Behs AR MAY 20, 2010, 37(5): 645-650
Microbiology China © 2010 by Institute of Microbiology, CAS
tongbao@im.ac.cn

WEEW [ 7K S R 1 Fe oz 2% L35 I R I Th s S0 4

WLE kE EEF RV Ik% BIT
(LB R B BT MCED R AS0E 1 200240)

i OE: R AR IRBAS Aok 0 B LR 35 TR R 2] 69 26 AR 4 AR AT A AL Al

VA BT B MRk A ) AR, BV 69 AL N T T R AL AT T ekt ae /. R AN
Bacillus. Staphylococcus. Pseudomonas. Brucella. Delftia % 5 N&# 10 #hif B A KA AE
Rhodococcus /&%) 9 ¥Rim ) 864547 ATEfR-Eok, BT T RAHLER GBI L 55T T 2mE XA 69K
HHAF b, RIEH BB AR S A E SRS R .

KPR ok, AL, MR, Ry md, %

Analysis for Metabolic Activity of Predominant Bacterial
Isolates in a Lab-scale Denitrifying Bioreactor for
Quinoline-degradation
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Abstract: Using the pure culture technology, we analyzed 26 predominant bacterial strains isolated from a
denitrifying quinoline-degrading bioreactor. The capacity of denitrification and aerobic degradation for qui-
noline of these strains was determined. Then the ability of denitrifying degradation of quinoline by selected
denitrifying strains was measured. The results showed that 10 strains of isolates, which belong to Bacillus,
Staphylococcus, Pseudomonas, Brucella and Delftia, were denitrifying bacteria. Whereas, 9 strains of iso-
lates belonging to Rhodococcus had the ability of quinoline degradation under aerobic condition. This work
described the metabolism function of the major predominant bacteria of microbial community in a quinoline

degrading bioreactor. Diverse bacteria, in terms of metabolism, existed in the anoxic denitrifying bioreactor.
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Table 1 Tested strains and their phylogenetic analysis

No. of

ot et Closest neighbour from database (Accession No.) Similarity (%) Accession No.

1 Bacillus pumilus strain GF-2 (EU287450.1) 99 GU143662
2 Staphylococcus aureus strain SC01 (FJ899095.1) 99 GU143663
3 Bacillus cereus strain Y3 (GQ462534.1) 100 GU143664
4 Staphylococcus aureus strain SC01 (FJ899095.1) 99 GU143665
5 Bacillus pumilus strain XJSL5-4 (GQ903423.1) 100 GU143666
6 Bacillus pumilus strain XJSL5-4 (GQ903423.1) 100 GU143667
7 Microbacterium sp. PHD-5 (DQ227343.1) 100 GU143668
8 Rhodococcus sp. QL2 (EF079074.1) 99 GU143669
9 Pseudomonas sp. 13632A (EU741071.1) 100 GU143670
10 Pseudomonas sp. 13632A (EU741071.1) 100 GU143671
11 Bacillus pumilus strain GF-2 (EU287450.1) 100 GU143672
12 Micrococcaceae bacterium KVD-1921-02 (DQ490458.1) 100 GU143673
13 Rhodococcus sp. QL2 (EF079074.1) 99 GU143674
14 Rhodococcus sp. QL2 (EF079074.1) 100 GU143675
15 Brucella sp. DMA (DQ513323.1) 100 GU143676
16 Rhodococcus sp. QL2 (EF079074.1) 99 GU143677
17 Rhodococcus sp. QL2 (EF079074.1) 99 GU143678
18 Staphylococcus aureus strain SCO1 (FJ899095.1) 100 GU143679
19 Rhodococcus sp. QL2 (EF079074.1) 99 GU143680
20 Microbacterium sp. Atl-19 (GQ028128.1) 98 GU143681
21 Rhodococcus sp. QL2 (EF079074.1) 99 GU143682
22 Rhodococcus sp. QL2 (EF079074.1) 99 GU143683
23 Bacillus cereus strain S45 (GQ462533.1) 99 GU143684
24 Delftia tsuruhatensis strain WXZ-1 (EF440614.1) 98 GU143685
25 Microbacterium sp. ZD-M2 (DQ417926.1) 99 GU143686
26 Rhodococcus sp. QL2 (EF079074.1) 99 GU143687
T Thauera linaloolentis strain 47Lol (DSM 12138) (NR_025283.1) 100
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65 PRy B A o) L R R o
1.3 EHE

LB W AREFREE(1 L): Bebkky 5 g, EAMk
10 g, NaCl 10 g, BEAREFEL(1 L): K,HPO43H0
3.275 g, NaH,PO42H,0 1.146 g, MgSO47H,0 0.1 g,
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0.06 g/L #Z5HE + 1 mmol/L NO; 1548 [ fiff s kil
RIEFHEEEMMQ): FEARE IR + 50 mg/L MEME +
0.5 mmol/L NO; ™o Sz il {h e fifk wis ol i 55 % I 1
(MMNQ I ): JEAEFRE + 0.1 g/L BERHERY +
50 mg/L MEMk + 1 mmol/L NO; ™. Sk [ fire e nhk i
B FHIE T MMNQIL): FEARFEE + 50 mg/L &
Ik + 1 mmol/L NO; ™,
1.4 RAE1LEEHK

K LBN Al MMN PiRh AR 256 B538
(100 mL 3% B K F2000) I A5 32 20 mL. 2 A0G 1L
FIANTE, AR FE8E BT, UG i 4l A0U/<E i
W25 )5, 28°C, 170 r/min JR3%5 1535 5 d, W5 i
WQWE(ODéoo)%D NO;-N ¥ &,
1.5 A B AR 58 7 s

I3 5IR A MMNQ I il MMNQ 1T 5535, Jrvk
M 1.4, B3R M2 NOs -N FIMmlik &
1.6 SFSPERRIEM B 110

KA MMQ WiRRE R . AR (18 mm x
180 mm)M A L F72 M 6 mL, A5, 30°C.

030 1
0251 M
0.20

0.15 1

OD, 600

0.10

0.05

1 1 1

140 r/min R348 9% 5 do 0 5E ok i
1.7 MNEFE

REFR W VA G EETE(UVT501) I 5E  ODgo, 11
TR YR B LA 10000 r/min I 250 5 min,
B3 W A NOs™-N RIS MR E . NO;™-N R Bl
JE R PXJ-1B BEC7 28 T (LI L3 HL A BT )
A FRAF]), HlA pNOs-1 BUREIRAR &Y ikl
e (R B R 2 AR A BR A Rl ) o s bR 3 1 I
(1) 4P E oDy MY (2) Bl 63
(HPLC)¥:: %7 LC10ADVP (SPDI0AVP UV-Vis
Detector), Diamonsil C18 {43%41:(250 mm x 4.6 mm,
5 um), WA EES KRR 4:1), FEA
1 mL/min; 0 A 220 nm, FEAEARF R 10 pL.
2 R
21 REURMNBEETRR

KA S A B TR TR, NOy™-N 1 LB
RIKF] 90%LA b, MEMR IR FEEAE 80% 1 -
2.2 EFERELE D MIRER

LIS TR AE LBN R A% 37 3L IR 85 3% 5 1 A=
YrE e 1 R, aTLUE W 1 BRERRGR SN 1. 2.
3. 4.9, 10, 15, 18, 20, 23, 24)& KI5 EY)
S IO X SETE RN ERER A9 LBN A K A B
PRATREJE SO fL B . R UE, Bk i o6 v pk i — 2
MMN K55 5600 e AT S A b e 7)o

11 #RAI7E LBN HA KB AR L MMN K373
Kigt)a, Bk 20 SR RAL, Hofth B Bk #B AE 25 BR
NO;-N., Hif 7 ¥RE B NOs-N ZERFRILF] 90% LU
b, HAf 3 BR(RS 2. 4. I)EMRAY EFRELE

||—|||_||l_||l—I|H|H|I—I||_||.—|l|—|| Efsh |.—|1’_|1.—|||_|| IHII_III_II ]

0.00

12345678 91011121314151617181920212223242526 T

Strains

1 FEHH7E LBN BEFERREAFAERSd RHEKER

Fig. 1

Growth of strains after cultivation under denitrification condition for 5 d in LBN media
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Fig. 2 NO;3; -N removal after cultivation under denitrifica-
tion condition for 5 d in MMN media
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Fig. 3 NO; -N removal efficiencies after cultivation under
denitrification condition for 5 d in media MMNQ [
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F14) WA R % R B T 2 s, Al 2R TR 311 86%—94 % TR Pk
13, 14, 21, 22MK&fRRE 1302, H20%-50%. Ifi
VORRAT S A0 RE 7 100 TR R S5 /N Rl 6% L S8 ffe s bk

%2 Rhodococcus BEIRIFEIETT 5 d 5 HIMEMRPEfRER

Table 2 Quinoline degradation by Rhodococcus after
aerobic cultivation for 5 d

No. of Percentage of quinoline
tested strains degradation (%)
8 87.33
13 34.57
14 48.15
16 86.09
17 87.41
19 94.00
21 24.69
22 47.16
26 87.74

3 i
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