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Abstract: Total alkaloid was extracted from white prepared acidic water method, which was optimized by

response surface designs. Based on the results of one-factor test, response surface methodology with 4 factors and 3 levels was adopted
according to box-behnken experimental design principle. Two regression equations for the influence relationships of the extraction rate and four
varietals factors were established by response surface experiments: On the basis of regression models, the results with surface were simulated to

give optimized result and influencing trends of the main factors o
<

perature 30:°C. Under these conditions, the extraction rate was 48.5%+1.7%.
aloid; response surface methodology
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the extraction rate. The optimum extracting conditions are as follows: pH 3.4,

liquid-to-solid ratio 11 mg/g, extraction time 4.6 h and te
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Table 1 Factors and levelsof response surface design

KF
g% -1 0 +1
A (pH) 3 4 5
B [&hk/(mLg)] 5 9 13
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Table 2 Experimental design and results of RSM

%¥k5 A B C D TFUMA% ;}Y%; gﬁgﬁ“
1 0 0 -1 4 41.9 41.142.0
2 0 1 -1 0 45.1 47.845.3
3 0 0 0 0 404 1 40.4%3.1
4 0 1 0 -1 35:3 35.0£2.2
5 14 0 -1 «0 46.3 45.8+1.2
6 1 -1 0 0 315 32,7422
7 1 1 0 0 3.1 623.1
8 0 0 0 40. 40.443.1
9 00 0 w0 40 40.4£3.1
10 0 0 “1n /1 324 32.7£2.2
11 0 /R0 1 28.0 25.9+1.2
12 1 0 0 1 34.4 37.0+4.3

0 -1 -1, 0 38.0 39.742.3
14 -1& 0 0 25.7 26.6+8.6
15 0 401 455 44.441.2
6, 1. 0 0 1 333 34.0£2.5
7 -1 0 1 0 30.6 30.0£2.3
18 0 0 1 1 34.6 35.0+0.0
19 0 0 0 0 40.4 40.443.1
20 0 1 1 0 34.8 36.4+1.2
21 0 1 0 1 35.7 35.0+4.2
22 1 0 1 0 36.6 34.316.2
23 0 -1 0 1 29.0 26.6+4.9
24 1 0 -1 o0 412 39.1£2.0
25 0o -1 1 0 28.0 28.642.0
26 1 0 0 1 34.4 36.4+1.2
27 11 0 0 38.1 36.4+4.3
28 -1 0 0 1 34.7 36.0£3.1
29 0 0 0 0 40.4 40.443.1
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Table 3 ANOVA of response surface quadratic model

FERRE FiA aEE ¥HF  F{E P{L 2EH
Model 0082 14 583x10° 1457 <0.0001 **
ApH 463x10° 1 463x10° 012  0.7389
B-&ttt  0.02 1 002 3686 <0.0001 **
Ci&E 003 1 003 7729 <0.0001 **
D-Bf1 1.60x10* 1 160x10* 040 05379

AB  290x10° 1 290x10%® 725 00175 @ *
AC  309x10° 1 309x10° 771 00149 *
AD  454x10° 1 454x10° 041  0.7415

BC 2.83x10° 1 2.83x10°7.08x10° 0.9341

BD 1.13x10° 1 1.13x10° 0028 0.8688

CD 819x10* 1 819x10* 205 0.1746

A?  607x10° 1 6.07x10° 1515 0.0016

B? 0.02 1 002 4460 <0.00

C?  113x10° 1 1.13x10° 282 01

D’  641x10° 1 641x10%016.00 (00013 **/
%% % 561x10° 14 4.00x10*
K ni% £ 561x10° 10 5.61x10*
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Fig.1 Response surface showing pairwise interactive effects of
extraction conditions on the extraction rate
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