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Synthesis of Phosphorylated Polysaccharides from
Tussilago farfara by Mixed Phosphate Method
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( College of Pharmacy, Shaanxi University of Chinese Medicine, Xianyang 712046, Shaanxi, China )

Abstract: Phosphorylated polysaccharides from Tussilago farfara were synthesized by mixed phosphate
method. The synthetic process was optimized via response surface method on the basis of single factor
experiment using the substitution degree (DS) of phosphate group as evaluation index. The results showed
that the optimum synthetic conditions were as follows: mass ratio of mixed phosphate to polysaccharides
1.5 : 1, mass ratio of sodium dihydrogen phosphate to disodium hydrogen phosphate 2.0 : 1,reaction time
6.0 h, reaction temperature 86 °C, urea dosage 14.25% (based on the total mass of the reactants).Under the
optimized conditions, the average DS of phosphorylated polysaccharides from Tussilago farfara was 0.697. The
results of antioxidant experiment revealed that phosphorylated polysaccharides from Tussilago farfara had
better scavenging abilities on DPPH-, O;¢ and *OH than that of polysaccharides from 7ussilago farfara, and
the maximum scavenging rates to DPPHe, O, and *OH were 98.91%, 48.85% and 50.34%, respectively.
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process; antioxidant activity; modernization technology of traditional Chinese medicines
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Fig. 1 Effect of mass ratio of sodium dihydrogen phosphate
to disodium hydrogen phosphate on the DS
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Fig. 2 Effect of mass ratio of mixed phosphate to
polysaccharides on the DS
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Fig. 5 Effect of urea dosage on the DS
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Table 1 Factor and level of the designed experiment
22 K
-1 0 1
S TH] X /h 5 6 7
SN il Xo/°C 70 80 90
PRE & X:/% 10 15 20

F: A4 =(X-6)1, B=(X,-80)/10, C=(X;-15)/5,
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Table 2 Program and test results of RSM

= X X> X3 B

1 6 70 20 0.55

2 6 70 10 0.53

3 7 80 10 0.51

4 7 70 15 0.52

5 7 90 15 0.59

6 6 90 20 0.58

7 5 80 10 0.57

8 5 90 15 0.52

9 6 90 10 0.54

10 5 70 15 0.48

11 6 80 15 0.68

12 7 80 20 0.56

13 6 80 15 0.67

14 6 80 15 0.68

15 5 80 20 0.54

#3IRNWER
Table 3  Analysis of variance

FERWE mEVHFM AhE W F P
R 0.048 9 5.290x10° 112.59 <0.0001
A 1.361x107* 1 1.361x10™* 2.90  0.1495
5.253%107° 1 5.253x10°  111.81  0.0001
C 5.780%x107* 1 5.780x10*  12.30  0.0171
AB 1.323x10°* 1 1.323x10°* 2.81  0.1542
AC 2.601x107° 1 2.601x10° 5536  0.0007
BC 1.000x107* 1 1.000x10°* 2,13 0.2044

A2 0.018 1 0.018 388.29 <0.0001
B 0.011 1 0.011 240.26 <0.0001
c 0.015 1 0.015 32231 <0.0001
B2 2.349x107° 5 4.698x10°  — —
KRz 2.302x10°1 3 7.675x10°° 1.97  0.3544
iR 4.667x10° 2 2.333x10° — —
pegill 0.048 14 — — —
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Fig. 6 Response surface for the effect of temperature and
time on the DS(a),response surface for the effect of
time and urea dosage on the DS(b) and response
surface for the effect of temperature and urea
dosage on the DS(c)
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Fig. 7 FTIR spectra of samples
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Fig. 8 Effect of mass concentration of sample on the

scavenging rate to DPPHe
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Fig. 9 Effect of mass concentration of sample on the
scavenging rate to Oy°
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