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Optimization of ultrasound-assisted extraction of total lignans from
Zanthoxylum armature DC.by response surface methodology
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(School of Life Science and Engineering, Lanzhou University of Technology , Lanzhou 730050, China)

Abstract: Objective: To optimize the ultrasound-assisted extraction technology of total lignans from Zanthoxylum
armatum DC.Method : Based on the single-factor tests,the extraction conditions of ethanol concentration, ratio of
solvent to material, extraction temperature and ultrasonic power were optimized by response surface methodology
in order to increase the extraction rate of total lignans from Zanthoxylum armatum DC. Results: The optimal
extraction rate of lignans were ethanol concentration 79.6% , ratio of solvent to material 20mL/g, extraction
temperature 67.0°C and ultrasonic power 150W.Under these optimized conditions, the extraction yield of total
lignans was up to 3.406% , which was agreed with model predictions. Conclusion: The extraction process by
response surface methodology was reliable and the optimal extraction rate of lignans was achieved.
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Table 1  Factors and levels of RSM about extraction condition
of total lignans from Zanthoxylum armatum DC.
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Fig.1 Effect of ethanol concentration on the yield of
total lignans from Zanthoxylum armatum DC.
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Fig2 Effect of temperature on the yield of

total lignans from Zanthoxylum armatum DC.
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Fig.3 Effect of the ratio of solvent to material on the yield
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of total lignans from Zanthoxylum armatum DC.
2.1.4  HF IR I ARUE AR IR 2R 2 O R 59 5
[i] 32 $ R 2 50°C, LBt 73 KR 90% B0k
FEo 1021, ehAs i P S B ) 4, LB HX A i 21 42
B ARy, g R sl 40 anE o, 25 S TR
2 100~ 150W Hif, A S 28 P4 O3 28 W 104 s, T >
FEL N 150W iF, ANE 2R A BOR fe iy, 22 Bt
FEDIAAYIEIN , AR R PR IBCR T B L, 0 B H
B A T A AR S A AT B R A BT R as
SRR, 3 Y BN R P P AR AT 2 H AR 5 R
FEOTIR A, o AT A 0 P B 3 I Y, DT TR
ANEZR BPL IR, T LIOKE i )V T 5K 56 v A 2 3R
EHR125~175W
251

(}00 125 150 175 200 225 250
)2 (W)

P4 A DA LA 3R S IR 15
Fig4 Effect of ultrasonic power on the yield of

total lignans from Zanthoxylum armatum DC.
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Table 2 Experimental design and extraction yield of

total lignans with Box—Behnken software

H Hy 2%
s X, % x x T
1 1 0 0 2.925
2 0 0 0 0 3.29
3 1 0 1 0 3.060
4 -1 -1 0 0 2.876
5 0 -1 0 1 1.758
6 0 0 0 0 3.268
7 0 0 -1 1 2.105
8 0 0 1 1 2.063
9 0 0 1 -1 2.321
10 0 0 0 0 3.218
11 0 0 -1 -1 2.380
12 -1 0 0 1 2.290
13 0 1 1 0 2.530
14 0 0 0 0 3.25
15 1 0 0 1 2.350
16 0 1 0 1 1.860
17 0 1 0 -1 2.022
18 -1 1 0 0 2.804
19 1 -1 0 0 2.987
20 0 -1 0 -1 2.180
21 0 0 0 0 3.234
22 0 -1 1 0 2.610
23 0 1 -1 0 2.690
24 -1 0 -1 0 3.117
25 -1 0 0 -1 2.489
26 1 0 -1 0 3.225
27 1 0 0 -1 2.520
28 0 -1 -1 0 2.633
29 -1 0 1 0 2.950
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