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Study on optimization of the extraction process of total alkaloids in
Anisodus tanguticus ( Maxim. ) Pascher by response surface
methodology and its anti-inflammatory activity
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' Key Laboratory of Tibetan Medicine Research ,Northwest Institute of Plateau Biology Qinghai Provincial & Key
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Abstract ; In this study, the root of Anisodus tanguticus ( Maxim. ) Pascher was used as the experimental material and the con-
tent of total alkaloids was considered as the detection index. The optimum extraction conditions of total alkaloids in A. tanguii-
cus roots were investigated using response surface methodology (RSM). The optimum extraction conditions were ; liquid-solid
ratio of 61: 1, ethanol concentration of 78% , extraction temperature of 80 °C , extraction times of 2 ,and extraction time of 2 h,
with a theoretical total alkaloid content of 1.687% . According to the optimal extraction process conditions, the total alkaloids
from the roots, seeds and above-ground parts of Anisodus henryi were extracted, and the total alkaloid contents were (1.639
+ 0.033)% ,(0.950 £ 0.019)% and (0.852 + 0.031)% ,respectively. By detecting the effect of anisodus alkaloids on
lipopolysaccharide (LPS)-induced nitric oxide (NO) in mouse peritoneal macrophages (RAW 264.7) ,biological extracts of
20-80 wg/mL roots and arciall. parts were found it can significantly inhibit the production of NO in RAW 264.7 cells with a
dose-dependent effect. This study provides theoretical guidance for the industrial production of the extraction and separation of
alkaloids from A. tanguticus medicinal materials, provides data support for clarifying the anti-inflammatory effects of A. tangu-
ticus ,and provides a basis for the development and utilization of A. tanguticus.
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Fig. 1 The effects of liquid-solid ratio on
the yield of alkaloids from A. tanguticus
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Fig. 2 The effects of temperature on the

yield of alkaloids from A. tanguticus
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Fig. 3 The effects of extaction times on the

yield of alkaloids from A. tanguticus
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Fig. 4 The effects of ultrasonic time on the

yield of alkaloids from A. tanguticus
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Fig. 5 The effects of concentration of ethanol on the

yield of alkaloids from A. tanguticus
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Table 2 Design and results of response surface
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1 40 60 80 1.251
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3 60 100 100 0.919
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5 40 100 80 1.306
6 60 80 80 1.694
7 60 60 100 0.974
8 60 100 60 1.085
9 60 80 80 1.805
10 60 80 80 1.639
11 40 80 100 1.473
12 80 80 60 1.417
13 60 60 60 1.196
14 60 80 80 1.639
15 80 60 80 1.362
16 40 80 60 1.306
17 80 100 80 1.417
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Table 3 ANOVA of mathematic model

5 KR o T #yJ F fii Pl B
Source Sum of squares df Mean square F value P value Significance

#5754 Model 1.06 9 0.12 11.44 0.002 0 .3 Significant

A 1.513E-003 1 1.513E-003 0.15 0.713 2 -

B 3.920E-004 1 3.920E-004 0.038 0.8510 -

c 0.046 1 0.046 4.48 0.072 1 -

AB 4.441E-016 1 4.441E-016 4.304E-014 1.000 0 -

AC 0.077 1 0.077 7.44 0.029 5 -

BC 7. 840E-004 1 7. 840E-004 0.076 0.790 8 -

A? 7.822E-003 1 7.822E-003 0.76 0.4128 -

B? 0.39 1 0.39 38.23 0.000 5 -

c? 0.47 1 0.47 45.41 0.000 3 -

5% Residual 0.072 7 0.010 - - -
4 Lack of fit 0.051 3 0.017 3.29 0.139 8 Notzs:iéiniant

%% Pure error 0.021 4 5.203E-003 - - -

BAR Cor total 1.13 16 - - - -
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Fig. 6 Factors interaction effects on total alkaloids extraction yield from A. tanguticus
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Fig. 7  Effects of LPS at different concentrations on
the secretion of NO in RAW 264.7 cells
1 : 5 CON [#, * * * P <0.001, Note;Compared with CON,
***P<0.001.
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Fig. 8 Effects of the extracts from seeds,acrial part and roots of A. tanguticus on RAW 264.7 cell viability
7.5 CON 4 k%, " * P<0.01, Note:Compared with CON, * * P <0.01.
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Fig. 9 Effects of the extract from seeds,acrial part and roots of A. tanguticus at on the secretion of NO in RAW 264.7 cells
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