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Optimization of Water Extraction Process of Compound Honghuang Buccal Tablets by Multi-objective
Genetic Algorithm

LI Lin', ZHANG Guogqiang', SHI Xiaofeng!*", MA Quhuan? FAN Bin%, SHEN Wei’(/.Gansu University of TCM,
Lanzhou 730030, China; 2.Gansu Academy of Medical Science, Lanzhou 730050, China)

ABSTRACT: OBJECTIVE To optimize the water extraction process of compound Honghuang buccal tablets. METHODS
The water addition ratio, extraction time and extraction frequency were selected as the investigate factors, and the orthogonal test
was carried out with the total polysaccharides content and extraction yield as the inspection indexes. A quadratic regression
model of total polysaccharide content and extraction yield was established by Minitab 18.0 software, further multi-objective
genetic algorithm was used to optimize the orthogonal test results and determine the optimal extraction process of compound
Honghuang buccal tablets. RESULTS The optimal extraction process was as follows: 10 times the amount of water, reflux
extraction 3 times, 2.94 h for each time. CONCLUSION The optimized extraction process is stable and feasible, and the rates
of extracting effective ingredients is high. It can be used to extract compound Honghuang buccal tablets.

KEYWORDS: compound Honghuang buccal tablets; extraction process; total polysaccharide; extraction yield; multi-objective
genetic algorithm
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Tab.1 Results of recovery rate(n=9)

RS SR, INE/  WEE/ FEE SEIAE RSD/

e mg mg mg R BERE% %
1 15308 10400 25942 10225
2 15298 10400 25837  101.34
3 15296 10.400  25.964  102.58
4 15301 13.000 28313  100.10
5 15301 13.000  28.091 9839  99.88 1.83
6 15310 13.000  27.991 97.55
7 15298 15600  30.596 98.07
8 15301 15600  30.826 99.52
9 15293 15600  30.772 99.22
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Tab. 2 Factors and levels of orthogonal test
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Tab.3 Design and result of orthogonal test

. T s
A T o Tk o) e % e
1 1 1 1 1 23.13 15.31 49.69
2 1 2 2 2 38.36 23.60 79.21
3 1 3 3 3 51.67 28.04 100.00
4 2 1 2 3 35.07 22.42 73.92
5 2 2 3 1 47.64 26.15 92.73
6 2 3 1 2 28.39 19.03 61.41
7 3 1 3 2 43.18 24.98 86.32
8 3 2 1 3 24 .85 17.12 54.57
9 3 3 2 1 41.19 24 .48 83.52

K; 76.300 69.977 55.257 75313
K; 76.053 75.503 78.883 75.680
K; 74.803 81.643 93.017 76.163
R 1.497 11.700 37.760  0.850
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Tab. 4 Fitted equation of each single objective function

H b B8 8 & T FH r P

Y Y1=6.60+3.40X,+6.97X3+1.70X>X3  194.52  0.992 0.000
Y, Y,=4.1013.61.X,+5.50X5-0.30X>%;  35.28 0.955 0.001
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Fig. 1 Fitness curve of the total polysaccharide content
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Fig. 2 Fitness curve of the extraction yield
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Tab. 6 Random search results of extract yield for ten times

Tab. 5 Random search results of total polysaccharide
content for ten times
BENLAE R T Xo/h X3/ Y)/mg-g™!
1 2.94 2.99 52.47
2 2.95 297 52.31
3 2.99 2.96 52.53
4 2.98 2.99 52.81
5 2.96 2.99 51.64
6 2.98 3.00 52.93
7 2.99 2.96 52.53
8 2.90 3.00 52.25
9 2.95 2.99 52.55
10 2.98 3.00 52.93
Xts 2.96+0.03 2.99+0.02 52.60+0.23
95% Al {5 X [f] 2.94~2.98 2.97~3.00 52.42~52.77

BENLIR R P Xo/h X3/ % Yi/mg-g™!

1 2.95 2.99 28.52

2 2.99 2.97 28.46

3 2.97 2.96 28.52

4 2.95 3.00 28.63

5 2.98 2.95 28.58

6 2.94 2.98 28.68

7 2.98 2.98 28.52

8 2.98 3.00 28.46

9 3.00 2.99 28.55

10 2.93 2.99 28.68
Xts 2.9740.02 2.98+0.02 28.56+0.08

95%A {5 X [f] 2.95~2.98 2.97~2.99 28.50~28.62

WREREZY, 30 R)E, BB EEMN
/N BOK TSyl BE R B RE e, RBCR
RAFo TANZKAE R (X) ARBEA BLE 2 055 B9 H Ax
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Fig. 3 Max and average fitness curve of the total
polysaccharide content on multi-objective genetic algorithm
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Fig. 4 Max and average fitness curve of the extraction yield
on multi-objective genetic algorithm
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Tab. 7 Random search results by multi-objective genetic

0 10 20

algorithm for ten times

BENAE R T Xo/h Xa/Ik Y)/mg-g™! Y2/%

1 2.89 2.94 51.45 28.15

2 2.97 2.98 52.60 28.56

3 2.92 2.96 51.94 28.33

4 2.95 2.97 5231 28.46

5 2.97 2.98 52.52 28.53

6 2.95 2.94 51.95 28.32

7 2.96 2.95 52.16 28.39

8 2.90 2.99 52.13 28.41

9 2.99 3.00 53.02 28.70

10 2.88 2.96 52.60 28.22
xts 2.94+0.04  2.97£0.02  52.17£0.47 28.41+0.16
95% [ fF XA 2.91~2.97  2.95~2.98 51.82~52.52 28.28~28.53
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