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Abstract:

Online preconcentration and determination of oxalate and citrate using capillary
electrophoresis (CE) were presented. A preconcentration technique exploiting large volume sample
injection together with matrix removal using an electro-osmotic flow (EOF) pump was employed to
improve the sensitivity of the CE method. The migration of analytes was achieved using an uncoated
fused silica capillary column of 40.2 cm (30 cm to detector) x 50 um i.d. and an applied voltage of
-15 kV. A background electrolyte (BGE) was 200 mM phosphate buffer (pH 8.0) with injection times
of 10-90 s. Results showed that when using an injection time of 90 s, limits of detection (LODs) were
0.003 ppm and 0.013 ppm and limits of quantification (LOQs) were 0.013 ppm and 0.033 ppm for
oxalate and citrate, respectively. When compared with a normal injection time of 10 s, 90 s injection
time could improve the sensitivity of the CE method for approximately 200 times. Recoveries of the
method were in the range of 98-108% for oxalate and citrate with the relative standard deviation
(%RSD) values<5% for corrected peak area and %RSD<5 for migration time. Inter-day and intra-day
precisions evaluated using %RSD were found to be less than 5% for both corrected peak area and
migration time. The CE method was further applied to quantitatively determine the amounts of
oxalate and citrate in urine samples. Results obtained from the CE method were compared with
those from the standard method (enzymatic assays) using the student t-test. It was found that no
significant difference between the results obtained from both methods. This confirmed the accuracy
and reliability of the proposed CE method for determination of oxalate and citrate in urine of patients

with kidney stones.
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