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by Capillary Zone Electrophoresis

HUANG Duan-hua'®, ZHANG Lan’
(1. Fujian Chuan Zheng Communication College ,Safety and Environmental Engineering Department
Fuzhou 350007, China;
2. Ministry of Education Key Laboratory of Analysis and Detection for Food Safety, College of Chemistry,
Fuzhou University, Fuzhou 350108, China)

Abstract; Capillary zone electrophoresis ( CZE ) is applied to the determination of dissociation constants of coumarin
derivatives ( daphnin, daphnetin and umbelliferone ). Capillary electrophoresis is an attractive method for pKa
measurements, which is based on the migration time or mobilities of ionic species over a range of pH values. The pKa
values of three cumarins is 7.43(7-HC), 6.91(DN) and 6.86(DP). The method was validated by the comparison of
results obtained by a traditional method, UV spectroscopy. No distinct difference was observed between the two methods.
The CZE-UV method for pKa measurement shows good repeatability and reliability.
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Table 1 Current intensity for coumarins in used electrolyte solutions at different pHs

pH LU BE/ WA pH HLUTREE/ wA pH FEL LR BE/ WA
6.36 27.6 7.51 35.0 8.81 27.6
6.58 30.4 7.75 25.6 8.95 29.0
6.76 29.2 8.12 36.0 9.13 23.0
6.94 29.4 8.35 30.2 9.28 23.2
7.18 22.6 8.50 29.8

7.34 26.6 8.68 28.2

ST 45 10 mmol/L KDP-B 28 A U, 43 15 Ho e 20 kV, S AN 224 nm.

5 .
t /min
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Fig. 2 Electrophorograms of DN, DP and 7-HC
& KDP-B (10 mmol/L), pH 9.10;
SEBE 20 kV; EI5MENKAK 224 nm;
#1514 .30 mbar,10 s
(2) DN (50 pg/mL); (3) DP (50 pg/mL) ;
(4) 7-HC (50 pg/mL)
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Table 2 Determination of pKa values

EY BANE Kk EVI v iR
7-HC 7.36 7.43

DN 6.92 6.91

DP 6.81 6.86

other conditions as table 1
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Fig.5 Chemical shift values of carbon atom on cumarin
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Fig. 6 Formation of hydrogen bond on cumarin
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