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Aerobic biodegradation of 2-picolinic acid by a Chryseobacterium sp.
WANG Qiao-Rui  FAN Yu-Rui ZHENG Chun-Li~ SHEN Zhen-Xing DU Miao-Miao

(Department of Environmental Science and Engineering, School of Energy and Power Engineering, Xi’an Jiaotong University,
Xi’an, Shaanxi 710049, China)

Abstract: [Background] 2-Picolinic acid is highly toxic, carcinogenic, and long-term persisted in
water bodies, thereby further endangers the environment. [Objective] To develop a technique that can
efficiently and economically treat 2-picolinic acid-loaded wastewater. [Methods] We isolated a strain
that could use 2-picolinic acid as the sole source of carbon, nitrogen and energy under aerobic
conditions, and characterized its degradation. [Results] Based on the 16S rRNA gene sequence
analysis, this strain was identified as a Chryseobacterium sp. and named as ZD2. When the initial
concentration of 2-picolinic acid was 100, 200, 400, 600 and 800 mg/L, ZD2 completely degraded
2-picolinic acid within 10, 18, 22, 78 and 114 h, respectively. Zero-order kinetic model expressed the
degradation behavior of 2-picolinic acid by ZD2 well. Between the concentration of 100 and 400 mg/L,
the degradation rate constant increased with the increase in concentration and reached the maximum at
400 mg/L. Between the concentration of 600 and 800 mg/L, the degradation rate constant began to
decrease, indicating an inhibitory effect. [Conclusion] The degradation efficiency of 2-picolinic acid
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by ZD2 demonstrates its potential in decontaminating wastewater containing 2-picolinic acid.

Keywords: Chryseobacterium sp., 2-Picolinic acid, Aerobic, Biodegradation kinetics
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B 1 ZD2 BEERSHFIE
Figure 1 The colony morphological characteristics of ZD2
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2 ZD2 AHHEERRA
Figure 2 Scanning electron micrograph (SEM) for ZD2

E 3 zD2 WiESTRERK

Figure 3 Transmission electron microscope (TEM) for ZD2
TE: A: 20 000xFRfFIAIEIEZS; B: 50 000xEK1FHAEIEA.

Note: A: The abtained cell morphology at 20 000%; B: The abtained cell morphology at 50 000x.
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& Chrseobacterium sp. ZD2 (KP900020)
Chryseobacterium sp. 1IL-28 (KCY79153)
Chryseobacterium sp. 11IB B 17019 {(KP208630)
Chryseobacterium sp. CHO1 (KX371567)
Chrvseobacterium sp. HNR12 (CU373367)
Chrvseobacterivm sp. TDMA-1 (AB264124)
Chryseabacteriunm sp. BAB-5798 (KX350188)
Chryseobacterium sp. SAUBS3-1 (KC243283)

r Chryseobacterium sp, IMER-A2-10 (TF]436422)

99 | Chryseobacterium sp. DK 10 (KF591405)
Chrvseobacterium sp. BBCT14 (DQ337556)
Chrvseobacterium sp. MH48 (EU182876)

74 r Chryseobacterivm sp. KJ9C8 (AYS514022)

99 L Chivseobacterium sp. MOSW 1-39A1 (KP407882)
Chryseobacterium sp. P9 (1Q928364)
Chryseobacterivm sp. JIP 13/00 (2) (AY468474)

14 Chryseohacterium sp. A1l-24 (EF028127)

0.5

4 ZD2 WMBRZE BN
Figure 4 Phylogenetic tree of ZD2

T FHESFORIFINS; B4 iR EFAHIT; SR FRIRNIZS SO R P AR s BRESHRRIR P9 Z IR 22 53 7
Note: GenBank accession numbers were given in parentheses; Each node represents the taxonomic unit; The branch length shows the extent
of variation in the branch evolution; Distance figures indicate the difference between sequences.
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Figure 5 The growth curve of the strain and degradation Figure 6 The degradation of ZD2 for different concentrations
for 2-picolinic acid of 2-picolinic acid
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Figure 7 Degradation dynamics models of 2-picolinic acid
e A BRI B — 8 )AL,

Note: A: Zero-order kinetic model; B: First-order kinetic model.

F1 FREBNNFEESH x2 —RREBIHNFERSE

Table 1 Parameters of zero-grade degradation kinetic Table 2 Parameters of first-grade degradation kinetic

model model
)3 RSV WEE e CIVIEi i

Concentration  The zero-order kinetic ko (h™) R? Concentration  The first-order kinetic ki (™) R?
(mg/L) equation (mg/L) equation

100 c=—17.17t+181.73 17.17 09641 100 ¢=-0.339t+6.379 0.339 0.8252
200 c=—35.12t+549.01 35.12 0.800 7 200 ¢=—0.857t+14.865 0.857 0.976 2
400 ¢=-55.63t+1 195.38 55.63 0.9277 400 ¢=-0.353t+11.286 0.353 0.982 3
600 c=—20.28t+816.80 20.28 0.958 7 600 ¢=-0.158t+9.328 0.158 0.769 0
800 ¢=—39.09t+2 703.30 39.09 0.958 7 800 ¢=-0.143t+13.995 0.143 0.854 0
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2 2-MLnE PR W) vk B2 FE D 100-400 mg/L
BF, A 30 1 BB A ) G IR R ) T s i 3 R
A3 TR R R RE IR R BTG R Y 2-niknE H R AN
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A5G BE > 400 mg/L B iikiE g fH H, JLRE
AR BT M, Mo

3 4t

(1) SrEE0msE T —MRIFE ST LA 2-nikiE FH R
MME—fk . A BEIRIYEERR, 16S rRNA T4
53 BT % 5 1% T KR O 4 ¥ FTF T (Chryseobacterium
sp.), 44 ZD2,

(2) H&E T AFWILRWRE T E AT 2-nk e
PRIREfRYERE, SCORah IR BEE 2-MLhE T RY)
LR VAR PRI E IR AR S0 A R AR ) s Tt P 2 S

(3) HL T 2-MiREH ERAKR AR o) 12y, 55—
RN 12AETIAA L, TR T F BRI HAE T4

AV SRy 100-800 mg/L 14 2-RHME FHRRFAAR HIZE o
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