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Optimization of ionic liquid based ultrasonic-assisted extraction of polysac-
charide from Pueraria f. niveus stem
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Abstract: The optimal extraction conditions of polysaccharide from Pueraria f. niveus stem in Wuyi Mountain were
studied by ultrasonic assisted extraction method. On the basis of single-factor experiment, the extraction rate of polysaccha-
rides from the Pueraria f.niveus was determined as the index. Box-behnken was designed with four factors at three levels.
Response surface method was used to analyze the effect of four factors on the extraction rate of polysaccharides from the stem
of Pueraria f.niveus, and the optimization was carried out. The optimal extraction conditions were as follows: the 6% ionic
liquid [ BMIm ][ PF6] was 3. 00 ml, ultrasonic power was 630 W, ultrasonic extraction time was 25 min, the solid-liquid
ratio was 1 : 35. Under the optimal extraction conditions, the extraction rate of polysaccharide from the stem of Pueraria {.
niveus was 22.53 mg/g. Besides, the scanning electron microscope observation results showed that the microstructure of the
Pueraria {. niveus was destroyed greatly by ionic liquid ultrasonic treatment.
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Table 1 Levels and coding of factors in response surface analysis
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Fig.1 The 3D scanning of excitation and emission wavelengths of redistilled water, glucose and polysaccharide
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of polysaccharide
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Fig.3 Effects of ultrasonic power on the extraction rate of pol-
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Table 2 The design and results of response surface analysis

30 1

40 1:50

) A R AR A R

(g/ml)  FB(ml) (W) (min) (mg/g)
1 1:30 3 540 25 21.92
2 1:30 2 630 25 16.06
3 1:30 3 630 25 19.19
4 1:30 3 450 20 14.87
5 1:30 3 540 20 15.15
6 1:30 2 540 20 17.98
7 1:30 2 540 30 19.10
8 1:30 3 630 20 18.45
9 1:25 3 630 30 17.14
10 1:30 3 630 25 19.52
11 1:30 4 450 25 14.01
12 1:25 4 540 25 13.51
13 1:30 4 540 30 11.32
14 1:30 3 540 25 21.89
15 1:30 4 630 25 15.31
16 1:35 3 450 25 16.47
17 1:30 3 450 30 16.78
18 1:30 4 540 20 15.52
19 1:25 3 450 25 13.01
20 1:30 3 540 25 21.91
21 1:35 3 630 25 20.73
22 1:30 2 450 25 17.31
23 1:35 3 540 30 14.45
24 1:25 3 540 20 10.67
25 1:25 3 630 25 17.19
26 1:35 2 540 25 19.87
27 1:25 2 540 25 13.64
28 1:35 4 540 25 13.47
29 1:30 3 630 30 17.13
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Table 3 Results of variance analysis

B PR AmE B FAH PH  EBFME

A 18.700 0 1 18.7000 3.990 0  0.065 7 -
B 36.120 0 1 36.1200 7.7000 0.014 9

C 12.850 0 1 12.8500 2.7400 0.1200 -
D 0.900 0 1 0.9000 0.1900 0.668 6 -

AXB 9.8300 1 9.8300 2.1000 0.1697 -
AXC 0.0016 1 0.001 6 0.0003 09855 -
AxD  12.8500 1 128500 27400 0.1201 -
BxC 1.6300 1 1.6300 03500 0.5654 -
BxD 7.0800 1 7.0800 1.5100 02396 -
CxD 26100 1 26100 0.5600 0.4682 -

A2 83.0400 1  83.0400 17.7100 0.0009  **

B? 729300 1 729300 155500 0.0015  **

c? 27.9400 1 27.9400 59600 0.0285 *

D? 652000 1 652000 13.9000 0.0022  **
PRl 266.6300 14 19.0500 4.0600 0.0065  **
2 656600 14 4.690 0 -
AU 35.6900 10 35700 0.4800 0.8443 -
4iiR2z 299700 4 7.490 0 -
M2 3322000 28 -
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Fig.7 Effects of ultrasonic power, ionic liquid volume, ultrasonic

Pueraria f. niveus
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Table 4 Results of parallel test

time, solid-liquid ratio on the extraction rate of polysaccharide from the

eIzt T A2 HH3 i 4 S5 SEIME
SO 1 436.00 1 488.00 1 491.00 1 547.00 1 456.00 1 483.60
ZHHRECE (mg/g) 22.03 22.89 22.99 22.98 21.75 22.53
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Fig.8 Scanning electron micrographs of Pueraria f. niveus samples treated with redistilled water, [ OMIm] [ PF6], [ HMIm] [ PF6],

[ BMIm] [ PF6]
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