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Optimization of Homogenate Extraction for Arctiin from Arctium lappa L. by Response Surface Methodology

XIE Jie, LI Hong-juan, ZHU Xing-yi, YANG Fan, WANG Ping*
(Key Laboratory of Pharmaceutical Engineering of Ministry of Education, College of Pharmaceutical Sciences,
Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Response surface analysis (RSA) methodology was used for optimizing homogenate extraction processing of arctiin
from Arctium lappa L. Based on single-factor experiments, the effects of ethanol concentration, extraction time and liquid-material
ratio on extraction rate of arctiin were explored by Box-Benhnken central composite design method. The optimal extraction
conditions were ethanol concentration of 83%, extraction time of 93 s, liquid-material ratio of 17:1 (mL/g) and particle size of less
than 1.0 mm. Under these optimal extraction conditions, the actual yield of total arctiin was 31.62 mg/g, which was consistent
with the predicted yield of 31.72 mg/g. Results indicated that homogenate extraction was an effective method to extract arctiin
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from Arctium lappa L.

Key words: homogenate extraction; arctiin; response surface analysis (RSA)
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Table 1 Factors and levels of response surface experiments
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Fig.1 Effect of ethanol concentration on extraction rate of arctiin from
Arctium lappa L.
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Fig.2 Effect of extraction time on extraction rate of arctiin from
Arctium lappa L.
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Fig.3 Effect of liquid-material ratio on extraction rate of arctiin from

Arctium lappa L.
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Fig.4 Effect of particle size on extraction rate of arctiin from
Arctium lappa L.

6

22 L EAARAL i N b

Box-Benhnken iR 56 45 F 41K 2 fion, R4 1~12 4
TR, 13~15 Aiks. Hrp: Xo=(SBEER
34— 80)/20, Xo=(HLHLUI A — 100)/40, Xe=(¥kL—
15)/5. LAZRSEFFARE(Y) MmN, #FESEREAMA
Ja, AR E A A TR

0.53XXs — 0.15X2Xs — 0.84X1?2 — 0.66X2?> — 1.11Xs?

%2 Box-Benhnken R T ERER

Table 2 Design and results of Box-Benhnken experiments

R Xi X2 Xs Y 4351134 [(malg)
1 -1 -1 0 30.4
2 -1 1 0 29.4
3 1 -1 0 30.6
4 1 1 0 30.1
5 0 1 -1 29.5
6 0 -1 1 30.5
7 0 1 1 30.1
8 0 -1 -1 29.3
9 -1 0 -1 29.6
10 1 0 -1 28.6
11 —1 0 1 29.7
12 1 0 1 30.8
13 0 0 0 316
14 0 0 0 315
15 0 0 0 317
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Table 3 Variance analysis of regression model

e R R Y7 F i P {E
A 9 14.90 1.66 28.23 0.0001**
Xu 1 0.13 0.13 2.13 0.1877

Xz 1 0.36 0.36 6.16 0.0421*
Xa 1 2.10 2.10 35.83 0.0005**
XiXe 1 0.063 0.063 1.07 0.3362
XiXs 1 1.10 1.10 18.80 0.0034**
XoXa 1 0.090 0.090 1.53 0.2553
X? 1 2.94 2.94 50.06 0.0002**
X3 1 1.83 1.83 31.28 0.0008**
X3 1 5.19 5.19 88.46 < 0.0001**
W= 7 0.41 0.059
AU 3 0.32 0.11 4.89 0.0797
Hrig e 4 0.088 0.022
MR 16 15.31 R?=0.9732

H: %P <0.05, ZREFE; «x.P <0.01, ERHEFE.
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Fig.5 Response surface plots for the effects of cross-interactions among
two factors on extraction rate
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