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344000
PS1
16S rRNA PS1 Raouliella Raoultella sp.
strain PS1 3500mg/L 500mg/L. 1000mg/L.  22h  32h
1500mg/L ~ 3000mg/L. ~ 32h ~ 50h 2500mg/L 78.1mg/h
25°C pH6.5 500mg/L. 20°C pH7.0 500mg/L.
16S rRNA Raouliella sp.
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Isolation and Degrading Characteristics of a Phenol-degrading
Bacterial Strain with High Efficiency
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Abstract A high efficiency phenol-degrading bacterial strain PSI was isolated from the drainage ditch of chemical laboratory of East China Institute of
Technology . PS1 is a coccus Gram negative and can live on phenol as its sole carbon and energy source. PSI to identified as a strain of Raoultella sp.
by 16S rRNA gene sequence analysis which can degrade and tolerate more than 3500mg/L phenol. When phenol concentration is 500mg/L and
1000mg/L. PS1 can completely degrade it in 22 h and 32h respectively. And while it is between 1500mg/L ~ 3000mg/L all phenol can be degraded
by PS1 in 32h ~ 50h. When phenol concentration is 2500mg/L the phenol-degrading rate is the biggest and can reach to 78.1mg/h. The optimum
growth and phenol-degrading conditions were obtained by orthogonal experiment which are 25°C pH6.5 glucose concentration 500mg/L, and 20°C
pH7.0 glucose concentration 500mg/L. respectively.
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DNA
5S¢ 10g NaCl 5¢
0.5¢g 1L pH
NH, ,S0,2¢g MgSO,; 7H,0 0.35¢g
CaCl, 0.1g K,HPO, 0.5¢ NaH,PO, 0.5¢ 1L
pH
2%
1.2
1.2.1 4
B 2
1.2.2 600nm oD
1.2.3 10g
100mL
ImL 30°C
150r/min 48h ImL
1077 10°* 1077
0.1mL 500mg/L
30°C 48h
500mg/L. 2000mg/L
10°°
0.1mL 30°C 48h
1.2.4 5 6
1.2.5 pH
5 4
1 L 4
1
C ofl mg/L mL %
1 20 6.5 0 30 0.5
2 25 7.0 500 40 1.0
3 30 7.5 1000 50 1.5
4 35 8.0 1500 60 2.0
1000mg/L 14h ODgy,
1.2.6

500mg/L 1000mg/L 1500mg/L. 2000mg/L  2500mg/L

493 -
3000mg/L. 3500mg/I.  4000mg/L
12h
NH, ,S0, 2¢° 2
2
2.1
3
1
PS1
0000mg/LED I
1 48h
2.2 PS1
PS1
PCR 16S rRNA
16S rRNA
2 BLAST Raoultella
rnithinolytica 99 % PS1
Raoultella Raoultella sp. strain PS1
2.3 PS1
3 4 PS1
pH PS1
pH
25°C pH6.5
500mg/L 30mL 0.5%
20°C pH7.0 500mg/L 40mL
1.0%
2.4 PS1
2 2500mg/L
78 . 1mg/h
3000mg/L. 60mg/h
500mg/L
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2 PS1 16S rRNA
GCTGGCTCGGCCTACCATGCAGTCGAGCGGTAGCACAGAGAGCTTGCTCTCGGGTGACGAGCGGCGGACG
GGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAA
CGTCGCAAGACCAAAGTGGGGGACCTTCGGGCCTCATGCCATCAGATGTGCCCAGATGGGATTAGCTAGTA
GGTGGGGTAATGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTG
AGACACGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGC
CATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGAGGAGGAAGGCGTTAAGGTTAA
TAACCTTAGCGATTGACGTTACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACG
GAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTTAAGTCAGATGTGAA
ATCCCCGGGCTCAACCTGGGAACTGCATTTGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTC
CAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGA
CTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGAT
GTCGACTTGGAGGTTGTTCCCTTGAGGAGTGGCTTCCGGAGCTAACGCGTTAAGTCG
3
C pH mg/L mL % 0D %
1 20 6.5 0 30 0.5 0.018 0.1
2 20 7.0 500 40 1.0 0.105 61.7
3 20 7.5 1000 50 1.5 0.104 30.3
4 20 8.0 1500 60 2.0 0.113 33.7
5 25 6.5 500 50 2.0 0.285 34.5
6 25 7.0 0 60 1.5 0.009 30.3
7 25 7.5 1500 30 1.0 0.263 27.7
8 25 8.0 1000 40 0.5 0.310 32.1
9 30 6.5 1000 60 1.0 0.236 20.6
10 30 7.0 1500 50 0.5 0.226 17.9
11 30 7.5 0 40 2.0 0.050 24.9
12 30 8.0 500 30 1.5 0.269 19.1
13 35 6.5 1500 40 1.5 0.276 28.3
14 35 7.0 1000 30 2.0 0.216 24.6
15 35 7.5 500 60 0.5 0.319 33.4
16 35 8.0 0 50 1.0 0.006 15.7
K10D 0.0850 0.2038 0.0208 0.1915 0.2183
K20D 0.2168 0.1390 0.2445 0.1853 0.1525
K30D 0.1953 0.1840 0.2165 0.1553 0.1645
K40D 0.2043 0.1745 0.2195 0.1693 0.1660
ROD 0.1318 0.0648 0.2238 0.0363 0.0658
K1]JJ 31.4500 20.8800 17.7500 17.88 20.8800
K2JJ 31.1500 33.6300 37.1800 36.75 31.4300
K3JJ 20.6300 29.0800 26.9000 24.6 27.0000
K4J) 25.5000 25.1500 26.9000 29.5 29.4300
RJJ 10.8300 12.7500 19.4300 18.88 10.5500
KOD KJJ 0D ROD RJJ 0D
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P fR R /%

2 PS1
-@-500mg/L. —4A—1000mg/L. —+1500mg/L. -=-2000mg/L. —W-2500mg/L.  —f-3000mg/L. —2-3500mg/L. —<—4000mg/L

22.7mg/h 1000mg/L 1500mg/L 2500mg/L 78.1mg/h
2000mg/L 31.3mg/h 30mg/h 3500mg/L
32mg/h 3500mg/L
50h 40% 28mg/h Raoultella sp. strain PSI1

500mg/L 1000mg/L 22h  32h
1500mg/L. ~ 3000mg/L 32h ~ 50h
2500mg/L ~ 3000mg/L

4000mg/L
PS1 1
4 2
F P 3
0.0444 3 0.0148 ~ 13.8846  0.0290
pH 0.0088 3 0.0029  2.7541 0.2137
0.1293 3 0.0431  40.4044 0.0063
1 . 1 252 ~7.
" 0.0032 3 0.0011 9% 6
2
0.0103 3 0.0034 3.2094 0.1819
2002 pp.294 ~295.
0.0032 3 0.0011
3 . 2003 30 5 78 ~
0.1960
81.
* 4 Harold Wright James A Nicell. Bioresource Technology 1999 70 69 ~
79.
3 5
1999. pp.26 ~ 49.
PS1 Raoultella 6 F. )
2001.pp.29 ~71.
25°C pH6.5 500mg/1. 7 . 2005 153 62~ 64.
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