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Preparation of Weak Cation-Exchange Packings Based on
Monodisperse Porous Poly Chloromethylstyrene-co-
Divinylbenzene Beads and Its Applications
in Separation of Biopolymers
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Abstract Monodisperse polystyrene seed particles were prepared by dispersion polymerization
of styrene in ethanol and water under a nitrogen atmosphere using benzoyl peroxide as an initia-
tor. Then the monodisperse porous poly chloromethylstyrene-co-divinylbenzene beads in
the range of 6 - 15 pm were prepared by one-step swelling and polymerization method. Based
on this media a new hydrophilic weak cation exchange stationary phase WCX for high
performance liquid chromatography was synthesized by a new chemical modification method.
The stationary phase was evaluated on the behavior of ion exchange separability and hydro-
philicity. Effects of the nature of salts and pH value on the separation and retention of proteins
of the stationary phase were investigated in details. It was found that the WCX resin follows ion
exchange chromatographic retention mechanism. It was also used for the rapid separation
and purification of lysozyme from egg white in only one step. The purity was found more than
96% and specific bioactivity of the purified lysozyme was as high as 71 184 U/mg.
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Fig.1 Scanning electron micrographs of the 8 pm P, vz beads
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Fig.2 Effect of flow rate on column back-pressure
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Fig.3 Chromatogram of standard proteins
separated by WCX column
WCX column size 10 cm x0.46 cm i. d.
The linear gradient elution was from 100% solution A 20
to 100% solution B 20 mmol/L

mmol/L phosphate pH 8.0
for 10 min and hold for 5

phosphate-1. 0 mol/L NaCl pH 8.0
min at a flow rate of 1. 0 mL/min. UV detection at 280 nm.
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Fig.4 Chromatogram for a fast separation of standard
proteins by WCX column
WCX column size 5 cm x0.4 cm i. d.
The linear gradient elution was 5 min and flow rate of mo-
bile phase was 3.0 mL/min. Other conditions and proteins are

the same as in Fig. 3.
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Fig.5 Effect of the nature of different salts on the retention of the proteins
a. NaCl b. NH,Cl c. KCL

Except the nature of salts all chromatographic conditions are the same as in Fig. 3.
Proteins 1. solvent + Myo 2. trypsinogen 3.RNase-A 4 5.Cyt-C 6. Lys.
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Fig.6 Influence of organic solvent in the mobile phase 96.2% RSD 13.95% n =
on protein elution 4 71 184 U/mg
a. without isopropanol added b. 5% isopropanol added
in both solutions A and B. 200
Other conditions and peaks are the same as in Fig. 3. r *
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yS Fig.7 Chromatogram for fast purification of
17.4 mg/g lysozyme from egg white
2.8 Except the linear gradient in 5 min and flow rate of mobile
) phase being 3. 0 mL/min other conditions are the same as in
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