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Biodegradation of Pyridine by Shinella zoogloeoides BC026
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Environmental Sciences and Engineering, Peking University, Beijing 100871, China)

Abstract: A bacterial strain BC026 capable of utilizing pyridine as its sole source of carbon and nitrogen was isolated from the activated sludge
in a coking wastewater treatment plant. The bacterium featured flocculability and antibiotic resistance to kanamycin, ampicillin and
spectinomycine. It could grow well in Ashby nitrogen free culture medium. The strain was identified as Shinella zoogloeoides according to the
results of 16S rRNA sequence analysis and Biolog microbial identification system. The experiments of pyridine biodegradation by the pure
culture showed that pyridine of 400 mg/L could be degraded completely in 17 h under the condition of inoculum 0.1 g/L, 30°C> 180 r/min and
pH 7. BC0O26 could keep high degradative activity in mineral salt medium containing pyridine with a concentration ranging from 99 mg/L to
1 806 mg/L.. Higher initial concentration of pyridine caused repression on BC026 to a certain extent, however, the degradation rate became
faster after the strain had been accommodated. The optimal conditions for the degradation were 30-35°C and pH 8. The research on metabolic
pathway of pyridine by BC026 indicated that the first step of pyridine degradation was C—N bonds cleavage, generating NH, and
glutaraldehyde. Then glutaraldehyde was oxidized into glutaric acid, and finally into CO, and H,0. 59.5% nitrogen from pyridine was
transferred into ammonium in the whole degradation.
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AT TN FEAG IR K AL B R G b 43 B 1 BRI AL
WHLRE A 181 Shinella zoogloeoides BC026, H.iZ 1w H A7
B ZuReRr v, H A B B2k e Gh e sTR >,
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TEML R 7RI (4 1L 4 Na, HPO, 1.42 ¢-KH, PO,
1.36 g+ MgS0, * 7H,0 0.216 g~ CaCl, 0.006 g~ MnSO, *
H,0 1.69 g CoCl, *6H,0 0.000 24 g+ H,B0,0.001 16
g+Na, MoO, *2H,0 0.000 024 g FeSO, * 7H,0 0.002 78
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Y, 4% R ¥4 30°C, 180 1/min. LB 85 77 22 s A
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2 sl Bo0R6, # 5ILE1 h B A [ AU

1.3 BRI
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PCR N (RREAR, BEvH 51972 34T PCR. b R 751
W R A 5y i A: 27F: 5" AGAGTTTGATCATGGC
TCAG3'; 1492R: 5" TACGGTTACCTTGTTACGACTT3' .
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VB 98 U B S R AR, P ATISE ST T
IKBR RN L I8, L GC/MS 23 AR v fa] =4 .

1.6 ik

e R (0 5 n & DL A E VR O e, JF DL
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Fig.1 Image of Shinella zoogloeoides BCO26 by SEM
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Fig.2 Biodegradation of pyridine by the strain BC026

FHIE 2 AT DL, B A L e oA 5 1) B AR, 1R 2%
e, 2k e v FE 58 A IS, TR AR R PR M S R 3K U
BC026 1 LA e Ay ik — sk 0I5, 1 FL AT 6 58 1 (]
PUAG I IE 58 4 A AR . BT 4 b RGIE 9 3 1) 38 D o< L
BEJS D 2 hopR, 3o PR A 40 B 5 AT B AR S BCo26
PR BINEE TR 5 37 RIS B 3 L e , At e e
JELETFUR ) 4 h GE BRI . eI BT BC026 B4 7 I
ANREARL I M BT () AR R B, TR B R 1 G K A
4 h AEH BN, /N T e I PRI TR fE 4~ 6
h P, B PR O 2R T AR N, 3X 1 B BC026 B &
WG N, T AR IAEE, TFAAFEMRNLENE .6 h Z )5, A A
B0 BOA AN, B At ntk e 7 3 B2 AR AE 15,5 ho ik
WE 22 B TE F1) 98.7% » I I A by i« R0 (1K) P I e
Z, AR DR AN B L 08 IR TR A0 T, DR 1 1 4 R
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Fig.3  Effect of initial pyridine concentration on the

degradation by the strain BC026
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N, BCO26 # T AL , 400 39 1 K i 0 o ok
FANIH] WL 99 mg/LIFI ML WE ¥ ¥R FE K, BC026
AR5 5 T A A EREE , TR J - A 2 I HH 0 3
M U4 3 Tk . Bt 6 L ) G VR 2 1 T i
SV [R) AR, 50 T b I R B v, A RO N g AR
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AR FH R SOt 2 1l Ay A A T PR R 3R
TEOG N B NI AR W FE 1 806 mg/ LI ith 26 nf A
HH = SIS0 A7) 3 A0 A1 AR A A, ML (19 A A i 2R A
LAt , {H G NHLIE (1 B At , o A S M g o 40 7 A
(I E 22 W 359 5 e e Wk B %4 400 mg/LZE
A ] A B AR R N6 IO, T TR Y K AR AN [
(RIMLEIE A BE T 5 T R 380 1 e KRl 85 8 R T 5 B 1)
FAAE, 4 S5 dh Zerh, 5 KB % B2 50 5 k- 0.217.
0.623.0.857 M1 1.375 g/L, JJr 5 I 18] 73 53 O < 15,5+
17.5.27.5 F1 56.5 h. B35 41 U bk e o 55 19 7w, 5
TR PR R IR AR, e KR R I 4, H O IX
Tl B AN B IE T, I 158 B 4 T 1) AR A 1 PR 8] 3
AT F7 0 e B fR e B, 38 A e i R,
51 Gt 5 AR 7 40 (R R B DA R 4 TR AR A7 2% [ 1Y) 5
P
2.5.2 HE

AR T, B i AR el AR KTl 28 ~
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WGBTS0 TR BERG S R 2042530 FT 35°C . S50 4%
BN 0.14 g/L. PR Ay U 5 8 vy, bt e 42 B, i
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Fig.4 Effect of temperature on pyridine degradation

by the strain BC026

FH TSI N OK T 0w &, R 40 TR R N R
FEAR . KL 4 B, 20°C I 1 5 i 24 B B 1, 25°C
B ) T A B, 30°C AT 35°C B 1D 48 M T o e .
A%, 30°C 5 35°C I FEAFRE I AH 2218/, 75 12 h A2
A AT 2 LT[R I 3 21 85 9% . 3K 13t HH 4 T 3¢ 3 1Y)
AR BRI R T AT 30 ~ 359C 2 1A, & A R E™,



2942 7N 58

BC026 B (135 Fr i B2 1 £ 30°C . U B 23 5 W 1 AR )
B (1 A8 i 45 ) Tl B 1 D A 3 e 38 1T R T
B S A2 s Bl AE 20 ~ 35°C 2 [H), B A 15 IR
T, BC026 H ) A 1 JTURH NG 1 38 5, AR A0 RN 0
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WA SER K pH (ELE 4 ~ 10 Z 8], SCEG R o
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Fig.5 Effect of pH on pyridine degradation by the strain BC026

M5 431743 H, pH 4 4 A1 10 I, BC026 %
MHEmE A7 AR IX 2 DR 75 pH b 4 I IR 4%
PR 0 M5 ) B P 0] RESZ 21 52, I (1) 43 T 4
PR A AN R (R A 3R, I LAk A= 0 6 95 40 o (1 4k
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Fig.6  Variation of pyridine-N and NH;" -N concentrations during

the degradation of pyridine
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Fig.7 Proposed pathway for pyridine metabolism by the strain BC026
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