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1 SnCl,
18 mL 85°C
1.1
AB-8 201 x 2 D280
1% 1.3.3
x1 .
SnCl, 35C
0.1 mmol
32.0% Re
Rgl Rb1 3
R1 . QAX0.5-1 QAX0.5-2 QAXO0.5-3.
Waters 486 1.3.4
Waters 510 Waters TU-1810 - 1
BET
THZ8821
HL-2 1.4
Autosorb-1-MP 0.502 g
BSZ-100 1000 mL
1.2 HPLC PNS 163 mg/L -
1.2.1 420 nm E.
Kromasil C18 0.36.
5 pm 4.6 mm x 150 mm To= 1.5
31:69 V:V 210 nm 20 pL 02g¢g 250 ml
0.8 ml/min 2 100 mL
1.2.2 25+0.1 C
13 420 nm PNS
E co—c. x Vx107
Qe PNS = W
E.p Co PNS mg/L. ¢,
. PNS mg/L V
1.3 L W g Qoms
1.3.1 1000 mL PNS mglg .
x1 100 g xI 1%
500 mL
30¢g ZnCl, 200 mL . AB-8
40°C 201x2 D280 0.2¢g
Qims Eun.
5.0 mmol 1.6
1.3.2  Friedel-Craft 500

mL 30 g 200 mL
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. 5 wt%
80 vol % 5%
80% . 5 BV
BV 1 BV =30 mL
1.7 QAXO0.5
QAX0.5-1 QAX0.5-2 QAXO0.5-
3 02¢ 100 mL 1.5
AB-8
AB-8 D280 201 x2 AB-8
1.8 201 x 2
1.2 cm
30 mL 1 BV/h D280.
PNS £ :rnl::e:CialP:ij;:;lln[:aramelers and adsorption capacity of some kinds of
PNS B Specific  Anion Ego
PNS surface  exchange e e of the
2.0 BV Adsorbent - a capacity Z/Z; mg/g  oquilibrium
80% 1.0 BV/h m’/g  mmol/g solution
2.0 BV. AB-8 480 0  021~0.55 52.4 0.023
PNS D280 95 3.0 0.21~0.55 25.8 0.126
PNS 201 x 2 — 3.8 0.21~0.55 1.5 0.21
PNS 163 mg/L E
AB-8 D280  PNS
1.9
5% NaOH-80 %
AB-8 D280
2 . 2 80%
QAX0.5 AB-8
PNS 1.8 D280
80%
2 NaOH NaOH
2.1 D280
5%  NaOH
AB-8 D280
1 AB-8
D280
PNS
PNS

PNS
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Table 2 Influence of eluting agent on removal of PNS and pigment from 2.2 QAXO0.5
AB-8 and D280
AB-8 adsorbent D280 adsorbent Q AXO0.5 Davankov
Eluting Ratio of Ratio of Friedel-Craft
elution Eq of elution Epg of
agent
for PNS elution for PNS elution
% %
80% EtOH
95.6 0.28 94.9 0.004
aqueous
5% NaOH + 80%
96.2 0.32 94.22 0.28
EtOH aqueous
5% NaOH
10.1 0.006 12.2 0.012

aqueous

Step 1 Chloromethylation reaction

@ @ CH,0CH,C1
© ZnCl, 40°C

Step 2 Post-crosslmking reaction

SnCl CH
4 2 CH,CI
85°C
Step 3 Quaternarization
CH, CHLCl (CHy);N CH, CH,N(CH,);
40°C

Scheme 1 Reactive steps of synthesize QAX0.5 resin

3 QAX0.5

QAX0.5-1  QAX0.5-2
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Table 3  Physical parameters of synthesized QAX0.5 adsorbent 018
Anion exchange Specific surface g 0.16 D)j -8
No. of ) Particle size S 014
capacity area g v
adsorbent ) m/m = 012k
mmol/g m’/g \£ . J
QAXO0.5-1 1.0 786 0.21~0.55 & 0.10f
S
QAX0.5-2 2.1 692 0.21~0.55 £ 0.08-
QAX0.5-3 2.7 405 0.21~0.55 § 0.06-
=
8 0.04r
2.3 QAXO0.5 S 002 F
e 1BV=30mL
4 QAXO N 5 0.00 ch .-k_l'l/J 1 L
2 4 6 8 10
4 QAXO0.5- Volume of effluent (BV)
0.40
2 PNS b
035} p——0—"
0.30F
025F o
o 0.20f
PNS 90%
0.15F
1 D280 d
0.10
0.05r
I1BV=30 mL
0.00 ch h bl 1 1 1 I L
36 9 12 15 18 21 24 27 30
Volume of effluent (BV)
QAXO0.5
> 1 Dynamic adsorption curve of the QXA0.5-2 adsorbent
a Adsorption curve for PNS b Adsorption curve for pigment
QAX0.5-2

Table 4 Adsorption and desorption properties toward adsorbent QAX0.5

Adsorption Desorption
No. of Ep of Ratio of )
adsorbent Cems equilibrium elution for Faao of
mg/g elution
solution PNS %
QAX0.5-1  76.8 0.018 92.7 0.002
QAX0.52  75.4 0.002 93.2 0.001
QAX0.5-3  62.1 0.016 95.4 0.002
2.4 QAXO0.5-2
I QAX0.5-2 PNS
5 BV
PNS
PNS 12 BV
PNS
QAX0.5-2 5
BV 163 mg/l. .
2 80%
1.LO0BV/h  QAX0.5
2.3 BV
PNS . 1.8

QAXO0.5-2 PNS 32.0%
93.8%  PNS 95% E.
0.36 0.008.
PNS
0.7
€0.6— g
=
E 0.5 \
[72]
§04— q
o
£ o3t i \
= u|
2 02f
g
0.1F
“ oo 1 BV=30mL
0.0 f . . L Bepem
0.0 04 08 12 16 20 24 28

Volume of elution (BV)

- 2 Desorption curve of PNS with 80% aqueous ethanol solution
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Table 5 Results of purification through QAX0.5-2 adsorbent 5

Before After

purification purification

PNS content % 32.6 93.8

Ep 0.36 0.008

Recovery % 95.6

Table 6 Stability of purification ability of QAX0.5-2 adsorbent

. . PNS content Epg of
Experiment times )
in product % the product

1 cycle 93.8 0.008
2 cycle 92.6 0.016

The first time 3 cycle 94.2 0.007
for regeneration 4 cycle 91.5 0.012 PNS -

5 cycle 90.8 0.023
6 cycle 87.2 0.094

The third time for regeneration 93.6 0.008
The fifth time for regeneration 92.5 0.004
The ninth time for regeneration 91.8 0.012 —

32.0% 90 %

2.5

[V BV N S }

6 " —80% »%.
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SYNTHESIS OF POLYMERIC ADSORBENT WITH QUATERNARY AMMONIUM
GROUP AND HIGH SPECIFIC SURFACE AREA AND ITS APPLICATION
IN PURIFICATION OF EXTRACT OF
PANAX NOTOGINSENOSIDE 1LEAVES

LIU Rui WU Chunmi WANG Chunhong SHI Rongfu SHI Zuoqing
Key Laboratory of Functional Polymer Materials ~ Ministry of Education
Institute of Polymer Chemistry ~ Nankai University — Tianjin 30007

Abstract Mechanism of adsorption for panax notoginsenoside PNS and pigment was studied by comparing with
the static adsorption capacity and the influence of eluting agent on removal of PNS and pigment among three kinds of
commercial resins such as macroporous adsorbents AB-8 gel ion-change resins 201 x 2 and macroporous ion-change
resins D280 respectively. The result of pilot study revealed that adsorption of PNS was based on the hydrophobic
interactions and that of pigment was based on the synergistic effect of ion exchange effect and hydrophobic
interactions. Hereby a series novel polymeric adsorbents with high specific surface area and high content of
quaternary ammonium groups e.g.—N" CH ; were synthesized using Davankov post-crosslinked reaction . Then
adsorbents were used to purify the panax notoginsenoside PNS in the extract of leaves. Adsorption—desorption
properties of the quaternary ammonium polymeric adsorbents were investigated . It was showed that the adsorbent
with 692 m’ /g specific surface area and 2.1 mmol/g content of —N* CH ; groups exhibited the best purification
effect. The content of PNS increased from 36.2% in crude extract of Sanqi leaves to 90.0% and E,, down to
0.008. And the recovery of PNS was over 95% . Since the mechanism for adsorption of PNS and pigment was
different PNS and pigments can be eluted from the adsorbent using different eluting agent respectively. Thus the
adsorptive purification procedure of PNS in the extract of leaves by using this adsorbent is much simpler as compared
with conventional purification methods the purify processes are combined in one step. Moreover the stability and the
regeneration of the quaternary ammonium polymeric adsorbents are evaluated. The results showned that pigments on
the adsorption can be removed by elution with 80% aqueous ethanol solution containing 5% of sodium hydroxide
and the adsorbent should be regenerated to remove the pigments after it had been used for five circles. The purifying
performance of the adsorbent was very stable after regeneration and it can be used repeatedly. So the quaternary
ammonium polymeric adsorbent with high specific surface area can be used to purifying PNS in the extraction of
leaves with high quality.

Keywords Panax notoginsenoside Hydrophobic interactions lon exchange Synergistic effect





