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Biodegradation of Nitrobenzene by a Halophilic Myroides odoratimimus Strain Y6
LI Tian, QIAN Kun, XIAO Wei, WANG Jin-jun, DENG Xin-ping
(College of Plant Protection,Southwest University, Chongging 400715, China)

Abstract: Aimed at efficient remediation of nitrobenzene-contaminated saline wastewater, the nitrobenzene-degrading characteristics of a
Myroides odoratimimus strain Y6 were studied and analyzed. The effects of temperature, pH, initial concentration of nitrobenzene,
inoculum concentration and culture type on the biodegradation of nitrobenzene by strain Y6 under saline conditions were studied. Strain
Y6 showed the highest efficiency of nitrobenzene degradation in 7% NaCl ( mass fraction). The optimal conditions for the biodegradation
of nitrobenzene by strain Y6 were at pH 6.0, 28°C and D,,, = 1. With initial concentrations of 100 and 200 mg-L™", 97. 5% and 65.7%
of nitrobenzene were transformed after 168 h in 7% NaCl, respectively. Three kinds of additional compounds, glucose, starch and
glycerin were tested to choose a favorite carbon source for the co-metabolism of strain Y6. The results showed that all these three
compounds could promote nitrobenzene biodegradation and cell growth. And the rate of degradation could increase to 93.3% , with 800
mg-L™" glucose as the primary substrate. These results suggest that strain Y6 could be a potential candidate for treating nitrobenzene-
contaminated saline wastewater. To date, this is the only study on the degradation of nitrobenzene by M. odoratimimus.

Key words : nitrobenzene ; salinity; kinetic; degradation; cometabolism; Myroides odoratimimus
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LB W 1K K5 3% 3 (per liter ): R & M1 K
(Tryptone) 10 g, BEFEHEHUY) ( Yeast extract) 5 g, &
B4R (NaCl) 10 g.

LBS [& & 15 5% 2 (per liter): R & H Jik
(Tryptone) 10 g, BERFHRHUY) ( Yeast extract) 5 g, &
LA (NaCl) 10 g, Z5lE (agar)15 g.

MSM J:fitli TEHL £ 15 57 B (per liter) : s AL FM
(NaCl)1 g, WiBR & 81 (K,HPO,) 1 g, Filid — &%
[ (NH,),S0,]11 g, HiEREE (MgSO, -7H,0)0.2 g, &
L5 (CaCl,)0. 02 g, —7KEHER £ ( Na,MoO, ) -2H,0
0.002 4 g, 51k (FeCl,)0.001 8 g, fk%H (MnCl, -
2H,0)0.001 5 g,pH =6. 0.
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AR 210 nm. HHEAER DL D AMATIHEE Dy FIR.
SNV AR ER e Fo FR bR v e
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Fig. 1 Scan electron micrograph of strain Y6
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40.5% (120 h) F146.5% (168 h). NaCl %M 2%
~T7% W, Bl 2 BN, R RE Y6 R fifk g 3L 2K
BORBWIE K. NaCl iR 7% B, fiFf 35 28 B fiff %
IEF]59.5% (120 h) f165.7% (168 h). 4 NaCl &
> 7% B, BEE R S AN, AR Y6 RN L
KRR BWET. NaCl &0 10% |, i 5L A8 10 [
f R399 53% (120 h) A1 61.3% (168 h). NaCl
TR E] 15% B, B #2253 58 449% (120 h) Al
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Fig. 2 Effect of salinity on the cell growth of strain Y6

CLHRIE 1Y) 4 BRI E5 A 38 B A 8 ( mucilaginosa
71, Streptomyces 72, M. luteus 73, Klebsiella
ornithinolytica NB1) "* " #£ NaCl & &8N 0% ~2%
HF 34 ] 58 4= B il 9 B £ it 200 mg- L' ALK (120
h). BEERE R Th e, B AR RCR B W R . 7E NaCl

210
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Fig. 3 Effect of salinity on NB degradation by strain Y6
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BRI 21, 72, 73 R B RE R 0N T 20% |
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T (14 R B
2.2.2 ARSI AR I Bl ) 2R

TP K A S A i, i AR B R R
A Bsh. BRETARWA LTS m5 R SYREmIY
EIPIE T

TS ETEFE Yo M@ KA L fsh f127
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Fig. 4 Effect of salinity on the percentage of NB removal
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fige ). 3| —4— Dan 100%

F1 HEENHEXEBYMHHEHE 30 L L ‘ iy
Table 1 ~ Dynamic equation of the effect of salinity on NB degradation 15 18 235'1 E/OCZS 33 38
BflEl/h B S R R?

24 Y=-0.079 1X* +1.542 1X +0. 108 0.8505 B 5 #7%NaCl £4T,BE3 NB EMBME&KEKHBEZE

48 Y= -0.2517X* +5. 141 8X +1.005 0.8378 Fig. 5 Effect of temperature on cell growth and NB

72 Y=-0.317 6X> +6. 197 3X +9. 438 0.783 1 degradation by strain Y6

96 Y=-0.3549X% +6.524 6X +19. 671 0.8164

120 Y= -0.3389X> +6. 007 2X +29. 617 0.8564 - 030
144 Y= -0.3524X> +6.368 1X +32. 190 0.9163
168 Y=-0.3156X> +5. 605 4X +36. 372 0.905 3 ol

X Tt B R AR AL B B BT ST | 0025,
KRR FBEE T o B T | T bR I A Bl % .
BEAE.  FUA BT AR 9200 45 S48 7% 1 LA 2 & S
O, PR R S R BRI ) 0T B T B - T s

R R AT B WA 2 A e 2 1 R ol o
R, LS IR ST SR 2 4 P

Rt T A 3o 7 R — 52 3 | 7 e ol o e
FRIR£L o A (B AR AR AR AL HO L | o T e e e

fiff AR FH 108 2E it A AR SR S S
2.2.3 RFER pH XA R R Y 5

AR R X i S RS o e R PR R B K B S e G L S
MAAT LA HAE 15 ~38°C JLFEIN (7% NaCl) iR
XoF e A R RN PR R 2B R B SE RS FETRE H 23
~33°C S, Pl B B0 /D 512, Y6 Ko il A 114 25 Bk
BINTE 50% LA b 1E 28°C I T Xof i 35k 4% 1) I i 2
R, i88] T 65. 7% , X 156 HH % 7 28 °C B i 5
R R it AR A A5 R B B

pH ZFZ W E Y 2+, DA G H
(1) pH Y BBl B o R A A AN e S S S5 Al
SYERE R LR, pHIH N 5 ~9(7% NaCl) it
168 h 5 ISR RE MR A D (EZ5 R anl&l 6. pH 7£
5~y [l P 0T TR R A9 A K R i A R 2 i R —
7 pH 5 ~7 B BRI R T 55% , AR
AR X BN, B pH (EH R 6, B R R 5k
65.7% .
2.2.4  WIUARASEEA S X B AR 3R 1Y 52 0

El 6 7E7%NaCl &4 T,pH X NB BRI E # £ KA 0
Fig. 6 Effect of pH on cell growth and NB degradation by strain Y6

B GE A SR B G R R s ma an 18 7. Arh
AT, HRE 168 h X 100 mg-L ™" #1200 mg-L ™" fil§
FERPE R AR 97.5% 1 65.7% . Bl fils 1k
AR A3 N, TR Y6 XA 3 A 1Y) A At i
BUFAR. A EEZE & > 300 mg L', iR 2R YRR
iR A R A MR A A I ) B 1 8 E) 500
mg- L7, H B — 2 A AT, R 8 d AN PR A
8% MBS EE R, i 3L 2R 0] 4 7 it 15 #1000 mg- L™
B, B S8 i il (BAE AR R ) . 25K b
PSR IR B N, TR AR Y6 R A A 62K 1) R B
W/ AL IR b il i, X ERI AR Y6 R fiE Sk
R AN R o 2t Ak
2.2.5  BHIRE I ( Dy, ) Wl IEIRRE A 2 1) 5

TR AT s 2 X0 i R R e i 52 e An ] 8. 4
Fofriet 55 i B R (0 8 fife R 8 WA L {H S 42 i 15 3
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Fig. 7 Effect of NB concentration on NB degradation by strain Y6

Do =0. 5 BRLL 1B, We A 22 DR K. [,
SE I 201 T bR Y6 I B B Y
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50 ’_|
02 0.1

1.0 0.8 0.5
Deoo

8 HWEREE(Dy, ) X H L Yo &R NB KRN
Fig. 8 Effect of Dgy, on NB degradation by strain Y6
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