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Optimization of Extraction Process of Prunellae Spica by Box-Behnken

Response Surface Methodology and Micro-genetic Algorithm
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[ Abstract | Objective: To optimize ultrasonic extraction process ranges of rosmarinic acid from Prunellae
Spica. Method: Taking ethanol concentration, liquid-solid ratio and extraction time as factors, yield of
rosmarinic acid as index, mathematical model was established by Box-Behnken response surface methodology. The
model was optimized by micro-genetic algorithm in order to obtain the optimum ranges of extraction process
parameters. Result: Optimal conditions of extraction process were as following: ultrasonic power of 200 W,
ulirasonic frequency of 53 kHz, ethanol concentration of (50.03 £1.21)% , liquid-solid ratio of (48.28 £2.27)
mL-g ™', extraction time of (47.34 +1.43) min. Yield of rosmarinic acid was 0.301% . Conclusion: This
optimized process has a high yield of rosmarinic acid, it can obtain a floated wide of process parameters.

[ Key words | Prunellae Spica; process parameters; optimal range; micro-genetic algorithm; rosmarinic

acid; ultrasonic extraction
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W o
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Table 1  Response surface test analysis of extraction process of

Prunellae Spica

No AZERRR BRI CHRBUNE EEEFR
B % /mL-g™! /min PR %
1 20 10 30 0.168 8
2 60 10 30 0.258 2
3 20 60 30 0.228 9
4 60 60 30 0.280 8
5 20 35 10 0.208 4
6 60 35 10 0.250 1
7 20 35 50 0.222 6
8 60 35 50 0.294 6
9 40 10 10 0.234 5
10 40 60 10 0.262 4
11 40 10 50 0.237 0
12 40 60 50 0.292 9
13 40 35 30 0.286 3
14 40 35 30 0.283 8
15 40 35 30 0.283 1
16 40 35 30 0.290 0
17 40 35 30 0.298 4

.15 -



55 22 55 20 ] FEXEFFFRE Vol. 22, No. 20
2016 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2016

XF 1 P8l R Design Expert 8. 0 8 F it 47
R T A3 AT, SO B 2 0 B AR, DLk 2% A
i 11 I8 SRy R0 AR, BT A L A O 25 4 AT LR 2,
AR FE Y = -9 500 +8 3704 +3 480B +969C -
18. 7AB + 19AC + 14BC -83.7A> -33. 1B* -27.4C*,

F2 BEAEARBFTEST
Table 2 ANOVA of regression modle

5 2% K SS f MS F P
LY 0.021 0 9 2.34x107° 49.21  <0.000 1
A 8.12x107° 1 8.12x10°* 170.60 <0.000 1
B 3.47x107% 1 3.47x10°% 72.86 <0.000 1
C 1.05x107° 1 1.05x107% 22.02 0.002 2
AB 3.50 x107% 1 3.50x10°%  7.34 0.030 2
AC 2.31x107% 1 2.31x10°%  4.84 0.063 6
BC 1.95x10°* 1 1.95x10°*  4.10 0.082 5
A? 4.72x107% 1 4.72x107% 99.06 <0.000 1
B? 1.80 x107% 1 1.80 x10°% 37.82 0.000 5
c? 5.06 x107* 1 5.06 x10 "% 10.63 0.013 9
B 2% 3.33x10°* 7 4.76 x107°

I AU 1.78 x10°* 3 5.94x107°  1.53 0.336 3
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Fig. 1 Response surfaces and contour plots for effect of factors on

yield of rosmarinic acid
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Table 3 ~ Optimum extraction conditions of rosmarinic acid by

micro-genetic algorithm

W ZEEE WEE RN ﬁﬁ’f_ﬁ%ﬁ
B % /mL-g ™! /min o

1 50. 20 46. 68 47.99 0.306 7
2 50.79 45.83 45.17 0.306 5
3 48.35 47.89 47.29 0.306 6
4 51.24 48.90 48.20 0.306 7
5 50.13 50. 55 48.77 0.306 7
6 49. 14 47.19 45.90 0.306 7
7 50. 21 48.83 47.50 0.306 8
8 50.61 48.24 48.36 0.306 8
9 50. 44 48.53 47.09 0.306 8

10 49.16 50. 16 47.11 0.306 7
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Fig. 2 Fitness curves of yield of rosmarinic acid in past dynasties
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Table 4 Average levels from random search results of rosmarinic

acid
95% A X 5]
EIL 7S HH
TR EBR
R TR 80/ % 50.03 =1.21 49.36 50. 69
W/ mLeg ! 48.28 £2.27 47.17 49.39
5 HUE 1]/ min 47.34 +1.43 46. 50 48.18
HRIEEBIEECR/%  0.3067 £0.000 1  0.306 6 0.306 8
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