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Abstract In order to realize the selective and accurate detection of H, O, concentration, a fiber-optic evanescent
wave biosensor based on horseradish peroxidase (HRP) is developed. First, the ultraviolet resistant quartz fiber
with partial core removal is hydroxylated with sodium hydroxide solution and silanized with 3-aminopropyl
triethoxysilane, then the fiber is immersed in glutaraldehyde solution for aldehyde cross-linked, and the fiber is
moved into HRP solution with selective catalysis for H, O, to fix HRP molecules. Finally, the fiber with HRP is
dried at room temperature. The optical fiber biosensor immobilized on HRP can be obtained. The effects of the
concentration and fixed time of glutaraldehyde and HRP and the temperature of H, O, solution on the sensitivity of
the sensor are studied experimentally. The response time, selection sensitivity, and detection limit of the sensor are
tested, and the theoretical model of the sensor is established. The results show that the sensor has a high selective
sensitivity to H, O, , and the output signal of the sensor has a linear relationship with the concentration of H, O, in
the range of 4-20 pmol+L ™", the sensitivity is —8.164X 10 " umol '+ L, the relative error is 7.59%, and the
detection limit is 4 pmolL~".
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Fig. 2 Preparation principle and flowchart of sensor
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Fig. 3 Schematic of sensor measurement system
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Fig. 4 Surface topography of fiber and its enlarged view. (a)(e) Bare fiber; (b) () silanized fiber;
(¢)(g) aldehyde cross-linked fiber; (d)(h) HRP immobilized fiber
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Table 1 Mass fraction of elements in fiber surface at different stages

Fiber type C N O Si Fe
Bare fiber 0 0 56.98 43.02 0
Silanized fiber 32.44 5.55 28.45 33.56 0
Aldehyde cross-linked fiber 40. 94 3.43 27.09 28.54 0
Enzyme immobilized fiber 56. 86 5.63 28. 94 8.42 0.15
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Fig. 5 EDS diagrams of different fibers. (a) Bare fiber; (b) HRP immobilized fiber
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Fig. 6 Performance curves of sensors with different volume fractions of glutaraldehyde. (a) Sensitivity;

(b) transmission spectra
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Fig. 7 Performance curves of sensor at different aldehyde cross-linked times. (a) Sensitivity;

(b) transmission spectra
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Fig. 8 Performance curves of sensors at different mass concentrations.

(a) Sensitivity; (b) transmission spectra
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Fig. 9 Performance curves of sensors at different fixed times. (a) Sensitivity; (b) transmission spectra
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