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Low - Intensity Ultrasound and Its Antioxidant Activity
XIAO Muyuan

(Anhui Food and Drug Information and Reporting Center, Hefei, Anhui, China 230051)
Abstract: Objective To optimize the ethanol extraction process of total flavonoids from Mentha haplocalyx, and to investigate the
antioxidant activity of total flavonoids from Mentha haplocalyx. Methods Low — intensity ultrasound(50 °C,100 W) was used to extract
total flavonoids from Mentha haplocalyx. On the basis of the single factor test, response surface methodology was used to optimize the
ethanol extraction process of total flavonoids from Mentha haplocalyx. The antioxidant activity of total flavonoids from Mentha haplocalyx
was investigated by Fetion reaction. Results The optimum extraction conditions were as follows: the volume fraction of ethanol was
41.14% , the liquid —solid ratio was 21.57 : l(mL/g),the extraction time was 91.4 min,and the extraction rate was 3.585% . Before
the scavenging rate of free radical reached 50% ,the scavenging ability of total flavonoids from Mentha haplocalyx on hydroxyl radicals
increased rapidly with the increase of its mass concentration. Conclusion This study provides a reference for the extraction and
production of total flavonoids from Mentha haplocalyx. Meanwhile, the total flavonoids of Mentha haplocalyx have a certain scavenging
ability to hydroxyl radicals and good antioxidant activity.
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Tab.1 Influencing factors and their levels
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Tab.2 Design of response surface methodology

F5 HEA REB AEC |A%F BEA BEB BEC
1 0 0 0 10 -1 -1 0
2 0 0 0 11 0 -1 1
3 0 1 -1 12 0 0 0
4 -1 1 0 13 1 -1 0
5 1 1 0 14 0 0 0
6 1 0 1 15 -1 0 -1
7 0 1 1 16 1 0 -1
8 0 -1 -1 17 -1 0 1
9 0 0 0

B# B % & KA
LERBRY»# (%) RIGRESOC
BERAFE100W

20% ,30% ,40% ,60% ,80% ,95%
FILET ) 30 min C PTG DT B

WA 20 1(ml/g)

A (mL/g) RBGRE 50 C
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Fig.1 The mechanism of color reaction
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Fig. 2 Relationship between volume fraction and extraction rate
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Fig. 3 Relationship between the liquid — material ratio and

extraction rate
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Fig. 4 Relationship between extraction time and extraction rate
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Tab.3 Factors’ levels and coding of response surface methodology

o K
-1 0 1
A 30 40 50
15 20 25
80 90 100

R4 MEELBER

Tab.4 Results of response surface methodology

Ay PR
5
A B C (%)

1 1 0 1 3.1777
2 0 1 -1 3.0452
3 0 -1 -1 2.4526
4 -1 -1 0 2.694 7
5 -1 1 0 3.0779
6 -1 0 1 3.2537
7 0 1 1 3.2286
8 0 -1 1 2.694 7
9 1 -1 0 2.709 1
10 -1 0 -1 3.2787
11 1 1 0 3.505 4
12 1 0 -1 2.8892
13 0 0 0 3.8306
14 0 0 0 3.6307
15 0 0 0 3.5805
16 0 0 0 3.630 6
17 0 0 0 3.5807
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Tab.5 Statistical analysis of regression equation errors

A Al A Al
AT AR £ 0.15 kR FRH 0.9426
Wik E 3.19 KRR R 0.8689
T A5 4,58 T k2 F K 0.3202
R - T e 1.77 fEeR bk 10.5650

®6 EPREFTENN

Tab. 6 Analysis of variance of regression model

FERKR Rk AWE  HF FAa P1E BEKE

AR 2. 460 9 0.271  12.772  0.0014 = =
0.0007 1 0.001  0.003 0.9561
0. 660 1 0.660 31.100 0.0008 = =
0. 059 1 0.059  2.780 0.1395

AB 0.043 1 0.043  2.000 0.2005

AC 0. 025 1 0.025 1.150 0.3191

BC 0.000 8 1 0.001  0.040 0.8466

A 0. 140 1 0.140  6.360 0.0397 *

B? 0.950 1 0.950 44.310 0.0003 = =

c? 0. 430 1 0.430  20.320 0.0028  * =

RE 0.150 7 0.021

% MR 0.110 3 0.036  3.300 0.1392

Bhig £ 0.043 4 0.011

BE 2.610 16

E:x AEFRE(P<0.05), * « A ZFMEF(P<0.01).

Note: * indicates that the difference was significant(P < 0. 05), * * indi-

cates that the difference was extremely significant( P < 0. 01).
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Fig.5 Interaction of ethanol volume fraction and liquid - solid ratio
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Fig. 6 Interaction of ethanol volume fraction and extraction time
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Fig. 7 Interaction of liquid —solid ratio and extraction time
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Fig. 8 Effect of the concentration of total flavonoids from Mentha
haplocalyx on the scavenging rate of free radical
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