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Suspected carcinogen, TCE and PCE, are the most common groundwater pollutants
extensively used as a solvent and degreaser. In this study, oxygenases were immobilized in
Ca-alginate and chitosan bead. TCE degradation by the immoblized enzyme beads were
measured for various size, enzyme addition volume and TCE contact time. The degradation was
decreased as increasing the bead size. For overnight , more than 20% of TCE was degraded.
The variation of enzyme activity was tested for the repeated use of enzyme beads.
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AAA EAZ T3 AFEEHT e 944 #713FE(PCB, dioxins, chlorophenol 59 &
a7 4#E33E3} TCE, PCE, chlorinated alkanes$t 2 %4 9444 AWUEFIEE)EL A
3 2 EYY Foddoez delA gtk 53] ol§ F TCPs PCET 2] Ay Eokdl B3t
A AHEEoO] $tou), @ - RBAAAANY AF EFYR A% FE TLE 3t EG E A3
5ol o] 29 dt. FUdMe I, HIIENYRA, 298, FEFN T 28 -HXGy A
<+ F ZAAF 149370 AF F TCE7ZF 3270 A3 (36%), PCE7F 147] A H(16%) 2.2 YEs o,
gAY 2 HEHPAgY TR o) O NdRth 2Hgo] & Ao EAEoen 1 9
d=7t AA FUt deS & F Uk
weld] B d3oxE TCE, PCEE E&ste Aoz <8 Q& vAE 4A3aLE ol&
le] QFEA] B ALE doln i A EAE Ca-alginate®} chitosand] 133} A|AH beadE
Az ¥, bead®] Z7] W3, AFELS H/AF WE E HEFADY W& TCE, PCEY AAEE
st

p RS
TCE, PCEE Edste DAL HER TS dolrr] H3t9 kanamycin WAL Z
il Q= Escherichia coli TGl pBSKAN Tom3+ E. coli TGl pBSKAN ToMoE LB/KAN ul
A A 37C, 170rpmol Al overnight(16~18hr) ¥Wi%¥3ted ©]& ODesw 2.3~2.57kA] i3t & 94

-171 -



£8 3lo pH 7.0, 0.IM phosphate buffer solution(PBS, pH 7)2.2 47T, 8,000rpm, 10min%¢t
AEEE 33 ANt AFE F, vAE AES FASYE ©]& thA] PBSE <839 4
RE FAAFIH B/ SIS o] &t JATE GAsGTE AF ALF AMEALE E. coli Tom
2 E. coli ToMoW] EAde E28 2S9FEYL o] &so Ak

Astasre] 1AL sodium alginate 2%(wt/vol) solitiono] AttEAE H7/HE F 15%
sodium alginate solution®] HXEE A|R3td, 025M CaClz solutiono] Hojxd 39
Ca-alginate bead® #A|Z3t%t}. £& chitosan bead: chitosan(Medium molecular weight) 3%
solution®] Ar8lE A& H7}5 ¥ chitosand ¥ =7} 2%7F 958 2A3to, 0.5M NaOH solution
of "ojxa F¥9] chitosan beadE A3} H}. & bead®] 73S micrometerg o]-&3s] 2070
g AT & JAgS FAoh

13} &49 TCE, PCEY AALE Zolrr] 93t DW 7.6mL,9 Hx0; 24mLE 7}
o] HF AF 899 st 10mL7t HES 60mL #39 serum vialel H7FSti teflon
septuml.Z B3 F TCES PCEE AHF €% oisl 200uMe] HEE EAHT 7|EH
serum vial¥ 37°C, 170rpm&.2 overnight ¥ Zt AF A2d& HEFAZ F, serum vial U9 7]
A 9 9EAE gas tight syringeE ©]&389 GC-FID(Shimadzu, GC-17A AFW, Japan)E &4
&9t TCE 2 PCEY GC ¥4 7L Table 13 Zo ’

Table 1. The analytical condition of GC for the measurement of TCE, PCE

GC model Shimadzu GC-17A AFW Temperature
Column DB-1 Column 160
Detector FID Injector 200
Injection volume[uL] 50ul. Detector 250

A3} beaddl] 7t AsEAY o WE LHEZY AA&E Loty A, bead
AzA AbsEae A7EE WA A Z7ZhY beadE AZRH F Y TIE Yoz LFEEZY
AAE Folr i,

3.48
Fig. 1.014 BEul9} o] Ao AMEE F 7F9 TCES PCEY] tid 2923 AALEL
E. coli Tonol &3 TCEY AAES #$-, uAEe ¥E7 493 x 10°CFU/mLE FY8t%<
7} AAL] 96.7%2 7H¢ k3, PCEY AALL 13% HEZ TCEY Hls| HA AA =HJh
X3 E coli ToMo] 7% TCE7} 14.3%, PCEYX 13.4%7F AIASHTh wabd Agasg o] 43)
o TCEY AAZE Y& L 7153 N3BAE E coli Tomo] AR RO By, o]F Ay
o Ag§3t3ch
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(a) E. coli TGl pBSKAN TOM Green (b) E. coli TGl pBSKAN ToMO
Fig. 1. Comparison of contaminant degradation of E. coli TGl pBSKAN
TOM Green with E. coli TGl pBSKAN ToMO

3 Z1zhe] beadd 73S WHIAA TCEE AAE A% AdL AAN AF  Fig 2.9
2] beadd FZAo] F7}¥4E Ca-alginate bead$®} chitosan bead EF Q2 FEZ AAELo]
AA2EE & F AUk ole Asasst XFE beadd ol F71EFE bead WHE-ol nAsI
Astaiot SHEAY FHFo] o]FARXA] ¢o} HEEo] HA ¥ AoZ HAZI u}a}zﬂ 2.3mm
BE9 bead’t {3 Aoz AoHrh
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Fig. 2. TCE degradation of the difference to  Fig. 3. TCE degradation of the various enzyme
the bead diameter volume and the contant time at the
chitosan beads

T3 beadol H7I3 AgE A9 %E WMIAA beadd AL 23mm FEIF HEE A FE
HEANZ B8 2H4EHY AALS AT FHE Fig. 3.9 Yehigich 43 23 18A%
¢ TCESF H&4 beadd] 29ERE AAELE AY 20% AEE #FX3HoY, 53 beadE 554
7 B¢ AEEES ASoE TCEY AAEC) 10% o3tz Z2ddch 23y HE Ajzke] Zojd
22 pead?d AZRA H7HE 3%591 Al g a7t £3E bead’t £ TCEY AAEE HAL o
T L9EEHY bead 7Y HEFE d¥ASY] A wwrE ANt oY, ARFHA A AHEA
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meta] S AFA T beadoll AFSIEAT}E ofH APNA AAG Wl o Axns unAst
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