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Abstract: A quinoline-degrading bacterium QL2 which utilizes quinoline as sole source of carbon, nitrogen and energy; was isolated from
activated sludge in a coke-plant wastewater biological treatment system. According to the morphological characteristicss physiological and
biochemical characteristics, and sequence analysis of 16S rRNA; the strain was identified as Rhodococcus sp. . The optimal temperature initial
pH and shaker rotary speed for strain QI.2 utilizing quinoline are 35 ~ 42°C, pH 8 ~ 9, and 150 r/min> respectively. Exira nitrogen sources
stimulate the isolate growth on quinoline, and inorganic nitrogen better than organic nitrogen, NH, -N better than NO; -N. The degradation
reaction of quinoline by strain QL2 can be described with zero order kinetic equation within the initial quinoline concentrations of 60 ~ 680
mg/L. When the initial concentration was 150 mg/L, quinoline was degraded completely in 8 hours and TOC removal efficiency was 70% in 14
hours. This bacterium produced pigmented compounds; and ring nitrogen was released into the growth medium as ammonium. The main
intermediate in the degradation pathway was 2-hydroxyquinoline by the analysis of HPLC and GC/MS. With a broad range of substrate
utilization the strain can degrade phenol, naphthalene, pyridine, and some other kinds of aromatic compounds.
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Fig.1 Transmission electron micrograph of strain QL2
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Fig.2  Phylogenetic tree of strain Q1.2

2.4 FRBEIRZE P20

(D WEEFIWILS pH  BARIE B A KR LA 35
~42°C, 1E 37T CIE R Ak Z WG S R sl T
AR, (PR T v i 3 TR 4 B ) A R ) 2% 52 B i 2
PO AR QL2 19 pH 3& B A K L 9, 563@ pH
N 8 ~ 9 1% bR AE M ol P 1 4% A AR LA, T
WA IR A A 0 e il o A v 4 7 2 — SR R P v )



2 4 R MGTR 55 - WEWRR A BT Rhodococeus sp. QL2 153 B3 %858 I Mg 1tk 491
W), G R R R 1 OH TE4F 7T LA ep R0 R o i) 400 _ ] ]
REMI T AV pH (AT o, T R R 8 o 360mgll  —xS3mell o 6BImELA
B VAR B 2 1 A A K2 B ol )
v N o N N s VB3 ol S L Qe SRV
(2) FEPRIEIE 07 I T T LA W) SR WA 4 T

L ZR AR FAEK R A, B E R TR Tl
B ARG R On) 40 R 1) AR KA R AS ) R
QL2 Hy & e 3# 4 150 v/min.

(3 AMNINEIE  FAAEY KA AT
FEWEZ —, AKX (NH, ), S0, NH,NO,  NaNO,
A COONH, ), &5 4 B A AL M 140 & s AT L
B AR R CILIE 3D, 4 Bl A I 005 6 4i 1 (1)
KA R EEAE R, ORI A (NH,),80, >
NH, NO, > NaNO, > COCNH, ), . ¥t Bl AL Lb B HLA
SRR 140 B ) AR A T e S SR A 2 AU A T 4
HAEK.

1.4

12 -

1.0 |-

0.8 -

Dsoo

0.6 -

04 -

02

NaNO;  NH;NO; (NH4),S0, CO(NH), ZE&EIE

3 SMIMEIRMEMRERRIRIE (W C:N=5:1)

Fig.3  Effects of additional nitrogen on the growth of the strain
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Fig.4  Quinoline degradation kinetic curve of strain QL2
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Table 1 ~ Quinoline degradation kinetic equation of QL2
STk 2 s e [iF FrEeyT
ﬂ’ﬂ’fMBﬁu/ﬁE TR R E lfo] X
c/mg*L /mg*(L*h)
60 c=—-12.10 t +61.37 12.10 0.995
120 c=-17.21 t +127.98 17.21 0.981
240 c=—-25.40 ¢t +261.50 25.40 0.960
360 c=-29.59 1 +391.07 29.59 0.959
580 c=—-23.38 1 +614.79 23.38 0.931
683 c=—8.61 t+694.75 8.61 0.963
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Fig.5 Biomass production; degradation of quinoline and TOC,

release of ammonium by strain QL2
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Fig.6 HPLC analysis of quinoline-degrading metabolites
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