. China

wp,
\wﬂ/?ﬂ

80
Untreated k

60 -

Transmittance (%)

20 L 1 L 1 L 1 L 1 L 1 L 1 L ]
3500 3000 2500 2000 13500 1000 500

Wave number (cm™)

6 FERERERIEMNFTIR EiL
Figure 6 FTIR spectra of aniline blue before and after
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W 7EHA 2 4l =R e R e R (LA A &k . 45
LRI R B, AT DUIER 4,4 4
FE TR R R R B G S Y Y 32 R A v )
Y, XIRME I — P R AR

R % B R ACH - P IT 45 G 2 B r) =R
e el ekl 2422, S vk MP-13 AR
W ATRERIRE RIS IR (B 7). 58, RIRIEAEREE BT
YERT, 52 ek AR WY, Ak Rt b 2
A IR B AR T A SRS A AL S 5
b5, —RHBEEI R o Cm R & AR R A
JOF I I Bk e e D 24 LY gl R Ak G W R E

Identification of metabolites of aniline blue by GC/MS analysis

Jr OREE AT o227 V2o Iy 12h 36h
No. Retention time Chemical name Molecular formula  Molecular weight

1 3.310 3-methyl-butanoic acid CsH1002 102 -+
2 3.725 Ethylbenzene CgH1o 106 -+
3 3.815 1,3-dimethyl-benzene CgH1o 106 -+
4 7.265 Phenylethyl alcohol CgH100 122 + o+
5 10.025 1-(2-aminophenyl)-Ethanone CgHgNO 135 -+
6 11.580 4-hydroxy-benzeneethanol CgH100> 138 -+
7 20.265 2-hydroxy-3,5,5-trimethyl-cyclohex-2-enone CoH140; 154 + o+
8 21.805 2,2'-methylenebis [6-(1,1-dimethylethyl)-4-methyl-phenol Ca3H3202 340 + o+
9 23.090 4,4'-diaminobenzophenone C13H12N20 212 + o+
10 24.460 2,4,6-trihydroxybenzaldehyde C7HsO4 154 + o+

W+ KR - RAIE
Note: +: Detected; —: Not detected.
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Figure 7 The proposed biodegradation pathways of
aniline blue by strain MP-13 based on the results of GC/MS

— e R RSN A R, 4,4 B 2R, i
FH B R SR T 424 J ) T 23 25 R SE S i A i 2
SR 5 X Sy i 40— R YL, T
WA SE R bR A AR AR . &5 B rid,
AR MP-13 B R i AR 5 O RE Y
HTREARALEE ATk . A5 IR I AATEAR L Z AL
3 WikE4

Trabulsiella J&—2&) 2 fF7E T HARE Y
B RBATEA B, B R Z R 2SRV DTS 24
(RBE T o A9 DA i 45 1 B 3 O ke ) B 4 31—
AR IR Wi HAT 1o 0T €L R ik i T A TR bR MIP-13,
2530 16S rRNA B FHIFIR G L B 04T, I %
E N B WK B A R Ay IR (Trabulsiella
odontotermitis), - FBFHA /R A A& Chou
SET YN IO Ay B A B H R T

PR E AR B T raBUmiE, I BIxw x5 &
ARG W R S PR BRI AN TS R, (N AE A o h 25
W& BLAURA FrER. 24 ik, MR EZ
RTE R R A LS ) s, SR A
W BB MP-13 AT 2RI YLt i) i (. hE
77, I HAR PSR iR 1) 35 D5 2 A T A AL
IR i 1 RS 5 A 7R IR ) A S RS DR 91 24,
T, E— 25 R 2R 2 BT %o 2 i T A e i S A o
AR, AR R B R R 380 G I K 3 v 2
TEFEA

R MP-13 Xt =R G G M5 Yoy HAs
JUREE L RCE R BTN 52 ) FIREARRE T, R T
WEER P AR N N . 5 LA AR R A B, %P
AIFESETE Y pH (5.0-9.0) Fli E (20—40 °C)YL Rl Y,
I X e A O I R R A R T s R AR IR
&2 35 °C. pH 8.0 Flf%# 180 r/min (355544
T, X 200 mg/L ZR R i Y B KM (R n] ik
97.3%. LAl SN 300-1 500 mg/L FIZEIE A IR
WX R MP-13 AR KR T I A - R
(sZm, B YuRhk B A %) 1 500 mg/L B, %R %
PSR AT AR 63% 1A F, WRIEK RS
IR TE] 5 8,3 2 TR 3 B = A(EL . TESEBR Mg b, ED
YAl 7K v e} vl B S 2 PSS BUALAE T A AR
MP-13 X AL HE . R B, WISREL, ML
EARBMEAREE T, R T —E) 1EMIK
WIRIHRE ST . FLUR, YUkhHz K 0 R A P T2 5 )
AERIACBIRE 1, MR pH X HR MP-13 [ 4
JY i R BEAR PR AT N, IR BRI
X R W T R A e 0 B AR TR PR A, X 7T B2
P A R A G B pH A Bt IR

IR MP-13 AR e 1y ] = ) o3 B e 9
UL I T R AR = 2 R e S Y e} B A 1) O
AR, L GCIMS S b AR B i g rh | =4, &
T SRR 44 SRR A 2
RO T5 TG, FR I P DR 2 e i % i
JEL T — RV AR RN, W EERTR . R
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FACRI N . BRIEAC RN . 25 W 34k B 0 RN 7
EEYITIREE , DL ESCe st s Aspergillus flavus
R fLA4E £ 4+ Rhodococcus gingshengii JB301H
Rk e 4 A 2R AR 12 BT MM, (AR B
(R IR AL 24 250 A HE— E 22 55, WAF AE M %
C—N I,

4% FFriR, Trabulsiella odontotermitis MP-13 7]
R AR AR, FLEAT VW TE I 2D e I o B i
e, ARIZBE = 2K B YRt R i bt R P i
BN | R A JCHE Pk s AR SO A
BE— BRI R .
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