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Extraction of Total Flavonoid from Herba Epimedii Maxim Using Alkali Solution
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' Biotechnology Developing Center of Henan Academy of Science;* Henan Plant Natural

Products Development Engineering Technology Center ,Zhengzhou 450002 , China

Abstract: A new method for the extraction of total flaconoid from Herba Epimedii Maxim was developed in this study.

The extraction solvent, extraction duration,times of extraction,concentration ratio and acid dosage used for precipitation

were investigated using the extraction yield of icariin and total flavonoid as considering indices. The extraction process

was optimized as follows ; using 10 times amount ( compare to sample) of 0. 1% NaOH solvent, boiling for 2 times and 1h

every time. The filtrate was concentrated to the ratio of 1:4 for the ratio of solid to solvent. The pH of the concentrated

filtrate was then adjusted to 2 by HCI followed by precipitation for 36 h and vacuum filtration or centrifugation of precipi-

tate to afford flavonoid with high concentration. The developed method was stable,easy to operate and suitable for indus-

trial production.
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Fie i 2010 AR Rz AR N B H R ] 24 ) — R gk
AR, 635 £E « Sunfire C,q (250 mm ( 4.6 mm,5
(m) ;i EhAH : ZHE-7K (90:10) 5 K% 4 : 270 nmy;
P 1 mL/min; JEAE 10 pls AR 25 °C . FRifE
M2 2. Y = 12604X-7. 7642, r =0. 9997, 7£ 0 ~
27.5 mg/LyuFI N RL MR,
2.2 EFELSEMNSENE

A SCHR I BT i AT R I AR I K
270 nm; ARAERT 2R 7 . Y = 28. 2428X-0. 51892, r =
0.9994 ,7£ 0 ~45 mg/L [l N ELMELHR
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Table 1

Effects of different solvents to the extraction yield of

icariin and total flavonoid

VR e A e A B 4 il 4=
s PO et o
icariin( % ) flavonoid( % )
K 2.16 25.8
pH 2 fig /K 1.52 19.6
0.2% NaOH ¥ 4.33 36.7
0.49% NaOH ¥ 3.28 34.1

Y 1 ] L ¥ S e B I A ik K 4 e
() B e B 1, T PR 7K R BRI, T LA BB R 6k
TRAE R AR 7
2.3.2 RREMHHFR

K IEAE SR, R AR B (A) FRHGA
FHE(B) HRIBUA L (C) A2 BUnt 8] (D) 4 4~
LA ELE 3 AKF, Ly (3Y) IR Rk AT
WIEIE(FR2) .
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Table 2 Factors and levels of orthogonal experiments

KF (A) $—BOREL (B) 4RI 7 e (C) I (D) $RH fi]
Level Times of extraction Amount of solvent Solvent Extraction duration
1 1 8 gkt it 0.3% NaOH ¥ 1 h
2 2 10 5244 4k 0.2% NaOH ¥ 2h
3 3 12 {52514 0.1% NaOH % 3h

W25 4E 9 1y, BE(Y 100 g, ARYE IE S L
T, BRI, & IR IBGR, Hedi 115

J o I S R S A B B A
3.
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Table 3 Design and results of orthogonal experiments

— L AR BT

No. A B D Content of Content of total

icariin( % ) flavonoid ( % )
1 1 1 1 3.94 29.6
2 1 2 2 4.98 41.9
3 1 3 3 5.68 52.6
4 2 1 3 5.28 40.6
5 2 2 1 6.68 57.8
6 2 3 2 5.12 49.7
7 3 1 2 5.31 46.5
8 3 2 3 4.68 32.4
9 3 3 1 5.98 35.6
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K, I 14. 60 14.53 13.74 16. 60
II 124.10 116.70 111.70 119. 00
K, I 17.08 16.34 16.24 15.41
| 144.10 128.10 118.10 138.10
K, I 15.97 16.78 17.67 15. 64
1 114.50 137.90 152.90 125.60
R I 1.03 0.95 2.64 0.27
I 152.04 75.05 327.72 62.74

TE R K=K BIME R 2E R =) K- i ME; 1 =2

2 A L

EHEE D = ¥ EE,

Note : Ki is the average value of level i;R is the maximum value minus the minimum value;I is the content of icariin;II is the content of total flavonoid.

x4 HESH(I)
Table 4  Analysis of variance (1)

RZEHKR BT A ¥175 FAH e
SV SS df MS F value P value
A 1.0288 2 0.5144 3.8733
B 0.9480 2 0.4740 3.5691
C 2.6378 2 1.3189 9.9305 **P<0.01
D 0.2656 2 0.1328
x5 HEHW(I)
Table 5  Analysis of variance (1)
BRZEAIR RSP ~S Q| A ¥or FAH P
SV SS df MS F value P value
A 152.0356 2 76.0178 2.4234
B 75.0489 2 37.5244 1. 1963
C 327.7156 2 163.8578 5.2238 **P<0.01
D 62.7356 2 31.3678
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805 :C > A >B > D, DUE 42 S i & i o ki 48
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. FIER| T WMA I EITERN R, &k e
A,B,CiD, B 10 {5519 0. 1% NaOH 759 25 i 42 Ht
2 W EIR T h AT Z
2.3.3 RuspIFER G A

B EA2 500 g, 3% 18 IR AR T k1742

B W R BURCT25153 R S 0 I B4 03 3 0 Wk 4 &2
455 mL &1 g AE25(5: 1, %38 1.005) 454 mL 3
g A2(4: 1, BN 1.011) 43 mL & 1 g 424
(3:1, %4 1.019) fi45 2 mL & 1 g 4E25(2: 1,5
JE01.080) 4R )5 H 1 mol/L LK H: pH i % 2,
FHE 36 h 5, By E, HAS T #6021 fn2.2
T T AR R A TLUE Hh 9 A TR SRR Y
ZRILE 6,
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Table 6 The content of icariin and total flavonoid extracted out by different concentration ratio

FE 1A B

Content of Icariin( % )

i al|

Concentration ratio

DUTEE R

Content of total flavonoid( % ) Deposition weight(g)

2:1 3.53

31.7 5.23
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3:1 6.22
4:1 6.57
5:1 5.68

ERE 4.86

43.3 5.29
57.6 4.83
48.5 3.65
41.9 0.86
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IO A 300 g, $5 M8 PR R AR T 20k T4
W R PRIBO e 4 22 2 1200 mL, 535513 200 mlL 45
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Table 7 Effect of acid dosage to extraction yield of icariin and total flavonoid

pH fH R A AT i PUPEH i
pH Content of icariin( % ) Content of total flavonoid( % ) Weight of precipitate( g)
4 6.23 47.4 1.96
3 6.57 51.6 2.12
2 6.98 58.2 2.62
1 5.96 52.3 2.56
27 A BEE R pH (EFFIT, R4 =i ,
% 30k
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K, pH (H, BP0 R E iR e 8
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