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Abstract

Our nation's water resources remain susceptible to contamination by phenolic agrichemicals. These compounds can be toxic to
a variety of organisms including humans. Their disposal is restricted in many countries with strict limits for acceptable
concentrationsin drinking water. Enzyme-mediated in situ stabilization has been advocated as an approach for the treatment of
phenolic compounds in soils and groundwater. This study reports the development of a new approach to quantify the activity
of the HRP enzyme in aqueous systems. The method is based on the coupled processes of energy transfer and enhanced
chemiluminescence using a luminol-H;O-HRP system. In this study, the effects of solution pH, ionic strength and aqueous
concentrations of HRP, H-O, and enhancer were evaluated on the p-iodophenol -enhanced, HRP-catalyzed chemiluminescence
reaction intensity in Tris-HCI buffer. All assay components were found to affect the maximum chemiluminescene intensity.
The calibration curve for HRP showed the linear relationship with maximum light intensity.
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EFRAS ARG SRS HRPY FES 9% 7

HRP(horseradish peroxidase)= H,000 <JsiAl &7} @etal AEd ZIEoRA FaRal glnh 1809 S
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A¥ste TEAZ W P=e /22 I BASEA 1985a; Thorpe and Kricka, 1986). 3t W& FA|3 A}
o] ¥lgo] 8 o] AL AAH = TEA 6-hydroxybenzothiazole #+48&EZ(Thorpe et a., 1985h),
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HpEEo] A5 o] kx| wh(Kricka and Thorpe, 1983), HRP-
luminol-H.0, Al&HlA pH, S4A1F 2 o273 =9 ¢
ol tfgt A= wHg Aol
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Fig. 1. Schematic diagram of chemiluminescence detection
system. The chamber cap (1), dark chamber (2), light
detector probe (3), light detector (4), and test tube (5).

minescence intensity profile -CIP)& 7] 2381t}
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3.1. pHe| F&t

luminol-3tshZdg2 8§49 pHIl B2 dFs Leo
(llyina et d., 2003; Thorpe et a., 1984; Thorpe and Kricka,
1986). H:0,, HRP, luminol & F74AI%e =& 443t
A FARRR HY 49 pHe 55-105 HWI= 35
gtk Fig. 2= o7l 2 o] 27 =eA (10, 50, 100, 500
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< B¢ AdE 7
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Fig. 2. Effect of assay solution pH and ionic strength on

lemax. [H202] = 5 mM, [luminol] 05 mM,
[p-iodophenol] = 0.1 mM and HRP = 1 AU/mL.
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Fig. 3. Effect of H)O, concentration on lcimex. [Luminol]
0.5 mM, [p-iodophenol] = 01 mM, HRP
AU/mL, [ionic strength] = 50 mM and pH 8.5.
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Fig. 4. Effect of enhancer concentration on loimex. [H202] =
5 mM, [luminol] 05 mM, HRP = 2 AU/mL,

[ionic strength] = 50 mM and pH 8.5.
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Fig. 5. Effect of [H2O./[luminol] ratio on lcimex vaues.
[H20;] = 5 mM, [p-iodophenol] = 0.1 mM, HRP =
1 AU/mL, [ionic gtrength] = 50 mM and pH 85.
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Fig. 6. Effect of reagent ionic strength (10 to 900 mM) on

observed chemiluminescence intensity. [HxO;] = 5

[luminol] = 0.5 mM, [p-iodophenol] = 0.1

mM, HRP = 1 AU/mL and pH 85. R? vaue for

linear fit = 0.937. Error bars indicate one standard
deviation of triplicate samples.
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Fig. 7. Effect of HRP dose on the chemiluminescence
intensity profile (CIP) a pH 85. [H,O] = 5 mM,
[luminol] = 05 mM, and [p-iodophenal]

mM, [ionic strength] = 100 mM.
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Fig. 8. Calibration curve for lcLmx vaues versus HRP dose (0
to 2.0 AU/mL). [H0;] =5 mM, [luminal] = 0.5 mM,
and [p-iodophenol] = 0.1 mM, [ionic strength] = 100
mM and pH 85. R® value for linear fit = 0.997.
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Fig. 9. Cdibration curve for lcimx values versus HRP dose
(0 to 20 AU/mL) at reagent ionic strengths of 100
mM and 500 mM. [H;O;] = 5 mM, [luminol] = 0.5
mM, and [p-iodophenol] = 0.1 mM and pH 8.5.
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