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Isolation of Two Endophytic Phenanthrene-Degrading Strains and Their

Degradation Capacity
NI Xue, LIU Juan, GAO Yan-zheng, ZHU Xue-zhu, SUN Kai

(College of Resource and Environmental Science, Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: Two endophytic bacterial strains, which could degrade high concentration (up to 200 mg-L™") of phenanthrene in liquid,
were isolated from plants grown in PAHs-contaminated soils by the selective enrichment culture. According to the results of
morphology, physiology and the phylogenetic analyses of 16S rDNA sequence, stain P, was identified as Stenotrophomonas sp. , and
strain P, was identified as Pseudomonas sp.. Two strains were aerobic bacteria, the degradation rates of phenanthrene (100 mg-L™")
by strain P, and strain P, were all greater than 90% at 28°C on the rotation shaker at 150 r+min "' for 7 days. The degradation rates of
phenanthrene by two strains were greater than 70% when cultivated under the conditions as: 20-30°C , pH 6-8, 0% -4% NaCl, 10-30
ml/100 mL inventory. It suggested that the optimum culture condition was; 30°C, pH 7.0, NaCl<4% , inventory <30 mL/100 mL
flask. Through comprehensive comparison analyses on the degradation capacity of two strains, it showed that the tolerance of strain P,
to high temperature was higher than that of strain P, , while the tolerance of strain P, to pH change and anoxic condition was higher than
that of strain P,.

Key words : endophytic bacterium; phenanthrene; 16S rDNA sequence; isolation; identification; biodegradation
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Table 1 ~ Physiological and biochemical characters of strain P, and P
5 3 Ll o
Py Al an
THEWE R I - -
LK - -
Hh A A - -
i A R + +
TER K it - -
g i + +
M. R 56 - -
V. P ik
£ + +
W JE K A - -
R ; -
FrigAR AL ; :
77 H,S liu/\ + +
1) +: FOREBREI AT RA T e b 2 B RO, -
B S

ZEAWIRE P, Py WA B AE AR AR R 16S rDNA
Fe 8 LU o3 BT 4t 28, AT bR Py SR SR B T
( Stenotrophomonas sp. ), B ¥ P, N R M 5 &
( Pseudomonas sp. ). WK P, . P, REA T W55 W
K1, 2.

Xanthomonas populi. X95922
Xanthomonas campestris. AE008922
65| Xanthomonas campestris. AE008922
Xanthomonas campestris. AE008922
45 Xanthomonas cynarae. AF208315
Xanthomonas campestris. AE008922

Xanthomonas cassavae. Y 10762

9 Xanthomonas pisi. Y10758
t Xanthomonas oryzae. X95921

Xanthomonas vasicola. Y10755

Stenotrophomonas acidaminiphila. AF273080

Stenotrophomonas daejeonensis. GQ241320

Stenotrophomonas humi. AM403587

Stenotrophomonas chelatiphaga. EU573216

Stenotrophomonas pavanii. F1748683
Pseudomonas geniculata. AB021404
Pseudomonas hibiscicola. AB021405

100
49
Stenotrophomonas rhizophila. AJ293463
80
86
99
45
100
0.002

50

Stenotrophomonas maltophilia. AB294553
Pseudomonas beteli. AB021406

Py

E1 ET16S rDNA EFEFFIEREYEN P, REXZ TR

Fig. 1
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Phylogenetic tree of P, strain based on the 16S rDNA gene homology
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100 | Pseudomonas parafiulva. AB046999

68

55

100 ——

63

| Pseudomonas cremoricolorata. AB060137
Pseudomonas oryzihabitans. D84004

Pseudomonas japonica. AB126621
Pseudomonas putida. D84020

| Pseudomonas asplenii. AB021397

Pseudomonas fuscovaginae. FJ483519
Pseudomonas rhizosphaerae. AY 152673

94

96

Pseudomonas fulva. AB046996
P3
Pseudomonas monteilii. AF064458

Pseudomonas mosselii.
74! Pseudomonas taiwanensis. EU103629

Pseudomonas plecoglossicida. AB009457
. AF072688

86 Pseudomonas vancouverensis. AJ011507
— 1 Pseudomonas umsongensis. AF468450
Pseudomonas jessenii. AF068259
_|6 E Pseudomonas koreensis. AF468452
75 Pseudomonas moraviensis. AY970952

100 ———————— Pseudomonas flavescens. U01916
L Pseudomonas argentinensis. AY691188

0.002

B2 ETF16S rDNA EEFFIERMEMN P, REXER
Fig. 2 Phylogenetic tree of P; strain based on the 16S rDNA gene homology
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P 00 UM DG A DG R ENAE 0. 985 ~0. 973.

0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
t/h

B3 B P, 1P, MAKMLE

Fig. 3 Growth curves of strain P, and P,
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Fig. 4 Residue of PHE in media at different time
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