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The Extraction of Flavonoids From the Leaves of Acer truncatum Bunge

LI Yun-zhi, ZENG Fan-jun®, LI Fan
(School of Food Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Two methods were applied to extract flavonoids from the leaves of Acer truncatum
Bunge, the ethanol extraction methods with and without Itrasonic wave. The results of the
orthogonal experiment showed the optimum condition of ethanol extraction without ultrasonic
wave is as [ollows: soaking the raw material with ethanol(50%, v/v)-water solution (1 gt 25
mlL) for 1.5 h at 70 ‘C. Under the same condition, the raw material was extracted twice. The
extraction rate was 94. 16% in the first time, and 1. 36% in the second time. The optimum
condition of ethanol extraction with ultrasonic wave was to soak the raw material with ethanol
(50% ,v/v) -water solution (1 g * 15 mL) for 0.5 h at 60 ‘C. Under the same condition, the raw
material was also extracted twice. In the first time, the extraction rate was 96.26%, and 3. 11%
in the second time,

Key words: leaves of Acer truncatum Bunge; total flavonoids; extraction; supersonic

L (Acer truncatum Bunge) N N N N N

99 . << >> “ ”» s .

’ o

:2005-03-09; :2005-05-09.
(2001DEA20022).
1974-, , ;¥



28 25
6.532% (
)
1
2
1.1
SIGMA ; AL(NO,); . NaOH , NaNO, . .
; TG328A .
1752 . . . .
; KQ-100DE . . .
: . 100 . . .
ALTR 40 kHz. ) ,
1.2 . . .
60 C . . .
60 . . 2.00 g 2.1
250 mL , ,50 C 2.1.1
. . D (2
s 2, , 1g: 25 mL,
, . 30% 70 C .
100 mL . . 40%.50% .60% .70%.80% .90% .100%
, . 2 h, . . .
(%) =( / ) . 1, 1 .
X100 % ,
1.3 60% . .
R 60% 5.1%,
25 mL . 30% . .
12.5 mL, 0.7 mL 5%  NaNO, 50%~70% .,
, , 5 min 0.7 mL 6.0
10%  AI(NO;), , 6 min 5 mL 501
4%  NaOH , , 240r
. g;a.o-
30% .10 201
min 510 nm , R Lor .
. , 00 20 4|0 6‘0 8.0 1(.)0 150
) LR S 8%
1.4 1
35.2 mg, 105 C Fig. 1 Effect of ethanol concentration on extraction rate
1.5 h, 100 mL . 1,2, 4, 2) Zg
6.8 mL 25 mL , s 70C , 1g=:10
, LA =11. 401Y — mL,1g:15mL,1g:20mL,1g:25mL,1g: 30
0.005 2, r=0.999 6, A . mL,1 g+ 35 mL, 6076 s
Y (mg/mL) ., 2 h, , 2,
1.5 1g:+10 mL~1g: 25 mLL ,
5.0 g, 70% ’ 1

10h s ’

g 25 mL



1g:15mL~1g: 25 6.0
mlL o ;?: 4.0 /—‘"‘
487r1
®20
4.6
@ 0 i i 1 1 i
44t 0 20 40 60 B0 100
s TC
42|
4
40|
Fig. 4 Effect of extraction temperature on yield

3.8 1 1 L
10 15 200 25 30 35

B/ (g ml) C> A> D> B.
1

2

Tab.1 Orth al i tal L, (3*)and analytical result
Fig.2 Effect of rate of solid to solution on extraction a rthogonal experimental L, (3') and analytical resu

of polar difference

rate
3) 2 g
o ) D/ V/
s 70 C , 60 % s A/C B/h C/% (g mL) 0
1g: 25 mL, 1.0,1.5,2.0,
1 50(1) 1.0(1D) 50(1) 1:15C1) 5.68
2.5,3.0,3.5, . 3
1.0~1.5 h BN 2 50(1) 1.5(2) 60(2) 1:20(2) 5.49
. . b
’ ’ 1.0~ 3 50(1)  2.0(3) 70(3) 1:25(3) 4. 89
2.0h o 4 60(2) 1.0(1) 60(2) 1:25(3) 5. 54
7 5 60(2) 1.5(2) 70(3) 1:15CD) 5.24
6

6 60(2) 2.0(3) 50(1) 1:20(2) 6.12

M s
&'24 7 70(3)  1.0(D) 70(3) 1:25(2) 5.84
3

1 1 . ' 8 70(3)  1.5(2) 50(1) 1:25(3) 6.15
0 1 2 3 4
1 ji/h 9 70(3)  2.0(3) 60(2) 1:15(1) 5.84
3 K, 16. 06 17.06 17.95 16.76
Fig. 3 Effect of extraction time on yield _
K, 16.90  16.88 16. 87 17.45
4) 2 g
. K. 17.83  16.85 15.97 16. 58
, 40,50,60,70,80,90 C : ’ 0
60% , 1g:25mL, 2 h, 1 5.35 5. 69 5.98 5.959
s 4, 2 5.63 5. 63 5.62 5.82
’ ’ 70 C ’ 5 5.94 562  5.32 5.53
’ ' ’ R 0.59  0.07 0. 66 0.29
b o
° 2.1.3 y
. 2 2.
b b o 2
R 50~70 C 3 Tab.2 Experiment data of extraction
2.1.2 4
A /% /% /%
b
, L9(34), 1 6.151 94. 16 94. 16
1, A,B,C, D, , 2 0.089 1. 36 95.52
0
50% ’ e 94.16% »

: 25 mL, 1.5 h, 70 C;



30 25
2.2 s 40% , 1
2.2.1 s g 20 mL, 30,40,50,60 C

s s 4 30 min, 8, 40~60 C
D) 2 g 6.0
. 1g: 20 mL, o8
o 0 0 £ 5.6
40 C , 30%,40%, Mo,
50%,60%,70%,80%,90% , 15 min, QESQ
5, 50% , 5.0° . ' ' : g
4 0 10 20 30 40 50
40% ~60% . & [l /min
6.01 7
Fig.7 Effect of ultrasonic time on yield
U35t 2.2.2
&
g 5.0 Ly3(4) o 3,
) A;B;C, Dy, 50%
4.5 , 1g:15mL, 30 min,
4.0 . ; . . ) 60 C ; 4
"o 20 40 60 80 100
Z BB B%
s o N
Fig.5 Effect of ethanol concentration on yield ’
2) 2 g o b A
. 40%, 40 C ., : ’
1g:10mL,1 g: 15 mL,1 g:* 20 ’ ’
ml,1 g 25 mL,1 g: 30 mL.,1 g* 35 mL, ’ ’
15 min, 6. s s ’ ’
[4.5]
1g: 20 mL , 1g: ’ °

15 mL.1g:20mL.,1 g:* 25 mL

o

6.0
58
S
56}
L
54F
5.2 L L L )
0 10 20 30 40
B /(g mL)
6
Fig. 6 Effect of rate of solid to solution on extraction
yield
3) 2 g
, 40%, 1g:20
ml, 40 C 10,15,
20,30,40,50 min, 7, 15~30 min

o

4) 2 g

3
Tab.3 Orthogonal experimental L, (3*)and analytical result

of polar difference

D/ 9//
A/C B/h c/% (g mlL) i
1 40(1)  15(1)  40(D)  1:15(1) 2.38
2 40(1)  20(2)  50(2)  1:20(2) 3.79
3 40(1)  30(3)  60(3)  1:25(3) 4.53
4 50(2)  15¢(1)  50(2)  1:25(3) 5.33
5 50(2)  20(2)  60(3)  1:15(1) 5.01
6 50(2)  30(3)  40(1)  1:20(2) 5.44
7 60(3) 15(1)  60(3)  1:20(2) 6.04
8 60(3)  20(2)  40(1)  1:25(3) 6.08
9 60(3)  30(3)  50(2)  1:15(1)  6.29
K, 10.7  13.75 13.9 13.68
K, 15.78 14.88  15.41 15.27
K, 18.41 16.26  15.58 15.94
1 3.57 4.58 4.63 4.56
2 5.26  4.96 5. 14 5.00
36,14  5.42 5.19 5.31
R 2.57 0. 84 0.56 0.75
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