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Soil Enzyme Assay®ll 2I°' MTB
Evaluation of MTBE-Contaminated Soil by Soil Enzyme Assay
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1. Introduction

frie T4 A HEAA ESFGEALEA 1 d2e chiEEsEtE, BTEXSRHE, 733
7FAlel methyl tert-butyl ether (MTBE) S-°] gt} o] & MTBE: 71&EHARE F ek (10-15% viv)
22 Hrisef 9&‘—“— S FAA A 7| L AA TS A8 AMEEZ] AEbsiel ot 90w FE wlE
Aol o}l 7o Astpolx] HEE AL AVIZ AAA A gt =7ho] ALE 3 9ok Fulo
e 1993 FA3 i Tl oF3EwA Ao MTBEZL #7ts]7] Alabsle] 2001 o 34
Foll 66-116% (v} HlE2 EFHo] SlE Aoz 2Asslch A2 FIAE MTBES] 4499
o Slg QA faA4e) BAGe] A¥eld veht ole] g BAH s =T ot WA
A MTBES] slsigel ot ShAlet A2o] WaAA sk, Aubadel Fujel = @ A shaol A
MTBE #4t A= 2 7 382 o}x mlolslz] o2 A& MTBEd| gt 1A 77} w5 AA
ofc}.

nAE AL FEEY 2 EJdEAY SA4E Frisle shie ke AlRgse] gioh
Ql4ke] ol AB Q] JhpRElE Zulsl= 424 Acid Phosphotase(EC 3.1.3.2)& A Ecokel| da] &)
3 Eok§r)dAale] Fr)3le} AlE ofokd ZwoA] FQ38lch F4E3) B-Glucosidase(EC 3.2.1.31)=
glucoside® 3}HE2] 7l E Zujsle= AA4Qld], Eofoli]= B-Glucosidase} a-Glucosidase, a
-Galactosidase =+ pB-Galactosidase ¥t} $-A|3}c}. Arylsulfatase(EC 3.1.6.1)= arylsulfatase®] Al
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ester 23S B7IGH 02 Jlpddl HEE Sldte E4EN SR B AR ol FAE
Y ol g AEHAFH LA, FE EFZEANA FEEES] £Ftel] Fqct

B dFdae 298 EoFe] AoE At Ad Al B o AEE Hrlshe wbeE JEF
ANEEASA) W Aot AES o]8% o SAUW F vlAEd o wWog ok
| Eo] qUA|UE dr] 8 Fuj2 AEte vAE B4 M EE L9EHe] &4 A W
22 gopedel ot A%rb D 4 dcke BE Ackich gebd oluy B4E A2 vAEe &
A38AS 2o aN FHAoZ v Ed o3k 2522 adverse effectE gz o7 syt

2. Experimental Section

2.1 Test chemicals

o] AYeM AHe¥ EfedEAZ vIAESY A F¥E Fe FFE Adskdch A w57
2= methyl tert-butyl etherMTBE, CH;OC(CH;)s, 99% purity, ACROS Organics)S- AR&-3tgict. 7134
24¥ 7zt &4 o disodium p-nitrophenyl phosphate hexahydrate(PNP, O,NCsH;OPO(ONa)sH,0, 573
3441 F4d 21 3] A}, p-nitrophenyl-B-d-glucopyranoside(PNG, O,NC¢HsOCeH,05H,0, 573 34433541 3
AP), potassium p-nitrophenyl sulfate(PNS, CsHiNO¢SK, Sigma)& AF&-3tc}. =gt 35 S3 |4 H]
A ek 93] AHE-" A]2kS p-nitrophenol(CsHsNO3;, ACROS Organics)o]itt.

2.2 Test soil

Alglol] ALgEl EoF2 A& AulEFol $X7F ofike] FEelA 2A AH3te] AH-EAH(2mm mesh)
2 olgsl EoFE AR 7 ALdlM 39 ol AZAA Aol A4 AR Eope] Tsad 5
AL Table 13} 7o}

Table 1. Characteristics of soil used in the study

Parameter Value
SOM (Soil Organic Matter) 152 %
WHC (Water Holding Capacity) 712.4 mg/g dry soil
Soil Texture loam (sand:46.9%, silt:35.5%, clay:17.6%)
pH 6.43 (1:2 slurry)
2.3 Method

°] 432 MTBES] F=o w& w42 Fie %*éi% Hlashs A2 o 72 T
Ha= B3 v A4 YR d3E PR AAE MTBE Rl o3 Zlos mglt. A2

Kok 10ge triplicateZ Aol & ¥ AdAFT FulE FH]El MTBE £ 35mLE B T2
F ADEE HrE & Z2kskx] e E v)E Awhe] @gbc). Blank Eokol= formaldehydeE 3.5mL
Holoh o] & dwlele]o dx AR dAHLEE {FAAI7]H A H ok

A= vlAE 54 o FEHE triplicate® $1]3}9] test tubeel] F3}3L 0.2ml(%k B-Glucosidase
o] A% 0.25m0)9] toluene, 4m¢e] pH 6.5 MUB £Fgol(xt arylsulfatase®] 73-¢ 4mfe] ZAMISIE%
of), 1m¢2] PNP(%t B-Glucosidase®] 75 PNG, Arylsulfatase®] 73-9- PNS)&-& 7}3ict. 4 27t &5
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o] WL5S FFY IS B3 RN EEHA 37T el 1A7E Wit o] F
1mee} 0.5M CaCly&83} 4nee] 0.5M NaOH(® B-Glucosidase®] 7% pH 12¢] THAM$5-2-94)8-4&
sbeted e 3, £899)e Whatman No2ojx|2 ois}gict 34 ojaie] FREE 420melr &
FRAEAZ A3 w3 4 B4 84 23 pnitophenol2F¥] FAFHA] ¢3& & B3] 4
8l Zb mofol diste] FAYUS Yt

3. Results and Discussion

o] EofolA FA BHE FPne] Azt ula A B-Glucosidase®] #A =7} Acid Phosphotases}
Arylsulfatase®] A Eo] vle) 28 AE ¥& A2 Jepdel 7 FEE Controlo] A H¥&2 vt
ehdl Figure 1 BR oF7e) wiate gt 3474 BAoht WA FAS FuA o] A 71 &
4o FHEE Z wHE Bolx] gshth =F FRo Zobd deME FHRE Had] HEE BeolA
oslct.
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Figure 1. MTBE concentration-response curves for the Absorbance(%) for a period of 47 days.

Zz40] ¢ moke] ulit Acid Phosphotase, B-Glucosidases} Arylsulfatase®] #ATof ofgt 7|&
AT o] RaA gom FEFE we A¥ e, $E45Y 29 ARl wet e e 24
o 7rart vehte Ao 2 Bus s glch. MTBE 2484 377 AME Fof 9 @2 ARl
MEA B FAR =9y Ha olrlel Aok Ewleld F8% o] A rhA] B #4455 MTBE
Sodel W N E/F E 4 e Fasb sl dF A Lot 4~5%A =8l MTBEE 3%
o % p¥EAM xE AZAE By IARAY HEE Z Favt ddeh =T 6~7F9
F17ke] Atell mEbHE 2 At geng o] A i mAE Ak SHsE $845 29 EYH
el MTBE £ 29 A X Agslr 9L Reg s
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