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Preparation and Application of Photoelectrochemical Guanine Sensor

Zhao, Changzhi* Zhao, Gaishuang Zhang, Zhaoxia Liang, Junyu

(College of Chemistry & Molecular Engineering, Qingdao University of Science & Technology,
Qingdao 266042, China)

Abstract We report herein a new guanine sensor for the determination of guanine based on a photoelec-
trochemical effect of poly(thionine) photoelectrode to hydrogen peroxide (H,O;). The photoelectrode was
fabricated by electropolymerizing thionine on the surface of ITO electrode. And then xanthine oxidase was
immobilized on the photoelectrode via the aid of chitosan enwrapping, forming an enzyme-modified photo-
electrode. The photoelectrode was employed as an electron acceptor, and H,O, from the catalytic reaction of
enzyme was employed as an electron donor, the guanine can be detected due to photoelectrochemical effect
between photoelectrode and H,0,. In the paper, photoelectrochemical effects of photoelectrode to H,O, and
guanine were studied. Effects of bias voltage, illumination intensity and electrolyte pH on the photocurrent
were investigated. The linear response of guanine concentrations ranged from 1.00~200 pumol/L was ob-
tained with a detection limit of 0.55 umol/L. The guanine sensor was successfully applied to detect the
disorganization of DNA mediated by heating acid solution and active ingredient of aciclovir. The relative
standard deviation (RSD) was less than 5.37% and the recovery was in the range of 96.8%~106% for the
determination of samples. The preparation of the sensor and the detection of guanine have the advantages of
economy and simpleness due to without peroxidase and deoxygenated.
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Figure 1 SEM images of PTH/ITO (a) and XOD-CS/Au/PTH/
ITO (b) electrodes surface
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Figure 2 EISs of the ITO (a), PTH/ITO (b) and XOD-CS/
Au/PTH/ITO (c) electrodes in 0.1 mol/L KCl containing 1.0
mmol/L [Fe(CN)¢]> ", respectively
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Figure 3 Photocurrent responses of H,O, (A) and guanine (B)
on the ITO (a), PTH/ITO (b) and XOD-CS/Au/PTH/ITO (c)
electrodes
C:50.00 umol/L
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Figure 4 Photocurrent responses (A) of guanine sensor to gua-
nine and the calibration curve (B)

Cg (1~9): 0, 1.00, 5.00, 10.0, 50.0, 100, 150, 200 and 250 pmol/L (from top to
bottom)
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Figure 5 Continuous photocurrent responses of guanine sensor
to guanine

C, (1~9): 50.0 pmol/L
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Figure 6 Mechanism of photoelectrochemical responses of

guanine sensor to guanine
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Table 1 Determination results of the samples

Sample ]?;Tltz:lljil? 1(;/ RSD/% (uﬁl(j)(ll:f{l) (uil(;liilliiil) Recovery/% ]ijzgél,};jn/
1 3.55 5.37 0.710 431 107 98.2
DNA (Herring Sperm) 2 5.32 4.62 1.42 6.76 101 97.6
3 10.7 4.25 3.55 14.2 98.6 96.8
1 9.62 4.48 1.78 11.5 105 98.6
Aciclovir 2 14.4 3.84 5.26 19.6 98.9 102
3 19.2 5.16 10.7 30.4 105 106

@ RAZVE RS DNA 1R SRR PSRBT 3% 65 20 17 (K06 080 b it
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