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Optimization of Kanzan flower flavonoids extraction process based on
response surface coupled genetic algorithm methodology and its
antioxidant and anti-inflammatory effects
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ABSTRACT: Objective To optimize the extraction process of Kanzan flower flavonoids and study its antioxidant
and anti-inflammatory effects. Methods The dynamic high-speed shear assisted ultrasonic extraction method was
used to extract Kanzan flower flavonoids. And the extraction process parameters were optimized using response
surface methodology combined with genetic algorithm methodology. At the same time, the antioxidant effect was

evaluated by the scavenging rates of 1,1-diphenyl-2-bitter hydrazine (DPPH) radicals and hydroxyl radicals, the
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anti-inflammatory effect was evaluated by the survival rate of RAW264.7 cells in mice, and tumor necrsis factor-o

(TNF-a), interleukin 6 (IL-6) and nitric oxide (NO) content. Results The optimum extraction conditions were: Shear

speed 14000 r/min, ultrasonic power 450 W, and ultrasonic time 30 minutes. Under these conditions, the yield of Kanzan

flower flavonoids was 15.91%, and the extraction effect of this method was superior to the other 2 kinds of single

extraction methods. Kanzan flower flavonoids had strong scavenging ability on DPPH radicals and hydroxyl radicals,

and the half maximal inhibitory concentration (ICsy) for DPPH radicals and hydroxyl radicals were 0.430 mg/mL and

0.572 mg/mL, respectively. Kanzan flower flavonoids could reduce the survival rate of mouse RAW264.7 cells and the

content of TNF-a, IL-6, and NO released by RAW264.7 cells, indicating that it had a certain anti-inflammatory effect.

Conclusion The obtained Kanzan flower flavonoids have strong antioxidant and anti-inflammatory effects, which

providing reference for the development and application of Kanzan flower flavonoids.

KEY WORDS: Kanzan flower; Kanzan flower flavonoids; dynamic high-speed shear; ultrasonic; genetic algorithm
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Table 1 Factors and levels table of response surface experiment
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Table 2 Response surface test design and results

s SES KA

A B C P4 /%
1 -1 -1 0 11.17
2 1 -1 0 11.68
3 -1 1 0 11.59
4 1 1 0 12.61
5 -1 0 -1 10.13
6 1 0 -1 10.15
7 -1 0 1 11.47
8 1 0 1 12.83
9 0 -1 -1 10.78
10 0 1 -1 10.89
11 0 -1 1 12.14
12 0 1 1 13.49
13 0 0 0 15.86
14 0 0 0 15.87
15 0 0 0 15.88
16 0 0 0 15.89
17 0 0 0 15.85
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Table 3 Analysis of variance results of response surface model

S CRNR R ME P
i 77.0700 9 8.5600  10379.18  <0.0001
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Fig.2 Response surface and contour maps of interaction of various factors
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Table 4 Effect of different extraction methods on the yield of Kanzan flower flavonoids
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Fig.4 Scavenging abilities of Kanzan flower flavonoids to
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#=5 FUBIEEBINT RAW264.7 40A0RE R 2 AE B T RIS M
Table 5 Effects of Kanzan flower flavonoids on the release of pro-inflammatory factors in RAW264.7 cells
25 TNF-o/(pg/L) IL-6/(pg/L) NO/(umol/L)

23 N B A 46.95+8.59 48.56+6.64 5.76+0.02

LPS 41 756.58+10.45% 283.39+10.51% 39.23+0.09"
Hu AN 95.68+9.87** 62.38+7.25%* 8.79£0.03**
0.01 mg/mL 645.85+28.78* 236.87+10.25* 32.42+0.08*
0.02 mg/mL 448.63+12.52%* 158.68+11.25%* 25.27+0.05%*
0.04 mg/mL 225.78+11.28** 112.14£7.35%* 16.29+0.06**
0.08 mg/mL 102.82+10.23** 67.48+8.02%* 12.14+0.04%**

W 525 I BRALAH L, #P<0.05, ##P<0.01; S8EEIZH(LPS ZH)H I, *P<0.05, **P<0.01,

3

2 it

ACBIR SR 8l 25 v o B U1 DI ) P Ay B B IO 14

AE BT, 28 17 T B )AL SR R IR I T2, W T
RIS 800: 3514543 14000 r/min., # 75 J) %K
450 W, ] 30 min, FEMCARPET, SCILPEAE BTG %
9 15.91%, M AFRBCSCR UG T FHoAth 2 Fhep— 4R8O o
RUMEAEE XS DPPH [ f SEFIR L [ iy LA S 7
BRfEF, ELXF A9 1Cso o4 0.430 mg/mL A1 0.572 mg/mL.
S LA AL B R T R S IR 2 SR B DG LA AL 2 i R R
/N RAW264.7 2 MLA7I5 % . RAW264.7 4 i B 780 1)
TNF-a. IL-6 Al NO &, UG —@ PR A
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