1 2 2 2 %

(1. 130660
2. 130118)

30 min 80% 41:1 (ml: g) 58 C 7.18%;
SP-825 63.2%; TC. TG+
LDL-C.HDL-C ; MDA GSH.T-SOD

Optimization of Extraction and Optimization of Total Flavonoids from
Tussilago Farfara L.and Anti—hyperlipidemic and Anti—oxidative Effects

LIU Bei' GAO Chao’ QIU Yue’ SHEN Ming-hao®

( 1.Changchun Science and Technology College Changchun 130660 China;
2.College of Food Science and Engineering Jilin Agricultural University Changchun 130118 China)

Abstract: Total flavonoids were extracted by alcohol extraction and ultrasonic assisted method from Tussilago farfara L.to
investigate the the anti—hyperlipidemic and anti-oxidative effects in hyperlipidemia mice.The results showed that the yield of
total flavonoids from Tussilago farfara L.was about 7.18% under the conditions of extraction time 30 min ethanol volume
fraction 80% liquid ratio 41: 1 ( mL: g) and ulirasonic temperature 58 °C the best extraction process of total flavonoids from
Tussilago farfara 1. was stable and feasible. Purified by SP — 825 macroporous resin the purity of total flavonoids of
Colletotrichum was 63.2% . Tussilago farfara L.total flavonoids can effectively regulate the concentration of TC TG LDL-C
HDL-C and lipid - lowering effect in dose dependence; can also reduce the content of MDA in liver tissue increased the
contents of GSH and T-SOD shows that Tussilago farfara L.toal flavonoids can reduce blood lipid level in hyperlipidemia
mice and has a certain antioxidant effect.
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o Adamczak A ! HPLC-DAD
2_ 12
13 14
15 16
SP-825
1
1.1
40 ( mL/g 5:1)
; ( SCXK—-( ) 2003-0001)
) (1095)
7 79.5% - 10% - 10% -
0.5% ; N ~ N
; SP—-825
: ( )
(TC) . ( TG) .
( HDL-C) N
( LDL - C) N
( T-SOD) N ( MDA) N
( GSH) N
AUY-220 )
TYO92-11 ;
KQ-250B
; RE52—- ASDFGHJ98
; SP-722E
; DK—S28
; WD —
2102 ; GL=-20G-1I
A-1000S EYELA; DY89- Il
Millipore ;U410
NBS o
1.2
1.2.1
1.0 g
2 mL 2
2 mL 70% 100 mL lg

25 mL o

1.2.2
0.10 mg/mlL( 70% )
18
A- C( mg/mL)
: A =0.0065C +0.0243 R* =0.9993.,

(%) = /

x 100

1.2.3 :

(50% ~ 60% ~ 70% ~ 80% ~ 90%) ;

(1:10.1:20.1:30.1:40.1:50 g: mL) ; (40

50.60.70.80 C) ; (10.20.30.40.50 min) .
70% - 1:40 (g:mL) .

30 mino

1.2.4 Box—Behnken

50 C.

17 - Box—Behnken
1.

1 Box-Behnken
Table 1 Experimental design factors

and levels of Box—Behnken

-1 0 1
X, (%) 60 70 80
X, (g mlL) 1:30 1:40 1:50
X5 (C) 40 50 60
1.2.5 1.2.4
19
. : SP825
pH 3~4 2BV/h
44 3BV 70% 1~2 BV/h
(%) = /
x 100
1.2.6
7 d 10 (
5 ) 5
NN ) o
4 .
NN (100.200.400 mg/kg)
0.5%
( ) o
0.5% .
10 mL/kg 1 /d 21 d.
1.2.7
24 h 12 h
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3500 r/min
) o
N (TC) .
12 h
1:9
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( MDA)
1
60% ~

1:40 (g

2
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1:

15 min (
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1.2.8
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o 1% +0.25%
4 °Co
(T-SOD) .

(GSH) .
1.3

SPSS 19.0
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2
2.1
2.1.1
70%
80% °

1
Fig.1 Effect of ethanol volume fraction on yield

2.1.2
~1:50 (g:mL)
2.1.3

182

50 C

30

2
Fig.2 Effect of solid-liquid ratio on yield

o 40~60 °C
3
Fig.3 Effect of extract temperature on yield
2.1.4 4
30 min
30 min .
30 min °
4
Fig4 Effect of extract time on yield
2.2
2.2.1 Box— Behnken
2,
222
Design—Expert 8.06
3.
(X)) (X5) (X5)
(%) 1Y =

7.18 + 0.13X, + 0.090X, + 0.14X, — 0.018X,X, +
0.045X,X, —0.073X,X, —0.26X} —-0.062X; —-0.11X;



2 Box-Behnken

Table 2 Experimental design and response

value of Box—Behnken

X, X, X, (%)
1 -1 -1 0 6.67
2 1 -1 0 6.98
3 -1 1 0 6.88
4 1 1 0 7.12
5 -1 0 -1 6.68
6 1 0 -1 6.82
7 -1 0 1 6.82
8 | 0 1 7.14
9 0 -1 -1 6.68
10 0 1 -1 7.01
11 0 -1 1 7.16
12 0 1 1 7.20
13 0 0 0 7.18
14 0 0 0 7.21
15 0 0 0 7.18
16 0 0 0 7.17
17 0 0 0 7.20 >
Fig.5 Interaction of volume of ethanol
(R) 0.9909 and extract temperature hydrolysis
99.09 % p < 223
0.0001 P 0.1019 30 min 30%
>0.05 41:1 (ml:g) 58 C.
. R}, =0.9901 718%
99.01%
o F
. 2.3
» F 29.8% -
3 X, X, X,X, (p <0.05) 1.2.5.
63.2%
3 Box—Behnken
Table 3 ANOVA of Box—Behnken
SS df MS F p
0.66 9 0.073 58.62 <0.0001
X, 0.13 1 0.13 102.66 <0.0001
X, 0.065 1 0.065 52.17 0.0002
X, 0.16 1 0.16 128.50 <0.0001
X, X, 1.225E-003 1 1.225E-003 0.99 0.3538
X, X, 8.1000E-003 1 8.1000E-003 6.52 0.0379
X, X, 0.021 1 0.021 16.93 0.0045
X; 0.18 1 0.18 148.78 <0.0001
X2 0.016 1 0.016 13.03 0.0086
X3 0.050 1 0.050 40.64 0.0004
8.695E-003 7 1.242E-003
6.575E-003 3 2.192E-003 4.14 0.1019
2.120E-003 4 5.300E-004
0.66 16
:p<0.01 p <0.05 p >0.05 o

183



6
Fig.6 Interaction of ratio of solid
to liquid and extract temperature
2.12
o SP-825
24
20
(
)
21
2.4.1 (TG) .
(TC) 4 TG.TC
(p<0.01) o
NN TG
(p <0.05) (p<0.01)
4
(TG) . (' TC) (x+s n=10)

Table 4  Effect of Tussilago farfara L. total flavonoids on the

contents of TG.TC in serum of mice( x +s n =10)

242
( HDL-C) .
5

HDL-C

TG ;
TC
TC

LDL-C

(p<

( LDL-C)

(p <0.01)

o HDL-C
(p <0.01)
HDL-C o LDL-C
(p <0.05)
LDL-C °

(p <0.01)

TG( mmol /L) TC( mmol /L)

1.22 +0.13 3.53 £0.35
1.74 +0.22* 5.33 £0.43%
1.67 +0.16" 5.06 £0.36 ™"
1.63 £0.12°* 4.92 £0.26**
1.50 +0.11°** 458 +0.37°
L Dk
(p<0.05); **% (p<

001) 5 6 .

184

LDL-C

LDL-C

HDL-C

o

HDL-C

(x£s n=10)

Table 5  Effect of Tussilago farfara L. total flavonoids on the
contents of HDL-C.LDL-C in serum of mice( x =S n =10)

HDL-C( mmol /L)

LDL-C( mmol /L)

1.33 £0.11 1.85 £0.16
0.82 +0.06* 3.31 £0.18%
0.84 £0.03 3.12 £0.12"
0.90 +0.06** 2.79 £0.17**
1.01 £0.05** 236 £0.11**
2.5
SOD
: MDA
; ( GSH)
2 T-SOD
MDA  GSH . 6
T-SOD GSH MDA
(p <0.01) .
T - SOD GSH
MDA (p<0.01) .
3
30 min 80% 1:41 ( gt mL)
58 °C
7.18%
SP-825
63.2% .



6 (T-S0D) .

( MDA) . ( GSH) (x+S n=10)

+
Table 6  Effect of coltsfoot total flavonoids on the contents of T-SOD.MDA.GSH in liver tissue of mice( x +S n =10)

T-SOD( U/mgprot)

MDA ( nmol/mgprot) GSH( mg/ gprot)

6544 +1.24
47.59 +0.89*
48.92 +0.88"
53.33 £0.79
59.57 +1.12*

26.86 +1.36

16.36 +0.82"
19.14 £0.73
21.19 +0.82™*
23.81 +0.59

8.17 £0.26
10.36 +0.68"
10.01 £0.74™
9.43 £0.57™
8.87 £0.72™
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