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In this study, we have examined potential degradation of MTBE (methyl tert-butyl
ether) by pure culture ENV425 and mixed culture isolated from gasoline contaminated
soil using n-butane as the sources of carbon and energy. The results described in this
study suggest that MTBE is degraded cometabolically by ENV425 and mixed culture
grown n-butane, and the disappearance of TBA after complete degradation of MTBE
suggest the further degradation of TBA. Butane and MTBE degradation was completely
inhibited by acetylene. which indicated that both substrates were degraded by
butane-utilizing bacteria. MTBE was degraded by ENV425 and mixed culture grown
n-butane, and TBA (rert-butyl alcohol) was produced as product of MTBE oxidation.

TBA production was accounted 54.7% and 58.6% for MTBE oxidation by ENV425 and

mixed culture, respectively. The observed maximal transformation vyield (T.) were 44.7

and 34.0 (nmol MTBE degraded/ ¢ mol n-butane utilized) by ENV425 and mixed culture,

respectively.
key word : MTBE, TBA, TBF, Butane, Cometabolism
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FF2 ENV4ASSH 2l §F 29 EelM £
29

2.4
21 vAEY £

FHFE 2498 AYdM EAXS AF3lA n-butaneS €49 JUxYgeg o] &=
EETF (mixed culture)® Rz, & TFY ENV4LS (ATCC 55798)F Environ,
Inc(US.A)E FH 715 o} £ Ao o] &3t ENV4A2SE propanes ©429 2 oy
APdog ojfsle] HaERon 2R coloniesZ W3 Fele]l gram-variable, acid-fast,
filamentous, rod-shapedg B o1, fatty acid #4822 Nocardiatel 3 ZHZ g
Aok,

2.2 MTBE &3 4%

Aol AHgE 2E 247 % 77ie 7t AYS7] EO7IE ol &3to] 121T, 15%
7 Bisto Abg£sleith. 1.2 L amber serum bottleo Al ¢F 7~109 E<F 25T, 150 rpme]
ZHNA AFE A EL ODwE B2E33tt. MTBE #8432 120 mL serun bottleol
50 mL BSM media®} MTBEE F<d3 F, teflon-silicon septa®} aluminum crimp capl 2
ghorch 28l O. 10 mLe Z 2899 n-Butaned ¥ 4wz RES F7IZ2 AL F, F
FROZ TFE HEG Fo Aol AFEAY. 2, vw Aoz 9o T =4

o acetylene (1.0 % (vol/vol); gas phase)% H7tsld A¥& 2P

e

2.3 By
MTBE (Methyl tert-Butyl ether, C;Hi20), TBF (tert-Butyl formate, CsHiO2),
n-butane (CsHij0)®l &AL microsyringeE ©}-834 bottled) headspacel Al 100 w& 23
sle] GCo) AH FYst olFo] Hch GCE HP-5 Z¥ 3 FID, 28 X integrator’} &
ZE HP 5890 series & A&ttt GCo €4 212 FYF , d&F9 &=/ 44 20
0T, 200C°ls, 22 40ToM Loz $A3Y 1L, camrier gasts FA7I2F AEd
42 fulZo) o8] %P2 GCo xHe

%t TBA (tert-Butyl alcohol, CsHi00)2] &%
2 EA5Uh

342% % 1@

31 &5 TF ENV425e}t Eg#F9 4% v
E AygelrEsE $MHoZ propaneds BAYLZ o]&3ld EIE TFaEFd

ENV425% n-butanes ©AYo o] &3l IFUl FHRIAFESINAM 2P EZEF7

n-butaned ©Aigo 2 ol u ZZe] FF HIAEEL ¥}y H HYE Ao
BSM media 50 mL7F ¥ 120 mL bottled] n-butane 60 xmol<

RS

T ot
ENV425¢9 E 755 24779 bottled] SEsHA 1.77 mg (AF71&)& HITAA 2dld
n-butane¥} ©lAE Aol A, 1z ¥HE AT W& Polde n-butaned TE3IATEH

ENV4259} &3 9] growth vielde ©¥Y #&429232 o] &5+ n-butaned] 4B] 3o,
22t 56.9, 54.1 (g of biomass/mol of n-butane consumed)® YElth Z 2 n-butanes:
#1352 &3 MTBEE @449 9 oyAgoez FF8ARL de ojAE] AFo] B

Al ot MTBE7} @44 9 dvAdez o]&54] ¥58 ¢ 4 Jrh.(Data not shown)
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Fig. 1. Degradation of n-butane by n-butane grown (a) ENV425 (@) and (b) mixed
culture (ID.

Aol dF oA Ajzho £ n-butaned 712 A2E%S BAME A, 0~50 hro
n-butane Z7] A8l&%EE ENV42%e £+ 5 zHzE 014, 0.24 (gmol n-butane/ hr)eli,

30~90 hrol 4vl&Exe 742 096, 1.04 (#mol n-butane/hr) & YEIRIC & A9 2% &
AYshA), WS AIZE 120 hr A3 Fo] bottlee] ®E n-butane (60 umol/hottle) S 28l st A
o2 HaAFAUt(Fig. 1) 212814, acetylene (1.0% [vol/vol]l : gas phase)ol &% ZA o=
n-butane®] ¥l T wAE FFo] J|AFA FUYtt F, Fig. lMe vPE HFe
n-butane °]-§of o3 HAYL Mdys) Fof
3.2 n-Butane 4H]d] W& MTBE &8 54

n-butane3t MTBEE &3slo, ENV4259 &g o 93 MTBES E&EAHS 2A}

Eidva=

Ao A=A 5ol BSM media 50 mL7F s19)2 120 mL bottleo] n-butane 60
gmol® MTBE 2 pgmol& FY33, ENV425} E#FFE 71z} bottleo] SU3HA 94
mg (A7 &8 HZFAIA n-butane ¥ MTBE BEAE #2831, MTBE &3 322
A4 - A E43A

A% ¥ 20 hrol A n-butane®} £3&2 BH ENV4Be AL 558%, £dFF9 A%
8B.I%E YUEI D MTBES] 2382 ENV4DS AL 712%, E3dF A% 808%= &
A A} 40 hr Fol&= ENV4259 3¢ MTBE Eal&o] 90%& JEs, 8739 A
S Ao A3 Eert A=A EE n-butaned] tiE MTBES 233e Yelhys=
Transformation yieldS Hlns} BH ENV4252] 729 20[40) hr & w} 44.7[31.9] (nmol of
MTBE degraded/ ¢ mol of n-butane consumed), 282 EgFF9 2<% 34.0[32.3] (nmol
of MTBE degraded/ # mol of n-butane consumed)® v}l ch(Table 1).

2 Ay Z3 ENV4A2S 2 EFHF#FE MTBEE thS3 22 9oz Fujald ¢
3 Egttn 22X8 ¢ 9. RA, MTBES #3831 n-butaneo] ZAuj7} A ztg oz A
237 delwtdh. &, n-butaneol A7) 2 (growth substrate) o] £5Q0<S w MTBE &
g5 =7t A€t 4, MTBE ®38l+& n-butane?] B31& A5} acetylened] 2]3)
Wl g etk &, o] 3+ n-butane ¥ MTBE 23ji& 2
SolZrm AHE 4= 9ot Al®, MTBE 28l @& 23 A

&2 (Enzyme)d) 9% w9t
< TBA7F #&5don
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Table 1. Comparison of MTBE and n-butane between ENV425 and mixed culture*.

MTBE n-Butane TBA Transformation yield
degradation | degradation | production { (nmol degraded MTBE/

(%) (%) (zmol) | x#mol degraded n-butane)
ENV425 71.2 55.8 1.12 447
Mixed culture 89.8 85.1 1.15 34.0

*Values are determined after 20 hr of incubation.
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