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Abstract: In principle, the blood galactose level may be determined conveniently with a strip-type biosensor

22 E e 29| d7 AH(point-of-care testing, POCT)S $]3F U358 ZFE o= n}
=332} 3}, Galactose oxidase(GAO)S} horseradish peroxidase(HRP) + E45
L-olof] &A1 F 2T EZHE(screen printing) WHOZ A ZFe A9 AL

=432 | ascorbic acid, uric acid 22| 3 acetaminophenz} 72 ¥
ATt g AEQ = FF &N thete] TS vk QRS Vet

similar to that for glucose. In this study, we describe the development of a disposable galactose biosensor strip
for point-of-care testing. The sensor strip is constructed with screen-printed carbon paste electrode (SPCE) and
sample amount (<100 uL). The developed strip the galactose level in less than 90 s using bienzymatic system
of galactose oxidase (GAO) and horseradish peroxidase (HRP). The effects of pH, mediator (1,1-
ferrocenedimethanol) concentration, ratio of enzymes, and applied potential were determined preliminarily with
glassy carbon electrodes, and optimized further with the strip-type electrodes. The sensor exhibits linear response
in the range of 0~400 uM (r* = 0.997, S/N = 3). Since a low working potential, in principle, the fabricated
disposable galactose biosensor has -100 mV (vs. Ag/AgCl), it is applied for the detection of galactose, interfering

responses from common interferents such as ascorbic acid, uric acid and acetaminophen could be minimized.
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The sensor has been used to determine the total galactose level in standard samples with satisfactory

reproducibility (CV = 5 %).
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Fig. 1. Co-immobilized GAO and horseradish peroxidase (HRP) response mechanisms for electrochemical galactose biosensor.
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Fig. 2. Structure of galactose biosensor based on screen
printed paste electrodes.
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Fig. 3. Response current of galactose biosensor based on
GAO for variation in sensor response with varying
pH of buffer containing 300 UM galactose.
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Fig. 4. Optimization of galactose biosensor based on GAO
and HRP : variation of response with varying, (a)
ratio of enzymes; 500 UM galactose standard solutions,
(b) applied potential; 500 uM galactose standard
solutions, (c) concentration of mediator: 300 uM
galactose standard solutions.
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Fig. 5. Effects of various interferences on the response of
galactose biosensor (120 UM ascorbic acid, 50 uM
uric acid, 200 UM Acetaminophen).
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Fig. 6. Dynamic response curves of the galactose biosensor
based on GAO and HRP to various concentrations
of galactose standard solutions.
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Fig. 7. Calibration curve of the disposable galactose sensors
based on screen printed carbon paste electrodes.
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Table 1. Precision of galactose sensors based on GAO and HRP

Conc.” 50 100 150 200 250 300 350 400
109.5 179.5 290.0 392.0 464.5 555.0 635.0 750.0
Current, nA 85.5 182.0 302.5 399.0 459.0 545.0 670.0 765.0
87.5 199.5 318.5 428.5 510.5 560.0 660.0 776.0
ave. 942 187.0 303.7 406.5 478.0 553.3 655.0 763.7
std.® 133 10.9 14.3 19.4 28.3 7.6 18.0 13.1
cve 14.1 5.8 4.7 48 5.9 1.4 2.8 1.7

“concentration, LM, average, n=3, ‘standard deviation, “coefficient of variation
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