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Tetrachloroethylene(PCE) dechlorination was investigated in an anaerobic enrichment culture from
landfill soil. Anaerobic PCE dechlorinating microorganisms could convert 150mg/L of PCE via
trichloroethylene(TCE) to cis-1,2-dichloroethylene(cDCE) within 2 days at the optimum temperature of
30 to 35°C. The enrichment culture could dechlorinate TCE but did not degrade other chlorinated
aliphatic compounds, such as c¢DCE, trans-1,2-dichloroethylene, 1,1-dichloroethylene, 1,1'-dichloroethane,
1,2-dichloro- ethane, and 1,1,1-trichloroethane during 5 days incubation. Several isolates from the
enrichment culture did not show dechlorinating activity of PCE. Microbial analysis of the
dechlorinating enrichment culture by using Polymerase chain reaction-Denaturing gradient gel
electrophoresis (PCR-DGGE) method showed that at least three microorganisms were related to the
anaerobic PCE dechlorination in the enrichment.
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Abe] widml tjBo] AljiA|e] Aubol] de] o]4% <isjoldal 3§E<el PCE (tetrachloroethylene),
TCE(trichloroethylene) -2 Eof % g} 2999 F23 EA= Aalgelx] gich 20039 37 %0
A AARE ok 4 Asl EA 9 29 A wZw PCES TCE+ WWshAl 7Ed Ao Jehyd
(73 5, 2002).

o 4A =|uFE 3}3}E(Chlorinated aliphatic compound)dl PCEY: 37|14 Z7A38} —‘?—%]]7]— Ao &7}
S Ao odeix ghovt, HAY A sl 22 vAEE 3 #UH E9ad)
o]2o] & 4 9J o] uFsix $frHScholz-Muramatsu et al). A3 AFE52] H19) .—]3}24_ PCEs} &
Azl odal 3ol FrA AFo| FBAss FE2E  Desulfitobacterium sp., Dehalospirillum
multivorans “18) 31 Dehalobacter restrictus S22 s ciMiller, E. ef al, 1997, Neumann, A. et
al, 1994). Young C. Chang et al(2000)°] R g dFoxv &3t wickoo 2 el PCE &3l
Hodsle v|AE-S Helsle] Clostridium bifermentans DPH-1(strain DPH-1)22 F3}9 o, Jan
Gerritse et al.(1999)2] ool &3 wjofdozye] A=A wiokd] &3] Desulfitobacterium
frappieri TCEl12}= PCE & 43tell fofsle vl F& Fjslgdcth ol8dt mIREES 7|4 A&
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eloll A Az} FJA] FAaE o]83te] DAAQ bS] o] A3 AL dodle A

odeiA olch. AR, A3t EPQE«] A" Fagvt FarE Edas) Sxe 71%‘-51'71] 5
o, E2o mAEEL F7 AAE cis-DCE(cis-dichloroethylene) 22 V((vinylchloride or
monochloroethylene)7hx] &9 43} J&Oﬂ sle Zleg Bus 3 givh & Oliver Drzyzga et al.9]
B ol o}&ba desulfitobacterium species(strain TCE1)x= HH°‘=QH ol el o2 &3] & AG g3
A Ak 33150 S EARE do 4 ¢lon, 3 3 AF(sulfate reducing bacteria)®} FZAYF
22X G¥d2AsE I 5 otz gl °]-E % A Ao $A(fermen- tation)ol] 23
A E = 25 desulfitobacterium species7} A} FoA A2 ARL-slr] wEel Aog whs{ A} x|t
@A) Foeld PCES) Dadaste] Bojshe vI4EE oS4 ATE AFE Adelch webd,
£ ATE @214 Aol ASHe2 F5t okt PCE 994 91 04T T4 S48 3
ohs}aat shic.

2 AENE ¥ YU
2.1. PCE 2348 #3 D48 S Y

7|4 AA} HHZ] 20meell PA] wi®A EoF 1g9] microcosmg 3| #-A] HFE-7](50m¢ serum bottle)W] i)
Zqlste] odgrow Al iul F(subculture)dtsict. ¥HS-7] UlE 99.9%2] N, 7k2E oz 387 F4

dto] Astoesn {714 AdE FAEMS PCE =< 60pmoles/ £ 7} S =5 A4 A-A|E o4
gto] Fdstdem, 35T w4 AR whekatalch @714 AR o] 2L AR 12 7
KH,POs4 7g, K;HPO4 2g, MgSO4-7TH2O 0.1g, yeast extract 1g, 0.1% Na resazurin 100uf, Nas-citrate
0.5g 28] 3 pyruvate 4g2 2 FAE 0™, 25N NaOHE F3le] pHE 7:0.28 FAH3Hch

2. PCE 2348 A 0|¥E 2/ S8 ZA

o
Moz A wiekR wiekd e ddast AH v *3% w3 HH 73 AE Fdsir] A4
pH, &% 8|3 PCE F{F x| w& 43k #HFslglon, PCE ¥ TCE, cis-1,2-dichloroethylene,
trnas-1,2-dichloroethylene, 1,1-dichloroethylene, 1,1-dichloro- ethane, 1,2-dichloro- ethane 2]
1,1,1-trichloroethane 2} 7+-& °é’\7=ﬂ W2 33 E-E0] R =dS z2bzb zA}siedch
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POE S 3 ATE HAsh] o PCEE 2T W7l Tl Qe weslE A
Yolsto] MHROH, FUNA T WA ASHLZ PCE Lol ot & St 2edn
sl ol AT TIAE THE 4 B Aol wkste] 4B colonySE Az 2elste] 4

wfAlell HFst wiFAzl o2 PCE Rl & st on, zpzke] wjiokd f wf J= ol ME A
H2} AJE-shx] wieiel Polymerase chain reaction-Denaturing gradient gel electrophoresis (PCR-DGGE)
2 o] &3le] FAlslgdth. BIO101 A}e] Fast DNA extraction kit AR8-3le] DNAE F3Edlglod, &
£% DNATE 16S rDNAE &% & ¥, V3 regiong £%3lo] PCR 4AHES dojuigich PCR A2
AAste] DNA WAIA 9] Fx gradient7} A& gel AbollA] 7] ¢353}o] band profiled v]azsdle] FA}

g

3] 82 vk-27)(50md serum bottle) &) FaA AHFE 33HEE9] A2 gastight syringeE o]-£-3}o]
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7k~ Aree] AE 20045 F3te] FID(flame ionization detector) 71Z7]7} Ax|¥ Hewlet-Packard
5890A GCZ 3J=ojZit}. injector, detector?] 2%+ Z+2t 120C, 220 CE AAE}9oH, oven 2%
£ 80CAlA £&F 10C/mineE AA3ledch. PCE ¥d43} 53} wiokd Wl Az AL F33=A
2 ol43lo] 660 nmel FREES URAZL DAL £ B4 3Hsck

3. 24 o ¥

31. SO 018 ZHY PCE DUAH
Fig. Lol vieha ulsl o] & Q7614 94402 A vje} 8 PCE B94:3 o1 4F 33} vjo
s PCEE 2d2ssle 33 4489 cdsDCEL $4ste A2 vehdeh Ad Wek $4e §

sto PCE ¥3) AIZe WAHoZ wasgen, aczzz 48417 olujell 60uMe] PCES 94 o
dasists Aoz Ao Fahjok @ vlgTSe) 4%E D] 93 O.D.(optical density at

660 nm)E A A3}, PCE Hal71 Azts= *Hﬂﬁi#—d O0.D. 32 37181529, PCE ¥3i7} ¢t
29 0% dAA fRAHE Ao zALEGY. o]+ PCE 2943 #3 v|AEY 2] wlE A7 |
w2} PCE &3 43p}t A=l 2s & 4 sk
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Fig. 1. Time course of PCE degradation and optical density at 660 nm in the enrichment culture.

3.2. 7| BF UK THE PCE BELF

714 Aelel 384 vkgr] el e ¥ PCE €943 I vAE A A 72 A ¢
otalr] 98] 2%, pH % PCE F¢ X W& PCE ga48S grisieich 2 A3 pH 7.0+0.29]
A 744 & PCE 29482 Jepton, pHrt 4 2 Z7184E PCE 29482 2oe A
© 2 vehgdridata not shown). &%Eo]| & PCE ©94$2 30T, 35CeA Blayg & 7222 X
Abglgj e, PCE F4] Fxol W &3} vl vl wAE #4¢ PCE &d&ish= 2 600 pmoles/
29 PCE 5x7HA] &943t 753 AR velych

3.3. PCE Eg4+% D82 &8 &4

2 dTelA wjoket PCE 24 #3 nl4E FA9 dad AW HPE T I gL
H7bsteich. 7 A Table Loll4] behd ule} o] PCE, TCES A|9)& Jnix] d4A AwE 3
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25N E A BAA dolh o)k £ AT FHI WSy o) mlgE o] d2A A
W= ST 3 58] PCE Qastel Bejale, A $AZHA PCE) £870) 3lee AT 4

213l

Table 1. Dechorination of aliphatic compounds by the enrichment culture

Chlorinated aliphatic compounds Dechlorinaition
Tetrachloroethylene +
Trichloroethylene +

cis-1,2-Dichloroethylene -
trans-1,2-Dichloroethylene -
1,1-Dichloroethylene -
1,1-Dichloroethane -

1,2-Dichloroethane -

1,1,1-trichloroethane -

Cultivation was performed for 5 days. Initial concentration of each compound was 50uM.
+; degraded, -; not degraded.

PCE &9d43 A3 vIUES Hshr] $8) PCES FT w8719k 4l 4L w71 27
23t vkt A3 ofz] e wiek o]F PCES FU3A] o2 wHg7] HelA= PCE 2237}
doltA] te o eyt 223 Fd wiAdA AR vlAES 2R & 44 vl HE
AlA PCE £3E &<1d A3} PCE £ 24L& vehliA] odgten, ¢4 228 vdeg 43 &
stof wikRl A 27 =3 PCE 2d4syt dojux] gv AoE velgdr). afebr], F3jufofe]
W] PCE &943 vlE2 & AgdA AHa 34 wixexe WdsHA] e 222 AlgE, o
FEF AT § FEeig W vAE A3t Aol sle AeE FEHU

3wk ® I8 w7 W vIAE TR ¥ AEH HhEel PCR-DGGEE ol43te] ZAls}
ot 2 23 PCEE Ballste IS &4 2 A5AQ 58 ke F3to n|AE TAo] Dy
€ 22 #F%en, PCE F3dle AHolx 3 71#] o9 vlgEEe] Aojshe 7oz A=t
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