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The Preparation of Chemical-Bonded Hyperbranched Polymer
Coated Column for Capillary Electrophoresis and Their
Application to Separation of Basic Proteins
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Abstract A series of hyperbranched poly amine-ester s were synthesized using one-step and
pseudo-step procedure respectively and their molecular structures were characterized by IR

hydroxyl value and viscosity. These polymers were coated on the inner surface of the fused-sili-
ca capillaries in a chemical bonding process. The electroosmotic flow and the separation capa-
bility for basic proteins of the coated capillaries were investigated. The results demonstrated
that the coating in the capillaries could greatly reduce the electroosmotic flow and effectively
suppress protein adsorption in the pH range of 3 — 7. The separation efficiency of the coated
capillary of hyperbranched poly amine-ester s with trimethylolpropane and pentaerythritol as
the core was 10°/m and 10’/m respectively. The separation efficiency and the stability of basic
proteins on these coated capillaries were found excellent.
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Fig.1

Structures of hyperbranched polymer amine-ester s

a. trimethylolpropane as core b. pentaerythritol as core.
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Fig.2 IR of hyperbranched polymer amine-ester s
a. G6 with trimethylolpropane as core one-step proce- - M T
dure b. G7 with trimethylolpropane as core one-step proce- - M .
dure c. G7 with trimethylolpropane as core pseudo-step
. . 2.4
procedure d. G7 with pentaerythritol as core pseudo-step
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KOH 2 abcd4 Fig.3 Effect of the buffer pH on electroosmotic flow
365 357 CE conditions 0.040 mol/L phosphate buffer capillary
361 355 358 355 362 355 mg/g column 51/35.5 cm x75 pm i. d. hydrodynamic injection 15

s at 10 cm applied voltage 16. 0 kV.
1. uncoated column 2. KH-560 coated column 3. hyper-

branched polymer coated column.
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Fig.4 Electropherograms of basic proteins on coated capillaries
CE conditions applied voltage 21.0 kV other conditions as in Fig.3. Fora b c¢ d columns see Fig.2.
1. cytochrome C 2.lysozyme 3. a-chymotrypsinogen A.
1
Table 1 The separation efficiency and resolution for coated capillaries
Plate number/ 10°/m R,
a b c d a b c d
Cytochrome C 0.498 3.85 7.89 185 5.978 9.758 17.89 66.55
Lysozyme 0. 666 4.30 5.76 238 2.588 7.593 25.49 29.29
a-Chymotrypsinogen A 0.936 5.60 8.38 218 4.275 8.072 20. 19 28.46
Fora b ¢ d columns see Fig.2.
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Table 2 Reproducibility of migration time on coated 8 1398
column for basic proteins 5 Lu Yu Lin De Wei Huanyu Shi Wenfang. Acta Polymerica
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n =5 n=3 column n =3
Phys 1990 28 1483
Cytochrome C 0.405 1.145 0.75 . . . .
7 Yu Xiaowei Hu Qiaoling Fu Yanbin Zhu Yongqun. Poly-u-
Lysozyme 0.337 1.136 0.58
rethane Industry
a-Chymotrypsinogen A 0.330 1.180 0.65 1997 12 1 44

Conditions are the same as in Fig. 4.



