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Abstract The selectivity of microemulsion electrokinetic capillary chromatography MEEKC was
studied for the separation of nine xanthones under various operation variables including pH and concen-
trations of buffer surfactant and co-surfactant oil type addition of organic solvents and cyclodextrins

CDs capillary temperature and applied voltage. The selectivity was evaluated using such parameters
as logarithm of octanol-water partition coefficient log P peak symmetry factor and theoretical plate
number N  showing that the changes in operating conditions had significantly different impacts on
the separation selectivity for hydrophobic and hydrophilic analytes. The baseline separation of nine
xanthones was achieved with satisfactory repeatability and high separation efficiency using 50 mmol L
borate buffer pH 9.5 containing 10% v v #n-butanol 80 mmol L n-heptane 120 mmol L SDS
and 5 mmol L sulfated 3-CD under 20 kV applied voltage and at 35 C.
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Fig.1 The chemical structures and logarithms of octanol-water partition coefficients log P of ten xanthones
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Fig.2 Effect of pH on the separation of xanthones
Operating conditions 50 mmol L borate buffer containing 80
mmol L #n-heptane 120 mmol L SDS and 8% v v n-butanol
applied voltage 20 kV capillary temperature 35 C  detection at
265 nm.
For peak identification see Fig. 1.

Fig.3 Effect of SDS concentration on the separation of xathones
Operating conditions 50 mmol L borate buffer pH 9.5 con-

taining 80 mmol L #n-heptane and 8% v v n-butanol applied

voltage 20 kV capillary temperature 35 C  detection at 265 nm.
For compound numbers  see Fig. 1.
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Fig.4 Effect of co-surfactant content XAN
on the separation of xanthones .
Operating conditions 50 mmol L borate buffer pH 9.5 con- CDs
taining 80 mmol L 7-heptane and 120 mmol L SDS applied volt- ‘B—CD
age 20 kV capillary temperature 35 C  detection at 265 nm. -
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Fig.5 Effect of the addition of CDs on the separation of xanthones

a. without CD b. 3-CD c. sulfated 3-CD d.HP B-CD e. a-
CD f.y-CD.

Operating conditions 50 mmol L borate buffer pH 9.5 con-
taining 10% v v n-butanol 80 mmol L n-heptane and 120
mmol L SDS and 5 mmol L CD applied voltage 20 kV capillary
temperature 35 C  detection at 265 nm.

For peak identification see Fig. 1.
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Table 1 The theoretical plate numbers and peak symmetry factors data in the parentheses of xanthones
with the addition of organic solvents 7 =3

Xanthone Without additive With methanol With acetonitrile With 2-propanol With tetrahydrofuran
1 185145 1.26 117543 1.51 44365 1.28 148018 1.18 86320 1.75
2 288648 0.71 505202 0.90 122110 0.94 148018 1.18 87050 1.23
5 185130 1.60 87203 1.19 43625 0.53 251605 1.01 86320 1.75
6 77863 1.07 117003 0.83 324865 1.20 130 713 1.04 69948 1.14
7 212903 1.09 264 420 1.08 199458 1.11 278 803 1.36 241853 1.31
8 194 858 1.10 217723 0.86 194 055 1.17 251088 1.09 227828 0.99
9 205073 0.94 243378 1.21 200 168 0.82 145643 1.21 86320 1.75
10 184253 1.39 245708 0.90 200 168 0.82 145643 1.21 217955 1.51
2.6.3 MEEKC Tween-80 Triton X-100
SDS XAN
10 mmol L SC 10 XAN
mmol L CTAB 5% Tween-80 5% Tween-80 XAN
Triton X-100 XAN 7~10
MEEKC XAN 1~6
MEEKC 2 Triton X-100
SC XAN XAN 1~6
CTAB XAN 7~10
XAN 2.7 MEEKC
XAN 15~30
CTAB kV 30~45C 6
2 n=3

Table 2 The theoretical plate numbers and peak symmetry factors data in the parentheses of xanthones with the addition of surfactant » =3

Xanthone Without additive With SC With CTAB With Tween-80 With Triton X-100
1 185145 1.26 - 334348 1.09 186 838 0.89 -
2 288648 0.71 - 410683 0.76 159 003 0.58 -
5 185130 1.60 - 244923 1.23 164318 1.15 -
6 77863 1.07 - 225678 0.98 50338 1.15 -
7 212903 1.09 - 277593 1.32 414672 1.04 504 638 1.10
8 194858 1.10 - 283125 1.16 369813 1.02 530275 1.09
9 205073 0.94 - 304 010 1.52 420508 0.76 318793 0.65
10 184253 1.39 - 285110 1.52 490955 1.14 487373 1.55

SC  sodium cholate  CTAB  cetyltrimethylammonium bromide.
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Fig.6 Effect of applied voltage on the separation of xanthones MEEKC
Operating conditions 50 mmol L borate buffer pH 9.5 con- CTAB
taining 10% v v n-butanol 80 mmol L #n-heptane and 120 XAN
mmol L SDS capillary temperature 35 C  detection at 265 nm.
For compound numbers see Fig. 1. XAN
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Table 3 Retention time and repeatability of the retention time H 1
and peak area of the xanthones by MEEKC » =7 Triton X-100
Xanthone tgr min RSD tx % RSDA % Tween-80 H
1 20.35 3.47 4.39 m
2 21.36 3.08 4.18 XAN 7~10
3+4 24.25 3.37 3.60 CZE
5 18.04 3.53 4.42 MEEKC XAN
6 23.56 3.94 3.34
7 12.14 2.83 3.15 EOF H, EOF
8 12.90 2.93 4.18 H, H, H,
9 14.56 3.15 3.29
10 14.13 3.34 4.37
Operating conditions 50 mmol L borate buffer pH 9.5 contain-
ing 10% v v n-butanol 80 mmol L n-heptane 5 mmol L sulfated CDs

B-CD and 120 mmol L SDS applied voltage 20 kV capillary temper-
ature 35 C  detection at 265 nm.
For xanthone No. see Fig. 1. XAN CDh
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