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Abstract: The surface of silica was modified by §-gluconolactone, a multi-hydroxyl molecule, to

prepare a new stationary phase for hydrophilic interaction chromatography (HILIC) of strongly
polar compounds from traditional Chinese medicine. The separation properties and separation
mechanisms of the stationary phase to six polar components were investigated by changing kinds
of organic solvent (ethanol, acetonitrile and tetrahydrofuran) and concentration, salt concentra-
tion and column temperature. The retention times of the solutes decrease with increasing the con-
centration of water in mobile phase from 0 to 40% (v/v), indicating a typical HILIC mode for the
separation of the solutes, whilst the curves of the retention times of the six solutes exhibit “U”
shape with the change in the concentration of the water from 0 to 100% (v/v), indicating a
mixed-mode of hydrophilic interaction and reversed-phase chromatography working on the separa-
tion of the solutes. The results of the salt concentration and pH affected the retention time show
that there were weak electric interactions between the solutes and the prepared stationary phase.
The fact that the strongly polar solutes and Danshen injections could be separated well indicated
that the prepared stationary phase has a potential application in the separation of strongly polar
components in traditional Chinese medicine and other strongly polar compounds.
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Fig. 2 Chromatograms of solutes in three different S
mobile phases
Chromatographic columns: a—c. §-gluconolactone bonded col- ’
umn (100 mm X4, 6 mm); d. silica column (100 mm X 4. 6 mm). y
Mobile phases: a. ethanol-ammonium acetate aqueous solution (2)[12]
(80:20, v/v); b. tetrahydrofuran-ammonium acetate aqueous :
solution (80320, v/v); c, d. acetonitrileammonium acetate a- log k= log ky— (A, /ny) log Ny, (2)
queous solution (80:20, v/v). Ammonium acetate aqueous solu-
! (2) o hy AL my

tion; 15 mmol/L, pH 5. 2.
Solutes: 1. amygdalin; 2. puerarin; 3. rutin; 4. mangiferin;

5. chlorogenic acid; 6. salvianic acid A sodium. N
’ B
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Fig. 3 Effect of components of mobile phase on the retention of solutes
Chromatographic column: §-gluconolactone bonded column (100 mm X4, 6 mm). Mobile phases: a. ethanol-15 mmol/L. ammonium ace-
tate aqueous solution (pH 5.2); b. tetrahydrofuran-15 mmol/l. ammonium acetate aqueous solution (pH 5. 2); c. acetonitrile-15 mmol/L

ammonium acetate aqueous solution (pH 5. 2).

1
Table 1 Effect of organic solvent species in mobile phase on retention factor (k) of solutes
Organic solvent Chlorogenic acid Salvianic acid A sodium Amygdalin Puerarin Rutin Mangiferin
Ethanol 27.4 31.3 7.9 11.1 18.2 25.7
Tetrahydrofuran 28.1 33.7 10. 1 13.9 19.3 25.7
Acetonitrile 28.4 34.1 12.9 17.3 22.5 26.3

Mobile phase: organic solvent-ammonium acetate aqueous solution (90:10, v/v).
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Fig. 4 Effect of the concentration of buffer in mobile °

phase on retention of solutes
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Table 2 Entropy changes and enthalpy changes of

Mobile phase: acetonitrile-ammonium acetate aqueous solution

with different concentrations (pH 5. 2; 80:20, v/v). Other con-

.. . . six solutes in transition from mobile
ditions were the same as in Fig. 3.

phase to stationary phase
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Fig. 5 Effect of pH values of mobile phase on
retention of solutes ’ -
Mobile phase: acetonitrile-15 mmol/L. ammonium acetate , ,
aqueous solution (80320, v/v). Other conditions were the same ¢
as in Fig. 3. ( 6), .
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