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This thesis presents the usc of neural networks for interpreting electrochemical signals for
simultaneous determination of glucose, fructose and ascorbic acid. Signals from these substances
were obtained by using dual-pulse staircase voltammetry (DPSV). An electrochemical cell consisted
of a three electrode system; gold disc as a working electrode, saturated calomel reference electrode
(SCE) and a platinum wire counter electrode. There were three steps of applied potential for DPSV.
The cleaning step was by applying a +0.8 V for 3 second following with the step of reactivation at -
0.8 V for | second and then the staircase (10 mV) scan from -0.8 V to +0.8 V at a rate of 0.1 V/sec.
Current peaks were obtained at certain peak potentials for glucose, fructose and ascorbic acid.
Different concentrations of glucose, fructose and ascorbic acid were mixed as tested samples. By
varying each concentration, no more than 10 mM, 81 different combinations of analytes were
occurred. DPSV was then applied to measure these combinations of analytes. The current
responses were recorded and trained the three-layer back propagation neural network with
supervised learning. The trained model output was compared with the actual concentration that was
prepared in laboratory. The dctermination by neural network of each concentration in mixed
solution was acceptable; the maximum absolute percentage error was 7.37 percent, the minimum
absolute percentage error was 0.36 percent, the maximum mean absolute percentage error was 3.68

percent, and the minimum mean absolute percentage error was 1.99 percent.





