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Breeding of the High Phenol-degraded Bacterium JYO01
and Study on Phenolic Biodegradation
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(1. College of Life Science, China West Normal University, Nanchong, Sichuan 637100, China)
(2. Key Laboratories for Molecular Biology and Biopharmaceuticals,
Mianyang Normal College, Mianyang, Sichuan 621000, China)

Abstract: A strain JYO01 (Bacillus sp. JYO01) isolated from wastewater of insulating materials plant had
strong ability of phenol degradation. The morphological and physiological characteristics of JY01 were al-
most the same as Bacillus. The sequence alignment algorithm of the 16S rDNA gene of JYO01 shared 99.01%
similarity with the typical strain Bacillus simplex (AM921637). Under the conditions of incubation amount
of 2%, it could preserve high degradation activities of phenol in the range of the pH 6.0~9.0 and the tem-
perature 18°C~36°C. With the phenol concentration of 1100 mg/L and 1300 mg/L, the degradation rates
were 99.16% and 74.76%, respectively. The experiment offered a comparatively reliable parameter for the
phenolic wastewater treatment.
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(Geobacillus thermoglucosidasius)!'”
(Bacillus)™" (Klebsiella
oxytoca)!'> (Rhodococcus)!'*!  Ralstonia

metallidurans '

(Bacillus sp.), JYor JYO01

1 MBEE

1.1 ik
111 BEK#m:
) 29°C,
112 FEHH:
, AR

1.1.3 EFRE: 3g,

10 g, NaCl 5 g, 20 g, ( ),

1L 3¢
10 g, NaCl5 g, 1L;
K,HPO, 0.5 g, KH,PO, 0.5 g, NaCl 0.2 g,

NH4NO; 1.0 g, MgSO, 0.2 g, CaCl, 0.2 g,
FeSO,7H,0 0.01 g, MnSO4-H,0, (
), 1L

1.2 DBk

121 #If&: 107" 107

10° 10 107 10° ,

200 mg/L

20 h

1.2.2 Yk % ik

200 mg/L ,30°C 20 h,

1200 mg/L

1.3 HEHEE

131 KEESRIBUEE:

[15]

132 HFEE: DNA [16],
PCR DNA 16S rDNA
PCR (50 pL)

32.25 pL, 10><Buffer 5.0 uL, MgCl, (2.0 mmol/L)

4.0 pL, dNTPs (2.5 mmol/L) 4.0 pL, 1(p27f

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

5'-AGAGTTTGATCMTGGCTCAG-3', 20 pmol/L)
1.75 uL, 2(pl429r 5'-GGCTACCTTGTT

ACGACTT-3', 20 pmol/L) 1.75 uL, Taq plus
(5 U/uL) 0.25 L, DNA 1.0 uL
94°C 5 min; 94°C 30 s, 55°C 50 s, 72°C 80 s, 35

; 72°C 10 min - PCR 0.8%
EB ,
PCR , 30 pL
6.0 uL, 10><Buffer 3.0 pL, pMD-18T 1.0 puL, T4, DNA
Ligase 2.0 pL, ddH,O 18 pL E. coli
DH5a 5
Amp/IPTG/Xgal ,
T )
Clustal X s 16S rDNA
GenBank
Phylip 3.67

1.4 EHRERKEMERBEIMFFEAR
JYO1 6 h
(30°C 180 t/min),  ODg=0.8 |, ,
2, 10 mL 2%

E

pH > 4-
[17]

2 HRE50M

2.1 TEAEMRRIIFIES£E
: 4
: JYOl JY02 JY03 JYO04
JYOL JY02 JYO03 JY04
JYO1

1.0 mm~3.0 mm, s

,TYO01

JYO!1 16StDNA (1520 bp)
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CTAGATTGGCTACCTTGTTACGACTTCACCCCAATCATCTGTCCCACCTTAGGCGGCTGGCTCCATGAAGGTTACCTCACCGACTT
CGGGTGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTAC
TAGCGATTCCGGCTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGCTTTATGGGATTCGCTTACCTTCGCAGGTT
TGCAGCCCTTTGTACCATCCATTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCAGCTTCCTC
CGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACC
CAACATCTGCAGGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGTCCCCCGAAGGGGAAAGCCCTATCTCTAGGGTTGT
CAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATT
CCTTTGAGTTTCAGCCTTGCGGCCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAAGGGCGGAAACCCTCTAA
CACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGTTA
CAGACCAGAAAGTCGCCTTCGCCACTGGTGTTCCTCCAAATCTCTACGCATTTCACCGCTACACTTGGAATTCCACTTTCCTCTTC
TGCACTCAAGTTCCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACATCAGACTTAAGGAACCACCTGCGCGCGC
TTTACGCGCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAG
GTACCGTCAAGGTACCAGCAGTTAGTCTGGTACTTGTTCTTCCCTAACAACAGAACTTTACGACCCGAAGGCCTTCTTCGTTCACGG
CGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCA
GTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTGAGCCATTACCTCACCAACTAGCTAATGCGCCGCGGGCE
CATCTATAAGTGACAGCGTAAACCGTCTTTCCATCTTCTCTCATGCGAGAAAAGAACGTATCCGGTATTAGCTCCGGTTTCCCGAA
GTTATCCCAGTCTTATAGGCAGGTTGCCCACGTGTTACTCACCCGTCCGCCGCTAATCTCAGGGAGCAAGCTCCCGTCGATTCGCT
CGACTTGCATGTATTAGGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTA

NCBI Blast R 1 .
GenBank 95% 11 , IY01  AM921637
Bacillus sp. Clustal X 99.01%, , JYO01 Bacillus sp. ,
Phylip 3.67 16S rDNA Bacillus sp. JYO01, EU798946

Bacillus sp. JY01 (EU798946)

720
Bacillus simplex (AM921637)

496

Bacillus sp. R21S (AY572480)

493

Bacillus sp. BWDY-13 (DQ200855)

_: Bacillus sp. JAM-FM2801 (AB362293)
1000
Bacillus sp. CFM14 (EU417663)

540 984

475

Pseudomonas sp. CL3.5 (FM173667)

Bacillus sp. BAM161 (AB330404)
Bacillus simplex M 14 (EF443164)

Bacillus sp. R255 (AY3572474)

1 HRAZEEH
Fig. 1 The construction of the phylogenic tree by 16S rDNA of JY01
Note: Numerals on branches are the supporting percentage by 1000 replicates.

2.2 JYOl EBFERES 222 &RE:  IY0l 2% 50 mL
221 EfE:  JY0l 2% 50 mL ( 500 mg/L, pH 7.0),
( 500 mg/L, pH 7.0), 180 r/min 180 r/min 30 h,
30°C , 6 h 23°C~36°C ,
, 30h 56.86 mg/L, 88.27%
, 12.70 mg/L, ; 32°C . 99.42%,
97.42%, 2 32°C,
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Temperature (°C) Fig. 5 Phenol degradation ability of JY01
3 JYOL B R AR IR B L il ) 5% 3
Fig. 3 The relation of phenol concentration with tempera- 50 mL , pH 7.5
ture in the medium 180 1/min 3200 30 h,
(8] 3 =1100 mg/L
2.2.3 pH: JYO1 pH 50 mL , :
180 r/min 32°C 30 h, 5
H 6.0~9.0 , Sz e
P 225 HEME: JYol 50 mL
, pH75 3.5 mg/L, 1100 L oH 7.5
mg/L, .5),
99.38% , ( gL pH 7.3)
180 r/min 32°C 30 h,
, pH ;
1% >
4 2%~8% ,JYO01
2.2.4 JYO0L MABRBEMRES:  JYOL 2% 9% 1

T 1 FEFEX IY0L FEAEEERRE N B IE

Table 1 Effect of inoculation amount on phenol-degrading activity of JY01

(%, )
Inoculation amount (%, V/V)
(%)
Degradation rate (%)

1.0 2.0 5.0 8.0

81.23 99.22 99.31 99.40
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226 JY01l EKEFXRmMMEMZEIRXER: JYO0!

1100 mg/L. pH 7.5 s
2%,  32°C 180 r/min , 6 h
(A=600 nm, ,
) Y01 ,
, , 2]
; 5 Bacillus sp. JYOI
; > Bacillus sp. JY01
6 b
.g} 1200 T 1.6
£ 1000 } 1.4
= 1.2
£ 800 I ,
2 600 108 o
g 400 + 106 © ’ ’
8 , 104 ,
= 200t J
£ 0.2 2,3- 1,2- ,
£ 0 ' .
0 6 12 18 24 30 36 42 [20]

1 (h)

6 JYOl RUAECHIZLFNEEAPEREMMZ IR R

Fig. 6 The relations of growth curve and phenol-degra-

tadion curve ,’5 % I [E
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