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Optimization of the ultrasonic-assisted alkaline extraction of polysaccharides
from Rhodiola crenulata by response surface method
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ABSTRACT: AIM To optimize the ultrasonic-assisted alkaline extraction of polysaccharides from Rhodiola cre-
nulata by response surface method. METHODS  With the yield of polysaccharides from Rhodiola crenulata as an
index, together with NaOH solution concentration, ultrasonic time and ultrasonic temperature as factors, the extrac-

tion technology was optimized by response surface method. RESULTS The best conditions were 0. 25 mol/L for
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NaOH solution concertaion, 27.28 min for ultrasonic time and 47.15 °C for ultrasonic temperature, the yield

reached 29. 41% , which was 1. 50 times and 0. 73 times higher than that obtained by water extraction and ultrason-

ic wave-assisted water extraction, respectively. CONCLUSION

charides from Rhodiola crenulata.
KEY WORDS: Rhodiola

surface method
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This method can increase the yield of polysac-
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1. polysaccharides from Rhodiola crenulata
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Fig.1 Gel permeation chromatogram
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Fig.2 Effect of NaOH solution concentration on yield
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y, LR, SEERBCR TR, N, AR
PEHIAESS C
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Fig.3 Effect of ultrasonic temperature on yield
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Fig. 4 Effect of ultrasonic time on yield
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Tab.1 Factors and levels

A K
WX -1 0 1
A NaOH/ (mol-L~") 0.25 0.5 1.0
B #7515} [A]/min 10 20 30
C AR E/C 45 55 65

2.2.2 RIS Pl “2.2.1” WiF 34
WE N AR, 2R (Y) N E#1TR
o IR FIZE R I 2,
| H Design-Expert 34X 2 2 £k 747 [0 )9 43
Mr, 85 [ 7 FE Y = 15.25 — 7.944 + 1.30B -
2.62C - 3.034B + 3.77 AC + 0.28BC + 2.24A° -
2.82B% -3.93C*, JEM4Hr (F3) BR, A, C,
AB, AC, B, CC B EMER (P<0.01),
FHAIX 3 SRR XS T 25 3000 52 M0 A 2 5 B
LHEXRR, FRF, RPTAEE (P>0.05), %
BRI BT, T LU 4 i A5 2
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F2 AWEITMER
Tab.2 Design and results of tests

Y iae A B C LR/ %
1 0 1 1 7.24
2 0 0 0 16.72
3 0 0 0 16. 89
4 1 -1 0 6. 86
5 0 0 0 14.19
6 0 0 0 14.19
7 1 0 1 5.75
8 0 0 0 14.28
9 0 1 -1 9.54
10 -1 -1 0 17. 04
11 -1 0 1 13.75
12 -1 1 0 28. 54
13 1 0 -1 5.83
14 -1 0 -1 28.90
15 0 -1 -1 10. 32
16 1 1 0 6.24
17 0 -1 1 6.91
x3 FESW
Tab.3 Analysis of variance
FEKE P Al By FE P1H
T 785. 47 9 87.27 17.13 0.000 6
A 504. 83 1 504.83  99.09 <0.000 1
B 13. 60 1 13.60  2.67 0.146 3
C 54. 81 1 54.81  10.76 0.013 5
AB 36.72 1 36.72  7.21 0.031 3
AC 56.78 1 56.78  11.14 0.012 4
BC 0.31 1 0.31 0.06 0.812 8
A? 21. 04 1 21.04  4.13 0.081 6
B? 33.47 1 33.47  6.57 0.037 4
c? 65. 10 1 65.10 12.78 0.009 0
B 35. 66 7 5.09 — —
2 4P 35 27. 62 3 9.21  4.58 0.087 8
2RI 8. 04 4 2.01 — —
eyl 821.13 16 — — —
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M) 17 T AT P B A v 2k IR . i R RT T, NaOH 53
W AR FE K, (H KT 0. 25 mol/LL A,
AN s B R AR 45 ~ 50 CHE, 155k
IR BE 3G ni s on, (R 50 °C B2 ALK ;
MO HREL 10 ~ 25 min B}, 53R [ 25 I ] A0 ZE
M, {525 min AR R, KOs 2 TR
=k

Zi b pr ik, f AR & NaOH ¥ i ik B
0.25 mol/L, #B 75 i B 47.15 °C, # 7 i
27.28 min, ZHifE%Rk29.52%
2.2.4  BUESCES  ARHEm N SR LR R T2
2, BT 3 IR UEIR . A5 2R R R
29.13% | 29.45% . 29.65% , F¥J{H K 29.41%
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Fig. 6 Effects of NaOH solution concentration and ul-

trasonic temperature on yield

(RSD =0.89% ), SHEHMAE (29.52% ) #%
I, B R AT EE

2.2.5 TEXFHSzm Xk R Rk
PR B A AT 8, AR 115 R 43 5
J311.75% (RSD =0.54% ) #116.98% (RSD =
0.82% ). HULATAI, ARSZEGZHEHE (29.41% )
BPL L2 Miie g r kBl T 150 £5 R
0.73 1.
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Fig. 7 Effects of ultrasonic time and ultrasonic tempera-

ture on yield
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