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Abstract: Aerobic granules were successfully cultivated with aniline as the sole source of carbon and nitrogen. This system could effectively
degrade aniline as high as 6 000 mg/L. Two aniline-degrading strains which were named as adx1 and adx3, were isolated and purified from the
aerobic granular sludge. The degradation characteristics of these two bacteria were different. The strain adx] possessed a relatively higher
degradation rate of aniline> while the strain adx3 could stand up to a higher concentration of aniline than the strain adx1. The degrading process
of these two strains followed the Haldane kinetic model. The maximum aniline biodegradation rates of adx] and adx3 were up to 0.924 g/(g*h)
and 0.645 g/(g*h), respectively. The maximum specific growth rates were as high as 0.487 g/Cg*h) and 0.440 g/Cg*h), respectively.
Identification by 16S rDNA gene sequence analysis showed that adx]l and adx3 were Pseudomonas sp. and Achromobacter sp.> which was
consistent with the identification by the bands 1 and 4 in the PCR-DGGE profile of the aerobic aniline-degrading granules. Therefore it could
be proposed that the strains adx1 and adx3 were one of the main functional microorganisms inhabited in the aerobic granules.
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/L, 1 mL/L & 76 % (CuSO, * H,0 0.03 g/L, MnSO, *
H,0 0.13 g/Ls ZnCl, 0.23 g/L, CoCl*6H,0 0.42 g/L,
NaMoO, *2H,0 0.15 g/L, AICL *6H,0 0.05 g/L).
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BEFE S B 240K H MM 85 57 5 (/L) : KH, PO,
0.24, Na, HPO, 0.24, MgS0,*7H,0 0.069 6, CaCl, *
2H,0 0.022, FeCl; 0.005, 7 % 76 % (CuSO, *H,0 0.03
¢/L> MnSO, *H,0 0.13 ¢/L, ZnCl, 0.23 ¢/L., CoCl*6H,0
0.42 g/Ls NaMoO, *2H,0 0.15 g/L, AICl, * 6H,0 0.05
g/ID1 ml/L, 7R Ji& Sy ME— ik Y5 A0 005, W5 R 200
mg/L. pH 7.2, 121°C, 20 min K# .
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T 30°C .
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Fig.1 SEM images of aerobic granules
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Fig.2  Aniline degradation by aerobic granule sludge
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X DGGE &3 E 10 S AL A 1 ~ 5 BEAT#1
i CIEV NG 0 F T R R ol TR SR U = bl U o
135 7 B EAE 170 ~ 190 bp, B3 Blast 727 5
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®1 EBAIHBHE 16S rDNA DGGE R BRMNF &R
Table 1~ Sequencing results of several 16S rDNA DGGE fragments
23t Jr 5 B /bp AHALL R P OB 35 ARALEE % [}
1 186 Pseudomonas putida strain HF3-45(FJ405893) 100 Pseudomonas
2 182 Pseudomonas sp. KNUC271(EU239186) 100 Pseudomonas
3 171 Flavobacterium sp. BF63(AM934678) 99 Flavobacteria
4 170 Achromobacter xylosoxidans strain ( AF411020) 98 Achromobacter
5 191 Gamma proteobacterium WJ2( AJ630298) 98 Thermophilic
2.4 BWHRIBASRHE 5, AR . BRI S, 2R, K/ K(0.5~0.8)

WIRR adx] 18 % 122800 FUEGE W], BB, 10 G
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Fig.4 TEM images of bacteria
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4 50 ~ 4500 mg/L. & 5Ca) FI(b) 735l A9 TR #E adx1 Fl
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Fig.5 Aniline degradation by strains adxland adx3
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1dx _ P S
Xdi ~ Kq+ S+ SP/K,

1d Ve O

Xd ~ Ko+ S+ SUK,

Kb, X WBEWKREE, mg/Ls ¢ TR, hs S 4 JERAH BE
(LRI, mg/Ls g, A B8 BE B K B AR K T2,
g/(g‘h); K SR IRIES (@Y N 7SR mg/L; K; K
I REL m/Ls v, WK LR, o/(goh).

I FH IR B g 27 77 T O B AR AR A A ) A B R
HE At s 46 25 R AT LA B 6Ca) R (h) 40 A
WA adxl A1 adx3 HJLE AT R B ) S i 2k adx1 )
LA KB 1528 A p,. =0.487 g/(g*h), Ky
= 84.854 mg/L, K, = 246.723 mg/L; adx3 ¥ LL A=K 3))
D1 ZH NN e =0.440 g/(goh), Ky = 138.882
mg/L, K, = 211.038 mg/L. ¥l 6Ce) F1CdD 73 1)y B #k
adx1 F1 adx3 (1) LU FRAR IR 23] ) 2 th 225 adx1 F1 adx3
()85 K L B At 3 43 0l 2 0.924 ¢/ (g h) F 0.645
o/ Cgoh) W] WL, BRIFE adx1 1R 5 K BE AR 3 22 LG %
i I 2] 5 T B AR adx3.
2.7  WEARIAEBE AR K 168 xDNA P51 3 HT

PIPE adx] 13 ZEARBRA AL R g 322 IR (0
S B AR A o AR A S B R 2 Sk B g
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B3 4 I, AR RO g
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7 5 AT )8 PR LA, 45 R R, AR adxl A
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T8 J& 1 Achromobacter piechaudii [R5 VE 35 &1, 3
h99% FRAE adx1 1 adx3 1) 168 DNA /7515 7 5
AP o ML T Je ARG € AT BT s A DG TR R IR 16S rDNA
IR AR, &5 R WK 7 R 8, B BE adx1
adx3 73 Ab T Pseudomonas 1 Achromobacter J&2ZH .

Pseudomonas “H'H W1 2K B B e w1 JE T, i 4
FFHE 8 Achromobacter 723 145 Ve T& I T H &5 WL IR 48
Pz —, H AR K IR G & E
Achromobacter B fi# 25 1 118 . IR R BE 16S tDNA
725 3 5 1 8BRS Y6 PCR-DGGE FR S 2% 7
1 0 4 00 7 25 R — B0 E 3D, REEAT 7 50l o B A
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Fig.6  Aniline biodegradation kinetics by strains adxl and adx3
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Fig.7 Phylogenetic tree based on the 16S rDNA sequence of adxl with its related species
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Fig.8 Phylogenetic tree based on the 16S rDNA sequence of adx3 with its related species
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