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Optimization of extraction of total flavonoids from Hovenia acerba
and its xanthine oxidase inhibitory activity
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Abstract : In order to optimize extraction of total flavonoids from Hovenia acerba and investigate xanthine oxidase inhibitory
activity. Based on the results of single-factor tests,the ratio of liquid to solid, extraction time and ethanol concentration were
optimized by response swrface analysis. The results showed that the process of optimum extraction were the ratio of liquid to
solid of 15:1 (mL;g) , ethanol concentration of 53% , extraction time of 1. 85 h. Under these conditions, the extraction yield of
total flavonoids was 2°56% ,which was close to the predicted value. The total flavonoid (TF) was further purified by D101
macroporous résin and evaluated for its xanthine oxidase ( XO) inhibitory activities in vitro, and the results showed that TF
possessed significant enzyme inhibitory action with ICy, value of 18.63 + 1.67 pg/mL. These results indicated that the opti-
mized extraction technology was reliable and provided a reference for further development and utilization of the Hovenia acer-
ba.
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Table 1  Factors and levels of response surface experiment

2 Factors
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-1 10 1.5 40
0 15 2 50
1 20 2.5 60
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Fig. 1  Effects of number of extractions (A) ,solid-to-liquid ratio (B) ,

ethanol concentration (C) and extraction time (D) on the yield of total flavonoids
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Table 2 Response surface design arrangement and experimental results

B 2 A RRR IE B LI ] C LB E | ES
(1# ~ Ratio of liquid to solid Extraction time Ethanol concentration Extraction rate
> (ml/g) (h) (%) (%)
1 20 1.5 50 2.13
2 15 1.5 40 1.71
3 15 2 50 2.58
4 15 2 50 2.49
5 20 2 60 1.98
6 15 2 50 2.52
7 15 1.5 60 2.11
8 15 2.5 40 1.34
9 15 2 50 2.47
10 10 2 40 1.28
11 15 2.5 60 2.09
12 10 2.5 50 1.79
13 10 2 60 2.02
14 20 2 40 1.44
15 20 2.5 50 1.85
16 10 1.5 50 2.18
17 15 2 50 2.54
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Table 3 Analysis of variance for the fitted regression model
Ti 2 A S5 A F R Yo7/ FAH P{E wEM
Variance source SS DF MS F-value P-value Significance
7 Model 2.8l 9 0.31 105.00 < 0.000 1 *
A 0.002 1 1 0.002 1 0.71 0.4273
B 0.14 1 0.14 47.21 0.000 2 # ok
c 0.74 1 0.74 248.11 < 0.000 1 e
AB 0.003 1 0.003 1.02 0.346 9
AC 0.010 1 0.010 3.36 0.109.4
BC 0.031 1 0.031 10.29 0.014 9 *
A? 0.47 1 0.47 156.47 < 0.000°1 # ok
B? 0.17 1 0.17 56.61 0.000 1 % %
c* 1.08 1 1.08 364.52 < 0.000 1 IR
5% 7% Residual 0.021 7 0.003
ST Lack of fit 0.013 3 0.004 5 2.42 0206 5
4lii% 2% Pure error 0.007 4 4 0.001 8
JAT Cor total 2.83 16
R*=0.992 6 R%y =0.983 2

E:"" P <0.01 MREF;" P <0.05 KBFH,

Note: * * P < 0.01,indicates extremely significant difference; * P <“0. 05 ,indicates significant difference.
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Fig. 2 Response surface plots showing the mutual effects of different factors on the yield of flavones
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Fig. 3 The dose-effect relationship curve for

total flavonoids of ‘Hovenia acerba inhibiting XO
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