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Rayleigh Scattering Spectral Determination of Ultratrace Horseradish Peroxidase
Based on o-Phenylenediamine Particles and Its Application

JIANG Zhi—Liang*, LI Jian-Fu, LIANG Ai-Hui, LI Ji-Shun, TANG Ya-Fang, WANG Su-Mei, ZHANG
Nan-Nan

Department of Material and Chemical Engineering, Key Laboratory of New Processing Technology for
Nonferrous Metals and Materials of Education Ministry, Guilin University of Technology, Guilin 541004,
China

Abstract:

In pH 4.8 acetate buffer solution, o-phenylenediamine aggregated itself to particles in size of 380 nm,
that exhibited five Rayleigh scattering peaks at 392, 420, 445, 484 and 507 nm. Horseradish peroxidase
(HRP) has a strong catalytic effect on the H, O, oxidation of o-phenylenediamine to 2,3-
diaminophenazine, that caused significantly decreasing of the Rayleigh scattering intensity at 420, 445
and 484 nm. Under the optimal condition, the concentration of HRP in the range of 8.3x10712—4.17x10"
10 g/mL was all proportional to the decreased Rayleigh scattering intensity at 445 and 484 nm. Its
regression equation, correlation coefficient and the detection limit were AI445 hm=2-23c+11, AI484
am=1.47c+4.8; 0.9982, 0.9919; 3.6x10™'? g/mL and 5.4x10"*% g/mL HRP, respectively. A new enzyme
catalytic-Rayleigh scattering spectral method was developed for assay of HRP, with a high sensitivity and
selectivity, simplicity and rapidity. This assay was applied to the determination of HRP with satisfactory
results.
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