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Study on Extracting Total Flavonoids from Hypericum perfortum L. with Microwave-assisted Extraction
WANG Xiao-hua et al
Abstract

L. with microwave-assisted extraction. [Method ] Microwave power, extraction solvent concentration, liquid-solid ratio, and extraction time

(Department of Chemistry and Life Science, Xiangnan University, Chenzhou, Hunan 423000 )
[ Objective ] The study aims to discuss the optimum technological conditions of extracting total flavonoids from Hypericum perfortum

are investigated and the appropriate microwave-assisted exteaction conditions are obtained with the orthogonal test method. The microwave-as-
sisted exteaction method is compared with ultrasonic extraction and soxhlet extraction methods. [ Result ] The optimized conditions of micro-
wave-assisted extraction are as follows: ethanol concentration is 70 % , liquid-solid ratio is 30:1, microwave power is 450 W, and extraction
time is 5 minutes. Also the extracting yield of flavoniods from Hypericum perfortum L. is up to 6.02 % under the optimal extraction conditions.
The yield of total flavonoids is almost equal to soxhlet extraction method for 4 hours, and ultrasonic extraction method for 1 hours. [ Conclu-
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sion ] The microwave-assisted extraction method is a fast, efficient, energy saving and high-selective.
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Table 1 Factors and level designs of orthogonal test

WELL (A ZERE R
IKF 744 B /)% © /W REEE (D) //min
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3 40:1 70 550 15
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Table 2 Result of orthogonal test and range analysis
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Test number Liquid-solid ratio Ethanol concentration Microwave power Extraction time Extracting yield
1 1 1 1 1 3.63

2 1 2 2 2 4.17

3 1 3 3 3 4.40

4 2 1 2 3 4.61

5 2 2 3 1 5.22

6 2 3 1 2 5.63

7 3 1 3 2 3.71

8 3 2 1 3 4.38

9 3 3 2 1 4.91

K, 12. 20 11.95 13. 64 13.76

K, 15. 46 13.77 13. 69 13.51

K, 13.00 14.94 13.33 13.39

R 3.26 2.99 0.36 0.37

70% P Th# 450 WINPT TE] 5 min.
2.3 BEIZEHBRIERE EMMAUAE ABCD KM
T #EAT 3 WOPAT RAE R, DA SRl 2 AR -2 SR AN
AR RETZEZMNRIESRE B HEFHH Ry
6.02% ,RSD 3 0. 17% » TEARALSAE T 3 IR BESR BT
ERRRBR T WM —A, 1 H 3 WIRHEE 4 #08 6
A ZRR T 2ZEARE &6 TR E 5 HE -
Ul BcfE5& A A,B,C,D, a2 .
2.4 REREMNEBERSEARNE REI1~3RHEE
BR824 51K 6. 02% 0. 98% 0. 21% , 0] I, £ 2 W5, |
MRS AR R E T FER 0.98 % , & FR B4R B [H] 71
A, R BUR B BIRR 25 RIHEE /) -
2.5 FAEERWAZMEEE L 70% ZERRBGA, M kH
BOHREL R B R B AR IR B BT - 2 3 B R I A B )
K 6.02% 6. 01% 6. 00% B} . FEEZE R, IkHHENR
BS min SRR 4 h AP EARE | h i8S 3H0 2, 68T
ek RAR B BT v R R B R SR AL & W e BEAH Y A 8
3 &g

b R B R B A TR BT - R R B 2R AL A Y R

& ORI T o B B—iE A B R E R R B
HIBTT . ST R P B IR R B R A
ThE SR ANE IS [R] I [B] LE - 2BV B SRR A I B
SRR B S B RS R A R R IR TR M
RPN FR A0 W, SRR U] 5 min Y& [ L 30: 1. ZBE¥k
BE 70% REBIKBFK . FERAERRTZRMAT 5 &R
HEEAARAX 6.00% LI b . TIEHAMKAF—ZHMELT %
BeHBBHIREL S min B, BEEAKBREREER4 h. @5 R
B hET G RAA S, BEBA B R BUR A PO TR 3
EAHE R -

BE I

(1] Bsss, M-S <)l =R - iorse [ ). s EZRt
FEEEFAR2002,31 @) :15 -17.

(2] R85, F8, ¥R B ESRrsse U . shpkzl, 2004,26 ©) 74 -77.

(3] A&, B AR . B HEEAE R0k &2k RS HIV WSERER
FEEERRRF U 1. 2 FRIEHR 2008, 24 @) 280 -283.

(4] ik, BBATER BT ARSI M. bt PER TV HARE
1998:1 —-22.

[5] GAIKAR V G,DANDEKAR D V. Microwave assisted extraction of curcu-
minoids from Curcuma longa [ ]. Separation Science and Technology,

2002,11 (6) :2669 —2690.
(F#:% 6509 X )



37 %14 38

KARF ELELVIARYEL B 6509

10 —g— 1w
L = NI} =
SRR ] 1 .
il
- .
i o
%
= g
== =
. ", A,
=t e
0
i
A F (bsepaiion point

B3 ZESIXIFDENTRSEREHIRN
Fig.3 The effect of multiple high-banded wicker sand barriers
on wind speed at different heights
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Fig.4 The effect of multiple high-banded wicker sand barriers
on surface roughness
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Fig.5 The change of resisting wind effects of multiple high-ban-
ded wicker sand barriers in different observation points
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