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Abstract: [Objective] To screen out the bacterial consortium capable of efficiently degrading
pyridine and promote the degradation of high-concentration pyridine in wastewater. We
screened out a pyridine-degrading bacterial consortium and studied the degradation
characteristics and metabolic pathways of the consortium, aiming to provide a theoretical basis
and technical support for the microbial degradation and complete mineralization of
high-concentration pyridine in wastewater. [Methods] We used pyridine as the only nitrogen
source to screen out an efficient pyridine-degrading bacterial consortium MD1 from the aerobic
activated sludge and water samples of a pesticide wastewater treatment system. The 16S rRNA
high-throughput sequencing was performed to reveal the bacterial species, diversity, and
structure of MDI1. Single-factor experiments were conducted to study the degradation
characteristics of MDI1. The metabolites of pyridine degradation by MD1 were initially
identified by gas chromatography-mass spectrometry, and the possible degradation pathways of
pyridine were deduced. [Results] The degradation rate of MDI1 incubated at the optimal
conditions of 30 °C, pH 8.0, and 0.1% NaCl for 72 h reached 98.44%=0.27% when the initial
concentration of pyridine was 1 400 mg/L. MD1 was mainly composed of Paracoccus,
unclassified_Brucellaceae, and Achromobacter at the genus level. The results of metabolite
detection suggested that the possible metabolic pathway of MDI1 was pyridine—nicotinic
acid—6-hydroxynicotinic acid—2,5-dihydroxypyridine—N-formylmaleamic acid—maleamic
acid—maleic acid—CO,+H,0. [Conclusion] This study screened out a bacterial consortium
MD1 with stable performance in degrading pyridine. The diversity, structure, and pyridine
metabolic pathway of MD1 were analyzed, which enriched the resources of pyridine-degrading
microorganisms.
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difference at P<0.05. The data are presented as mean£SD.

(% 3B), & 3C a] %1, MDI1 £ pH 4 5.0-12.0
SRR, Y pH 7E 7.0-10.0 Z[[], MDI
X MLRE IR 2R T 94.32%+3.58%, pH H 8.0,
MD1 X HEIE YRR IR B 5 97.37%+0.24%;
2 pH A 12.0, MDI1 X Al BE () R fift R A Hy
8.14%+1.88% . HEMRF , itk K 55 0 4% 14
BIEE T MD1 WO BE R REAR, MD1 itk e
F i pH h 8.0, KEFRETHIXT MD1 AL e
ARERW, WS BN, B S
M I 2% i 23 Oy (2 TF AH DG (P<0.05), MR &=
72 h, WHLIE Y R A 28 58 3 B R MH 98.57%+0.20%
(K13D), W& 3E A, 24 NaCl¥ R 0.1%,
MD1 X IHEIE ) R R A e R 97.40%+0.16% 4
NaCl ¥ JETE 0.1%—0.5%2 18], MD1 X

<l actamicro@im.ac.cn, 010-64807516

fif 2 WA NaCl ¥ B 3 i &2 F F(P<0.05).

FRF LI ZE L L], MD1 R AL E 1Y
AL 30°C, pH 8.0, BiFEmta] 72 h L %
NaCl ¥ 0.1%. FEMAMET, B MD1 i
2% (RT3 550 1 42 ol ik 1 o i B ) o Wk 2
1400 mg/L B TCHLER AR EE 738, nikiE iy
WA 8GR 5] 98.44%+0.27%, 5 AR IEAT &1L
EAHEL, BRI T 4.63%,
2.4 MD1 [EHRIEUERY X5 =40

MD1 R fif it B (0 A8 38 7= 9 SO 3% 1 L
K4, Bk LE 5. Al fE 23.562 min A0 R
LW, AT mvz Ry 123.0, T AT &
JR B — A I AR R . RIRIR A2 (1)
Mz 139.0, {#EEFE 19.157 min, 54F=



R A | A AR, 2023, 63(11) 4337

>

23.562

pA

I - //‘ b ~

o=ivkbhhouxnoo=inwhrhaano

2348 23.52 23.56 23.60 23.64 23.68 23.72 2376 23.80 23.84 2388 2392 2396 24.00
#/min

B 130f

1.20 ¢
110 ¢ 19.157
1.00 ¢ ;
0.90 f
0.80 f
< 070}
0.60 [
0.50
040 f
030}
020 f
0.10
0.00 =

1910 1920 1930 19.40 19.50 19.60 19.70 19.80 19.90 20.00 21.10 2120 2130 21.40

C » h’min
1.30 1
1.20 F
110 F
1.00 f
0.90 f 11.151
0.80

<070
0.60 f
0.50
0.40
030
0.20 | TN

~ R

e
o
S o

T

11.06 11.10 11.14 11.18 11.22 11.26 11.30 11.34 11.38 11.42 1146 11.50 11.54 11.58 11.62
- t/min

22.634

~

22.85 22.90 22.95 23.00 23.05 23.15 23.20 23.2
#/min

5 23.30 23.35 23.40

22.50 22.55 22.60 22.65 22.70 22.75 22.80

PA
DSOS O = IS LIS s
(=1 F N el S N N ot (6 N o No L] WS N SN ool O N

http://journals.im.ac.cn/actamicrocn



4338

NIU Hongyu et al. | Acta Microbiologica Snica, 2023, 63(11)

E 107
()5 L
90+
85+
ol
7ok 17.030
6.5
sof A

S50 &

45t [
40} ; \
35t [
3.0 e
25t [
20t | \
:3 r J/ \
05 y A
0.0k e

M
9o
[5S B S e

20f
18 14934
16 ¢ fl"\
i /'
1.2 r | |
1.0 ¢ [
08¢ [
0.6 | I \‘
04f

0.2 | \

0.0

pA

16.70 16.80 16.90 17.00 17.10

17.20 17.30 17.40 17.50 17.60 17.70

t/min

4 MDI1 [EEMIER SR SHE B K E

1490 15.00 15.10 1520 1530 1540 1550 1560 1570 1580 1590 16.00 16.1516.30
#/min

Figure 4 Gas chromatography of pyridine degradation intermediate by MDI1. A: Nicotinic acid. B:
Hydroxynicotinic acid. C: 2,5-pyridinediol. D: N-formylmaleamic acid. E: Maleamate. F: Maleate.
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