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Preparation of moisture-proof resin complexes of polysaccharides from Astragali
Radix and the hygroscopicity
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ABSTRACT : AIM To prepare the moisture-proof resin complexes of polysaccharides from Astragali Radix and to
investigate the hygroscopicity. METHODS The resin complexes prepared by static-ion exchange method were
characterized by scanning electron microscope, differential scanning calorimetry and Fourier transform infrared
spectroscope, and the moisture absorption characteristic parameters were measured. In addition to the indices of
resin’ s drug loading and polysaccharides’ utilization rate for evaluation, the polysaccharides’ concentration, resin-
polysaccharides ratio, reaction temperature and reaction time were taken into consideration as influencing factors for
the preparation optimization by orthogonal test. RESULTS  The optimal conditions were determined to be
7 mg/mlL for polysaccharides’ concentration, 2 : 1 for resin-polysaccharides ratio, 45 °C for reaction temperature ,

and 7 h for reaction time, the resin’s drug loading was 149.0 mg/g at the polysaccharides’ utilization rate of
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29.80% . The obtained resin complexes, with homogeneous dispersion, were found to be small and brown particles

formed by chemical bonding rather than physical adsorption. The resin complexes of polysaccharides were superior

to either polysaccharides from Astragali Radix or blank resin, with an improved critical relative humidity and mois-

ture absorption reduction in both initial velocity and acceleration ( absolute value). CONCLUSION The good

moisture-proof property of resin complexes of polysaccharides from Astragali Radix has a certain application value.

KEY WORDS:; polysaccharides from Astragali Radix; moisture-proof; resin complexes; preparation; hygroscop-

icity
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Wb, 45 CTEIRIRZ 4 h, o8, WA, £
A1, HfE,
2.1.3 RIS ORI R 0 e K A
PR R SRS, R R - B (5, 7E 200 ~
800 nm YK I N AT AN, &I R Kk
P 490.5 nm, Sli/KBIPEXT TG T8, B e
il 4 A 490. 5 nm,,
2. 1.4 KMEXRRZLE KEBEWHR “2.1.17 WF
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Fig. 1 Effects of various factors on resin’ s drug loading

and polysaccharides’ utilization rate
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D>C, WERILTZ N A,B,C, Dy, R
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45 C, [NFTE 7 he
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Tab.1 Factors and levels

A ZHl/ C D
K T 7 .
(mg-mL~") TR/ C i E]/h
1 5 2:1 45 5
2 7 2.5:1 50 6
3 9 3:1 55 7
F2 EXHRWER
Tab.2 Results of orthogonal tests
WiEESR
EYN ¢ p R swm e
7 L JHE% AP
(mg-g™)

133.5 26.7 0.8749
108.0 27.0 0.8126
99.0 29.7 0.8439
149.8 30.0 0.9819
119.2  29.8 0.8970
103.0  30.9 0.8750
144.7  28.9 0.948 5
120.8  30.2 0.908 9
3 3 2 1 100.3  30.1 0.8521
K, 2.5314 2.8053 2.6588 2.6240
K, 2.7539 2.6185 2.6466 2.636 1
K; 2.7095 2.5710 2.6894 2.7347
R 0.2225 0.2343 0.0428 0.1107

R3 HESW

Tab.3 Analysis of variance

WE  smzerinf AmE B Fid

O 00 N N B W N =
W W NN N ===
N = W N = W N -
—_ W = N W N =
W0 N = W W N —

e
A 0.009 2 2 0.004 6 28.521 1 %
B 0.010 2 2 0.0051 31.5499 %
D 0.002 5 2 0.0012 7.5840 —
C(i%2)  0.0003 2 — — —

H: Foos (2,2) =19.00, Foo (2,2) =99.00, P <0.05
2.2.3.6 RS # UL L T2 %4 3 ALRE A,
ATy 147010 149. 0, 149.3 | 148.6 mg/g, V-
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29.87% . 29.72% , SFE-HI{H 29. 80% .

2.3 mAg Ay AL

2.3.1 AMPERRYT BUMIRE S WE R, T
HACLE, WHIRE A A A8 5 i Nk, 55
Bzs FARNE (PR 88 S 3L e 35 50 2wl it
B MRS R GWEE, BB sE T
WEE, A VLA E R E R RDEH, MaE A2 A
Yok, BARULE 2,

B E & YA

CEEAMBEH RS, ~<200)

DMIRE AR, <200)

B2 #AESMER

Fig.2 Appearance and characters of resins
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Fig.3 Diagram for differential scanning calorimetry analysis

2.3.3 SR HLLASGIE Y BRI, B
TN . WIEEEY . YIRS YIEE, Wik
HER, T4 000 ~450 cm ™' i [ N ST, 45
RILE 4, HIERH, SEELZHEE 1 026 cm ™ [T
BRI, SAREIR I C-0-0 Fik B i) AN X Bk i 45
Rl >, BRIl

501



2017 4£3 A
£39% H3

TR %

Chinese Traditional Patent Medicine

March 2017
Vol. 39 No. 3

W, iz IR AR RS S R g . S H
WG LEL, ABUE MR GYIR, BT S g
1E3022, 1083, 1047 em "B AW s i 4 71 2%
S T RE R TR AL AR - N (CH;) S &
A S, TR L, S ORI i
HAZ

o [ acEEE)
i [ ?‘ i
J [],,.; R BCERE
-. .ﬁ]\ By, cMmEAn)
vku‘jw, D (WEE A )
4000 3000 7600 1000
BeH/cm!

B4 Otk

Fig.4 Infrared spectrogram
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Tab.4 Moisture absorption equations and parameters

B W I b 28 5 R R? W P SRy Vo/ (% +h™") a/(% +h?)
LW Y= -0.000 92X* +0.266 7X +4.1251 0.9933 Y= -0.001 84X +0. 266 7 0.266 7 -0.001 84
2 ARIE Y=-0.00041X*> +0.114 5X +4.3493 0.9875 Y= -0.000 82X +0.114 5 0.114 5 -0.000 82
WARE & Y= -0.000 47X> +0.126 3X +4.6658 0.9745 Y= —0.000 94X +0.126 3 0.126 3 -0. 000 94
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Fig.5 Moisture absorption curves Fig. 6 Critical relative humidity curves
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