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Optimization of Total Flavonoid Extraction from the Invasive Plant Species
Praxelis clematidea ( Asteraceae) and Its Antibacterial Activity
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Abstract: Flavones are important biologically active substances, thus methods to optimize total flavonoid extraction in
particular plant species are of significant worth. Response surface methodology (RSM) was performed using five single
factors (i. e. ,ethanol concentration, solid-liquid ratio, ultrasonic power, extraction temperature and extraction time) to
optimize experimental conditions for ultrasonic-assisted extraction (UAE) of total flavonoids from Praxelis clematidea ,an
invasive plant species. In addition, the bacteriostatic activity against Staphylococcus aureus before and after optimization
was compared. The result showed that the maximum yield of flavonoids was obtained under optimal extraction conditions
of 8 min extraction time ,60 °C extraction temperature ,54% ethanol concentration,a 26 solid-liquid ratio,and 165 W of
ultrasonic power. Under these conditions , the actual yield of total flavonoids was 2.385% (relative error,0.022% ; pre-
dicted value,2.407% ) . This yield of flavonoids is 1.025% higher than that of previous studies,and the extraction time
is shortened 2 hours and 22 minutes. And the antimicrobial difference was not significant( Before:13.898 + 0.44 mm,
After;:13.946 + 0.28 mm; P =0.805 > 0.05)by 100 wL 1.7275 mg/mL total flavonoid extraction. These results in-
dicated that RSM is a credible method for the optimization of total flavonoid extraction from P. clematidea.
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Table 1  The single factor experiments of technological conditions of total flavonoids extraction

¥ (A) BRI (B)BHR I (C) BT (D) FE IR (E) $&Hint [a]
No. Ethanol concentration (% ) Liquid/solid(mL/g)  Ultrasonic power(W)  Temperature (oC) Time (min)
1 variable 1:20 100 20 5
2 50 variable 100 20 5
3 50 1:25 variable 20 5
4 50 1:25 150 variable 5
5 50 1:25 150 60 variable

SR 5 R B 2R 2 25 L S A 1, SR P Box-Be-
hnken %731 ( BBD #1%1)3 2 3 /K FEAI4L 4 52K,
B # A Design-expert 8.0. 5 BT AN HE

1.2.3 RMEIELEHBRIEER
FR A BBD A5 780 100 5 B o0 0 ) 1) e A 2 T
ZAF, FEAE T A B AR AR E R AT S IR
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Fig. 1 Effect of ethanol concentration( A) ,liquid/solid ratio (B) ,ultrasonic power (C) ,temperature( D) and time(E) on the ex-
traction yield of total flavonoids from P. clematidea
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Table 2 The factors and levels of BBD of technological conditions of total flavonoids extraction

Hifil 7K Factor level

S LA S eI
Factor name Factor unit Factor code 1 0 1
24 & Ethanol concentration % A 40 50 60
Wk Liquid/solid ratio g/mL B 20 25 30
#3128 Ultrasonic power w C 100 150 200
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Table 3 Design and results of RSM

LIRS No A B C Y (%)
1 0 0 2.38
2 1 0 1 2.21
3 0 0 0 2.35
4 -1 0 1 1.9
5 0 1 -1 1.89
6 0 0 0 2.4
7 -1 1 0 2.03
8 0 0 0 2.39
9 1 -1 0 2.26
10 0 -1 -1 1.98
11 -1 -1 0 2.11
12 0 1 1 2.25
13 1 0 -1 1.87
14 0 -1 1 2.04
15 1 1 0 2.26
16 -1 0 -1 1.86
17 0 0 0 2.36

A A B A C ARSI Hp 8 22 0 i AN 2 v i
(A B, PRI H 5 v 25 00 28 80010 4 X (B R /INR I T
2% PR 2R 55 W IO =2 ) 14 5 28 R/ 0N RID XS A VL 1 ehe 7
PRI, RBAYIE UK BUE R I 0. O T K 5615 2
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Table 4 Variance analysis for the response surface regression model of technological conditions

AR R AT 2, S2O0T 7 B i A R e
(AR R BEAT 7 22 90 M, 9 HLZE 25 A IR 2R 19 i

U 2R ARG , 25 R AN 4 R

Cariance Sum of square oA Mean square F value P value Significance
2 Model 0.64 9 0.071 67.24 < 0.0001 #ow x
A-Z, L ¥ A-Ethanol concentration 0. 061 1 0.061 58.18 0.0001 * %
B-Wi K}t B-Liquid/solid 2. 000E-004 1 2. 000E-004 0.19 0.6761
C-#8 A IR C-Ultrasonic power 0.080 1 0.080 75.98 < 0.0001 ® ok ok
AB 1. 600E-003 1 1. 600E-003 1.52 0.2575
AC 0.022 1 0.022 21.37 0.0024 .
BC 0.022 1 0.022 21.37 0.0024 -
A2 0.089 1 0.089 84.66 < 0.0001 * % %
B? 0.018 1 0.018 17.16 0.0043 o
c? 0.31 1 0.31 292.62 < 0.0001 * %
72 Residual 7.370E0.03 7 1.053E-003
I Lack of fit 5.650E-003 3 1. 883E-003 4.38 0.0938
iR 2% Net error 1.720E-003 4 4.300E-004
JB 2% Sum of diviations 0. 64 16

TE: """ NERREFE(P<0.001); " * NZERSELFE(P<0.01) ;" HEREE(P<0.05),

s

Note: *
ence (P <0.05)

* indicated extremely significant difference (P <0.001); * *indicated very significant difference (P <0.01); " indicated significant differ-
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Fig. 2

flavonoids from P. clematidea
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Table 5 The diameter of the inhibition zone of Staphylococcus aureus before and after optimization

TR B AR 555 No.
Ddiameter of inhibition zone 1 2 3 4 5
D1 (mm) 14.09 13.45 14.56 13.62 13.77
D2 (mm) 13.98 13.90 14.39 13.83 13.63

TE: D1 A RAL B0 TR R AR K/, D2 S Ak 540 T B ELAR R

Note: D1 is the diameter of inhibition zone before optimization,D2 is the diameter of inhibition zone after optimization.
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