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Response Surface Methodology as an Approach to Optimize Catalpol Extraction from Radix Rehmannia glutinosa
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Abstract : Objective: To optimize the process parameters of solvent reflux extraction of catalpol from Radix Rehmannia
glutinosa. Methods: On the basis of one-factor-at-a-time experiments, response surface methodology (RSM) was used for process
parameter optimization. A regression model was established describing catalpol extraction yield as a response to various process
parameters. Results: The optimal extraction conditions were 72.94% methanol aqueous solution as the extraction solvent,
extraction temperature 54.8 °C, extraction time 3.0 h and number of repeated extractions 2. Under these conditions, the catalpol
extraction yield was 3.513%. Conclusion: The established regression model can accurately and conveniently predict catalpol

X TLEHA

extraction yield. The optimal extraction process obtained is efficient and feasible.
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Fig.1 Effect of methanol concentration on catalpol extraction yield
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Fig.2 Effect of temperature on catalpol extraction yield
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Fig.3 Effect of solid-to-liquid ratio on catalpol extraction yield
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Fig.4 Effect of extraction time on catalpol extraction yield
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Table 1 Factors and their coded levels in Box-Behnken experimental
design
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Table 2 Box-Behnken experimental design and corresponding
experimental results

KK AH B 28 C ki D $2H Y 3R
Gl BN L W Lk 1] 13 1%
1 -1 -1 -1 -1 3.116
2 —1 —1 —1 1 3.157
3 -1 -1 1 -1 3.131
4 -1 -1 1 1 3.261
5 —1 1 —1 —1 3.325
6 -1 1 -1 1 3.495
7 -1 1 1 -1 3.299
8 —1 1 1 1 3.489
9 1 -1 -1 -1 3.007
10 1 -1 -1 1 3.064
11 1 —1 1 —1 3.127
12 1 -1 1 1 3.135
13 1 1 -1 -1 3.276
14 1 1 —1 1 3.353
15 1 1 1 -1 3.273
16 1 1 1 1 3.355
17 -2 0 0 0 3.377
18 2 0 0 0 3.258
19 0 -2 0 0 3.068
20 0 2 0 0 3.477
21 0 0 -2 0 3.082
22 0 0 2 0 3.213
23 0 0 0 -2 3.261
24 0 0 0 2 3.414
25 0 0 0 0 3.506
26 0 0 0 0 3.491
27 0 0 0 0 3.504
28 0 0 0 0 3.485
29 0 0 0 0 3.484
30 0 0 0 0 3.495
31 0 0 0 0 3.490
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Table 3 Variance analysis of the established regression equation

Iy =K SF 5 A i )7 Rl F 1t P {5
A 0.028773 1 0.028773 63.59667  0.0001**
B 0.280584 1 0.280584 620.1647  0.0001**
C 0.0084 1 0.0084 18.56628 0.000541**
D 0.039285 1 0.039285 86.83019  0.0001**
A2 0.064879 1 0.064879 143.4005  0.0001**
B2 0.099146 1 0.099146 219.1374  0.0001**
c? 0.232308 1 0.232308 513.4607 0.0001**
D? 0.051973 1 0.051973 114.875  0.0001**
AB 0.000743 1 0.000743 1.641257 0.218411
AC 0.000011 1 0.000011 0.023346  0.880471
AD 0.009851 1 0.009851 21.77231 0.000258**
BC 0.004001 1 0.004001 8.842287 0.008959**
BD 0.008696 1 0.008696 19.21946 0.000462**
cD 0.001502 1 0.001502 3.318845 0.087238
TR 0.735766 14 0.052555 116.1596 < 0.0001
W= 0.007239 16 0.000452
R AL 0.06789 10 0.006789 90.58084  0.069
PRI 0.00045 6 0.000075

Mz 0.743005 30

W: «.P<0.05, ZREF; «x.P<0.01, ZHHEE.
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Fig.5 Response surface plot slowing the effects of methanol concentra-
tion and temperature on catalpol extraction yield
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