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Fig.1 The chemical structure of some components of total saponins from Gynostemma pentaphyllum Makino
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Tab.1 The results of the amination of chloromethylated highly-crosslinked polystyrene

Reactant System Produced resin

Produced Conversion
Cl content®* of Amine® ) . .
resin molar ratio Solvent Nitrogen Exchange Residual percentage
chloromethyl .
number . CH;Cl/amine content®  capacity* Cl content* (%)f
resin
I 1.90 DEA-TMA 1/2° DMF1 1.03 0. 90° — —
| 2.50 DEA 1/2 DMF 1.00 1.26 1.09 52.5
N 2.50 DMA 1/2 95 % EtOH 1.53 1. 64 0. 60 75.6
v 2.50 DMA 1/2 DMF 1.70 1.81 0.55 77.6

a. The unit of all these items is mmol/g; b. DEA, TMA, and DMA are the abbreviations of diethanolamine,
trimethylamine ,and dimethylamine respectively; c. The mixed amines are composed of 20% TMA and 80% DEA; d.
DMF is dimethylformamide; e. 0. 90 is the total basic exchange capacity in which weakly-basic exchange capacity is

0. 462 and strong one 0. 434; f. Conversion percentage is calculated as in literature[2]
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Tab.2 The chracterization of the physical struotures of the resins 1 —V
Resin Densities (g/ml) Pore volume  Specific surface  Average pore
number Stacked Apparent skeleton (ml/g) area(m?/g) radius(nm)
1 ' 0.48 0. 81 1. 04 0.27 96. 1 5. 62
| 0. 41 0.73 1.12 0.48 187.1 5.15
I 0. 47 0. 83 1.17 0.35 146.1 4.79
N 0. 36 0.70 1.13 0.54 306. 3 3.53
v 0. 39 0.72 1.12 0. 50 333.5 3. 00
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Tab.3 The adsorption capacity of the resins 1 — V for gypenosides
) Resin Gypenosides concentration Colorimetric analysis in test termination Adsorption

Resin weight in test begining Sample volume  Absorbance  Concentration® capacity®
number (mg/ml) () (mg/ml) (mg/g)

1 0. 2200 2.7617 50 0. 440 1. 8301 127.0

1 0. 2204 2.7617 50 0. 409 1. 6963 143.0

| § 0. 2201 2.7617 50 0.437 1. 8171 128.8

N 0. 2207 2.7617 50 0.314 1. 2862 200. 6

v 0. 2210 2.7617 50 0. 456 1. 8991 117.1

a. The concentration of gypenosides was calculated from absorbance according to the regression equation as shown in
figure 1; b. The adsorption capacity was calculated with the following formula: Capacity(mg/g)=[(C,—C)-V]/W,
where C, and C are considered as concentrations of gypenosides respectively in test begining and termination, V is the

used volume of gypenosides solution, and W is resin weight
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Fig. 3 The kinetic curve of the resin I in ad- Fig. 4 The kinetic curve of the resin 1and X
sorbing gypenosides in adsorbing gypenosides
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Fig. 5 The kinetic curve of the resin Nand

V in adsorbing gypenosides
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THE SYNTHESIS OF POROUS WEAKLY-BASIC RESINS WITH LOW
EXCHANGE CAPACITIES AND THEIR PROPERTIES
IN THE ADSORPTION OF GYPENOSIDES

MA Jianbiao, WANG Limin, LI Jianmin,
ZHAO Cunxiang, SHI Zuoging, HE Binglin
(Institute of Polymer Chemistry, Nankai University, Tianjin, Post code; 300071)

ABSTRACT
Four porous weakly-basic resins ( I —V ) were synthesized from a highly-crosslinked
polystyrene resin s-008( I ) through its chloromethylation and a successive aminoation. The
structures of the resins were characterized and their properties in the adsorption of gypeno-
sides were then determined. The results showed that the adsorption capacities and kinetics of
these resins were influenced by both their physical and chemical structures.

Key words Weakly-basic resin, Polymeric adsorbent, Gypenosides





