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Table 1 Efiect of cross-linking degree on the skeleton structure and the adsorption capacity

. Cross-linking Skeleton Apparent Specific Average Pore Adsorption
Resin degree density(p,) density(p,) surfce area pore radius volume capacity
(%) (g/mk) (g/ml) (m/g) {nm) (mL/g) (mg/g)
1 12.7 .87 0.64 29.9 27.7 0.41 98.0
2 25.5 0.89 0.55 95.4 15.0 0.71 183.1
3 38.3 0.90 0.50 266.5 6.7 0.89 224.9
4 51.3 0.95 0.45 552.1 4.2 1.17 347.9

# Preparation condition: porogenic agent, toluene/paraffin=2/1; porogenic agent/monomer = 2: 1; content of carbonyl unit

0.9~ 1.0mmol/g

Table 2 Effect of porogenic agents on the skeleton structure and the adsorption capacity

Porogenic Skeleton Apparent Specific - Average Pore Adsorption
Resin®  agents (1oluene desity(p,} density( p,) surface area pore radius volume capacity
/paraffin g/ g} (g/mL) {g/mL) {m®/g) {nm) (mL/g) (mg/g)
4 2:1 0.95 0.45 552.1 4.2 1.17 347.9
5 1:1 0.99 0.41 459.9 6.3 1.44 269.5
6 4:1 1.04 0.54 586.4 3.1 0.91 349.8
7 1:0 0.97 .63 531.5 2.1 0. 56 320.0

* Preparation condition: cross-linking degree 51. 3% ; porogenic agent/monomer = 2 1; content of carbonyl unit 0. 9 ~

1.0mmoal/g
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Table 3 Effect of skeleton structure on the adsorption selectivity

Adsorption efficiency Adsorption efficiency
Resin”® RA/SS ratio in residual
of stevioside of rebaudioside A
solution
(%) (%)
1 27.5 26.4 0.73
2 48.3 43.5 0.79
3 60.0 54.1 0.83
4 87.3 81.9 1.02
5 71.0 66.4 0.83
[ 85.6 81.3 0.94
7 81.8 78.2 0.86

* Preparation condition; cross-linking degree 51.3% ; porogenic agent: toluene/ paraffin = 2/1; porogenic agent/menomer =

2:1; content of carbonyl unit 0.9~ 1. 0mmol/g
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Table 4 Effect of polarity on the skeletion structure

. Content of Skeleton Apparent Specific Average Pore
Resin carbonyl unit density (p,) density (p,) surface area pore radius volume
(mmol/g) {g/mL) (g/mL) (m*/g) (nm) (mL/g)

8 0.0 1.05 0.53 . 610.0 3.0 0.93

9 045 1.03 0.51 564.5 3.6 0.99

10 0.73 0.97 0.46 558.9 4.1 1.15

4 0.96 0.95 0.45 552.1 4.2 1.17

11 1.84 1.01 0.50 537.0 3.7 1.00

12 3.74 1.03 D.57 518.7 3.0 0.78

+ Prcparation condition; cross-linking degree 51. 3% ; porogenic agent toluene/ paraffin = 2/1; porogenic agent/ monomer =

2:1
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_Table 5 Effect of polarity on the adsorption capacity and the adsorprion sel=ctivity

Adsorption Adsorption .
Content of Adsorption RA/SS ratio
efficiency efficiency of . dual
Resins” carbonyl unit capacity 1N residua;
of stevioside rebaudioside A bt
{mmol/g) {mg/x) solution
o (%) (%)
0.00 314.5 80.3 78.7 0.78
0.45 334.2 84.1 80.4 0.88
10 0.73 330.9 84.3 78.9 0.96
4 0.96 347.9 87.3 81.9 1.02
11 1.84 345.7 85.0 80.9 0.92
12 3.74 337.5 87.0 84.8 0.84

* Preparation condition: cross-linking degree 51. 3% ; porogenic agent: toluene/ paraffin = 2/1; porogenic agent/ moncmer =
2:1
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Fig.1 HPLC spectra of stevia glycosides solution
a) Original solution, b) elfiuent

Table 6 Dynamic separation effect of the resin with carbonyl unit

RA/SS RA/{RA+S5+RC) RC/{RA+/S5+RC) (RA+ S5+ RC)/Total

Original Sclution 0.72 0.36 0.15 0.65
Effluent” (mL)

150170 2.24 0.64 0.08 0.91

170~ 190 1.96 0.61 0.08 0.91

190210 1.54 0.56 0.08 0.95

210~250 1.18 0.48 0.11 0.9

250--290 0.91 o4 0.13 0.85

* Breaking point is after 150mL
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STUDIES ON THE ADSORPTIVE SELECTIVITY OF THE POLAR
RESIN WITH CARBONYL GROUP ON REBAUDIOSIDE A

CHEN Tianhong, ZHANG Yang, SHI Zuoqing, LIU Xiaohang, HE Binglin
(Institute of Polymer Chemistry, State Key Laboratory of Functional Polymeric Materials for Adsorption and
Separation, Nankai University, Tianjin  300071)

Abstract A series of polar resins based on polystyrene with carbonyl groups were
synthesized and their polarity and skeleton structure were characterized. The relationship of
polarity with the physical structure of the resins was investigated, and the adsorption
capacity and the adsorptive selectivity properties of these resins toward stevioside and
rebaudioside A were discussed in great detail. The results showed that polar resin with
carbonyl group content at about .9~ 1.0 mmol/g, average pore radius at around 4.0 nm
and specific surface area above 500 m?/g exhibited the highest adsorptive selectivity toward
stevioside. A new method for separating rebaudioside A from other stevia glycosides is also
developed.

Key words Polar resin, Adsorptive selectivity, Rebaudioside A, Separation



