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Optimization of technology for total flavonoids from of suspension cell
Tagetes patula L. by respone surface methodology
YUAN Yun—xiang

(College of Chemistry and Life Science, Weinan Teachers University, Weinan 714099, China)

Abstract: The callus induced from the leaf of Tagetes patula L. were suspended in liquid medium. Optimization
of flavonoids extraction process carried out in suspension cell culture through a single factor experiment and
response surface method. The solid —liquid ratio,ethanol concentration,extraction temperature and extraction
time on the extraction of flavonoids were investigated. Analysing by response surface method,the optimum
technological condition for suspension cell were ethanol concentration 72% ,the mass ratio 1:25g/mL,extracting
time 3.2h and extracting temperature 59°C. Under this condition the theoretical extraction rate of flavonoids was
21.49% ,validation value was up to 21.37%. The relative error between theoretical and validation was 0.12%.
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Table 1  Factors and levels of response surface experiment
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Table 2 Experiment design and result of response surface

method analysis

s A B C E}ﬁ?ﬁlﬂﬁ% (\%)
SCIME T
1 0 0 -1 18.16 17.83
2 0 0 1 1 18.6 18.41
3 0 -1 0 1 18.3 18.59
4 -1 0 0 -1 15.28 15.98
5 0 0 -1 -1 17.53 17.33
6 1 0 1 0 17.2 17.25
7 1 0 0 17.35 17.08
8 0 1 0 19.45 19.53
9 0 -1 1 0 17.86 17.97
10 0 0 1 -1 17.13 17.07
11 1 1 0 0 18.24 18.12
12 0 -1 0 -1 17.11 16.99
13 -1 0 -1 0 18.47 18.37
14 0 1 -1 0 19.11 19.43
15 0 0 -1 16.46 16.47
16 0 0 0 0 21.24 21.33
17 0 0 -1 1 19.62 19.29
18 -1 -1 0 0 18.05 17.78
19 0 0 0 0 21.65 21.33
20 0 0 0 0 21.34 21.33
21 0 0 0 0 21.23 21.33
22 0 -1 -1 0 19.05 19.03
23 -1 0 0 19.11 18.72
24 -1 0 0 1 18.24 18.67
25 1 -1 0 0 17.28 17.28
26 0 0 0 0 21.18 21.33
27 1 0 -1 0 17.4 17.72
28 0 1 1 0 18.9 19.35
29 -1 0 1 0 18.07 17.70
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HABAREZE (p>0.05) » %5 K222 52 K /ANHER A -
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Table 3 Variance analysis of regression model

K B By SEFRL P Prob>F
A 14 4.81 6732 3191  <0.0001%*
A 1 0.90 0.90 5.99 0.0282%
B 1 2.36 236 1565  0.0014%*
C 1 0.97 0.97 6.47 0.0234%*
D 1 8.15 8.15 5409 <0.0001%*
AB 1 2.500x10° 2.500x10° 0.017 0.8993
AC 1 1.000x10* 1.000x10* 0.066 0.8005
AD 1 1.07 1.07 7.11 0.0184*
BC 1 0.24 0.24 1.59 0.2275
BD 1 2.500x10° 2.500x10° 0.017 0.8993
CD 1 0.096 0.096  0.64 0.4379
A2 1 33.39 3339 221.61  <0.0001%*
B? 1 7.64 7.64 5070 <0.0001%*
c? 1 10.88 10.88 7222 <0.0001%*
D2 1 26.18 26.18 17373 <0.0001%*
7 14 0.15 2.11

KR 10 0.20 1.97 5.50 0.0574A 3%

iz 4 0.036 0.14

LA 28 69.43

ek 22 W, p<0.05; % 22 A 3, p<0.01. [HIH R HR=
0.9696, R?,;=0.9392, R%,,=0.8336.
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Fig.6 Effect of ethanol concentration and liquid/solid ratio on

extraction rate of total flavonoids
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Fig.8 Effect of extraction time and liquid/solid ratio on

extraction rate of total flavonoids
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Fig.9 Effect of extraction temperature and ethanol concentration

on extraction rate of total flavonoids
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Fig.10  Effect of extraction time and ethanol concentration on

extraction rate of total flavonoids
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Effect of extraction time and extraction temperature on

extraction rate of total flavonoids
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Fig.6  Simulated results by Pseudo second-order kinetics plot
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