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Isolation Identification of Methyl Tert-Butyl Ether Degradation Strain and Its

Degradation Kinetics
7ZHANG Xing-qing ZHU Miao-jun HU Qin-hai WANG Dan WU Li-li
Department of Environmental Engineering Zhejiang University Hangzhou 310029  China

Abstract A methyl tert-butyl ether degradation strain A, was isolated from the soil under an old Gingko tree. It was identified preliminarily as
Comamonas testosterone by 16S rDNA sequence analysis. The main factors including inoculation amount of microbes pH temperature and
MTBE concentration that may affect the degradation efficiency of MTBE were further studied. The results indicated that the optimum conditions
were as following pH 7.0 temperature 25°C  inoculation amount of microbes was 2 ml. Dgy =2.523 A initial MTBE concentration 50
mg/L. Under that condition MTBE can be reduced by 98.89% with seven days compared with the blank the volatilization of MTBE was
46.55% . In addition the biodegradation process of MTBE can be well described by enzymatic reaction of high concentration inhibition with
the maximum substrate utilization rate 0.872d-1 Michaelis-Menten constant 7.832 mg L™' inhibitory constant 130.75 mg L™ respectively.
Key words MTBE biodegradation Comamonas testosterone ~ degradation kinetics
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70°C N, 43 .5 mL/min 2 mL/min H, +1 °C 150 r/min 7d

40 ml/min Air 340 mL/min .

10 1. 3 pH pH 3.0 5.0
7.0 8.0 9.0 MTBE 50 mg/L
1.3 BSM 2 mL A, 25«1 C
2 cm 150 r/min 7d .
2~10 cm 4 50 mg/L. MTBE pH 7.0
1.4 100 mL. BSM 2 mL A,

BSM * o/l Na,HPO, 5.57 KH,PO, 150 r/min 7d )
2.44 NH,Cl 2.0 MgClL- 6H,0 0.2 MnCl,- 4H,0 5 50 mg/L MTBE pH
0.0004 FeCl; 6H,0 0.001 CaCl, 0.001. 7.0 BSM 2 ml A,

BSM +50 mg/L MTBE. 2g 2g
5 g 10 g NaCl 5 g 25 + 1 OC 150 r/min
1000 mL pH7.2~7.4. 7d
1.5 D
2¢g 100 mL 2
MTBE .
MTBE 20 mg/L. 50 me/L. 2.1 MTBE
25°C 150 t/min 7 d. ! S0 mg/L
4500 t/min 10 MTBE AvA
min 100 mL 2~3 mm
6 MTBE
4°C 16S rDNA
1.6 165 tDNA A Comamonas
16S rDNA PCR testosterone 1
5-AGAGTT Hydrogenophaga sp. 27 1115 N
TGATCCTGGCTCAG-3’ 5'- | FHydrogenophaga sp. STIS N
AAGGAGGTGATCCAGCCGCA-3". PCR Comamonas sp. 3T SN
50pL 5 pL. dNTP mix 4 pL. 2 100 - TP
88
HL Taq 0.25 HL DNA 1 HL 37.5 HL' - 92 Comamanays lestosteroni 211
94C 4 min 94°C 30s 57C 100 ; estosteront C B
50s 72°C 60 s 29 72 10 min. B
Comamonas kerstersii C TP 107687
10 Comamonas terrigena TMG 5520
' 2 G quaiica CIP
1.7 MTBE 97
C guatica 634
1 MTBE MTBE 74
70 Comamonas aqualticg 532
BSM pH 7.0 2 mL A, - .
= Comamoenas aguatica 617
25+1 °C 150 r/min 1
d 7d 1 Comamonas testosterone
2 MTBE 50 mg /1, Fig.1 Phylogenetic tree of Comamonas testosterone
pH 7.0 100 mL. BSM 2.2 MTBE
0.5 2 4 6mL A Dey =2.523 A 25 2 MTBE
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1 A MTBE 26
Table 1  Analytical result of degradation of MTBE under different initial
.oncentrations 24
concentrations by culture A; y=1.146 7+ 6.83x
R2=0.9973
MTBE hod-l 22
/mg L1 kld! R?
5.04 0.3987 0.9896 1.613 20
13.12 0.600 94 0.9847 1.202 3
17.77 0.668 36 0.9547 1.103 18 -
23.38 0.695 33 0.986 5 1.057 L6
32.81 0.720 92 0.9926 1.02 -
45.32 0.6917 0.9884 1.062 4l .
52.59 0.608 4 0.9993 1.19
1.2 | | | | | | | | | |
0.02 0.04 0.06 0.08 0.100.12 0.14 0.16 0.18 0.20 0.22
1 A, /e
MTBE MTBE
8 A MTBE /e 1r;
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Fig.8 Relationship between 1/ MTBE vs. 1/r; during low
A initial concentrations by culture A,
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3
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4 A MTBE
¢  MTBE mg/LL 1,
d - rmax
-1
d K, 1 .MTBE J. 1997
K, 10 2 18-19.
2
Ur, /e 8. !
2004 24 3 48-52.
Piax = 3 Biggerstaff J P Puil M . Weidow B L et al. A novel and in situ
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9 -1 Microbiological Methods 2007 68 437-441.
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