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Fig.1 Cyclic voltammograms of the GC (a), CNTs/GC
(b) and BCNTs/GC (c¢) electrodes in 10 mol -
L' guanine (A) or adenine (B) PBS (pH 7.0,

0.1 mol-L™") solutions (scan rate: 50 mV-s ')
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Fig.2 Cyclic voltammograms of the BCNTs/GC electrode in 10 mol-L ™' guanine (A) or adenine (B) PBS (pH 7.0, 0.1
mol-L ") solutions with different scan rates ( the insets in A and B show the plots of the oxidation peak current vs.
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Fig.3 Cyclic voltammograms of guanine ( A) and adenine (B) at the BCNTs/GC electrode in 0. 1 mol-L~" PBS solu-
tions with different pH values, pH (a~f): 4.5,5.0,5.5, 6.0, 7.0, 8.0, scan rate; 50 mV-s™'
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Fig.4 The peak potentials of guanine ( A) and adenine (B) at the BCNTs/GC electrode as a function of pH
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Fig. 5 Cyclic voltammograms of the BCNTs/GC (a) and

CNTs/GC (b) electrodes in 10.0 mol-L ™' guanine
and 10.0 mol-L "' adenine PBS (pH 7.0, 0.1 mol-
L") solution, scan rate: 50 mV -s”' (the inset
shows the differential pulse voltammetric response of
3.0 mol-L ™" guanine and 3.0 mol-L ™" adenine in

pH 7.0 PBS solution at the BCNTs/GC electrode )
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Fig.6 Calibration plots of the oxidation peak current versus
concentration of guanine in PBS (pH 7.0, 0. 1 mol-
L") solution (the inset shows the linear calibration
curve obtained at the BCNTs/GG electrode )
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Electrochemical Sensing of Guanine and Adenine Based on the
Boron-Doped Carbon Nanotubes Modified Electrode

XIA Ya-lin*, DENG Chun-yan'* , XIANG Juan'
(1. Key Laboratory of Resources Chemistry of Nonferrous Metals, Central South University ,

Changsha 410083, China; 2. State Key Laboratory of Chemo/ Biosensing and Chemometrics ,

College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract; In the present paper, the boron-doped carbon nanotubes (BCNTs) modified glassy carbon (GC)

electrode was simply fabricated, and the electrochemical oxidation behaviors of guanine and adenine at the BC-
NTs/GC electrode were investigated. Compared with the bare GC and CNTs/GC electrodes, the BCNTs-mod-

ified electrode exhibited extraordinary electrocatalytic activity towards the oxidations of guanine and adenine as

indicated by the obvious increase in current responses. Moreover, the peak separation between guanine and ad-

enine was large enough for their potential recognition in mixture without any separation or pretreatment. There-

fore, the simultaneous determination of guanine and adenine was successfully achieved. The BCNTs/GC elec-

trode showed high sensitivity, wide linear ranges and low detection limits for the electrochemical determination

of guanine and adenine. The possibility of the BCNTs/GC electrode for the determination of guanine and ade-

nine in calf thymus DNA has also been evaluated. The BCNTs/GC electrode has advantages of excellent cata-

lytic activity, selectivity and simplicity, which plays a potential role in the development of the related DNA a-

nalysis.

Key words: boron-doped carbon nanotubes; guanine; adenine
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