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Optimization of Fagopyrum Dibotrys (D. Don) Hara Extraction Technology Based on Multi-objective
Genetic Algorithm

ZHAO Yanjun', XIE Shengyang', ZHANG Xiaoxia®, LIU Yuan®, WU Fan', CAI Tiantian', WU Qiaofeng®
(1.The First Affiliated Hospital of Zhejiang Chinese Medicial University, Hangzhou 310006, China; 2.College of Pharmacy,
Zhejiang Chinese Medical University, Hangzhou 311400, China)

ABSTRACT: OBJECTIVE To optimize the extraction technology of Fagopyrum dibotrys (D. Don) Hara. METHODS The
ethanol concentration, solvent multiple, extraction time and extraction times were selected as the investigation factors, and the
orthogonal test was carried out with the total flavonoids and extract yield. A quadratic regression model of total flavonoids and
extract yield was established by SPSS 19.0 software. It was further optimized by multi-objective genetic algorithm to determine
the optimal extraction process of Fagopyrum Dibotrys (D. Don) Hara. RESULTS  The best extraction condition for Fagopyrum
dibotrys (D. Don) Hara were as follows: 24 times of 61% ethanol, extracted 3 times at 80 ‘C, each time was 1.90 h. The yields of
total flavonoids and extracts were 11.58% and 22.83%, respectively, which were consistent with the predicted results.
CONCLUSION The multi-objective genetic algorithm can optimize the extraction of effective parts of Fagopyrum dibotrys (D.
Don) Hara, the process is stable, and the yield of active ingredients is high.

KEYWORDS: Fagopyrum dibotrys (D. Don) Hara; extraction technology; multi-objective genetic algorithm
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1 EXRBEZEAT
Fig. 1 The factors and levels of orthogonal test
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Fig.2 Design and result of orthogonal test

ﬁjé HE Yil% Y2/%
v X Xz X3 X
1 1 1 1 1 18.73 8.47
2 1 2 2 2 19.01 8.37
3 1 3 3 3 18.97 8.91
4 2 1 2 3 21.99 10.57
5 2 2 3 1 17.31 8.10
6 2 3 1 2 18.66 8.63
7 3 1 3 2 21.08 10.32
8 3 2 1 3 20.93 9.69
9 3 3 2 1 15.42 6.99
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K; 8999 81.76 91.07 97.22

R 520 16.11 4.63 18.67
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Fig. 1  The fitness curve of the total flavonoids of

Fagopyrum dibotrys(D. Don) Hara
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Fig. 3 The optimal extraction conditions of total flavonoids
from Fagopyrum dibotrys (D. Don) Hara were obtained by
single target genetic algorithm
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2 61.70 23.55 1.99 2.87 11.27
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4 61.15 24.40 1.99 2.94 11.60
5 60.89 23.89 1.85 2.93 11.34
6 60.78 24.62 1.98 2.85 11.54
7 60.81 24.85 1.94 2.84 11.50
8 61.96 24.70 1.98 2.98 11.61
9 60.64 23.71 1.91 2.98 11.48
10 61.45 24.02 2.00 2.92 11.49
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Fig. 2 The fitness curve of the extract rate of Fagopyrum

dibotrys (D. Don) Hara
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Fig. 4 The optimal extraction rate of Fagopyrum dibotrys

(D. Don) Hara were obtained by single target genetic algorithm
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9 60.04 23.53 2.84 22.62
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algorithm
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Tab. 5 Results of the extraction conditions of total flavonoids
and the extraction rate of Fagopyrum dibotrys (D. Don) Hara

pat

"

were obtained by multi-objective genetic algorithm(n=10)
BEHLIL
R

1 60.41 23.19 1.94 2.98 22.75 11.46

2 61.16 24.97 1.87 2.91 22.67 11.49

X X5 X; X, Y, Y,

3 60.21 23.80 1.87 2.76 22.43 11.18

4 60.76  23.81 1.96 2.99 2278 1157
5 60.22  24.04 1.91 2.84 2264 1139
6 60.53  24.28 1.81 2.87 2265 1131
7 6126  23.63 1.91 2.89 242 1125
8 60.00  23.87 1.92 2.95 2288 1156
9 6031  23.59 1.87 2.94 2275 1139
10 60.60 2435 1.95 2.97 2284 1165
XE§ 60.55£041 2395£049 190+005 291+0.07 22.68+0.15 11.430.15
95%1] 5974~ 2299~ 181~ 277~ 2238~ 11.13~
EXE 6136 24.92 1.99 3.05 2298 1172
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