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Extraction of flavones from leaves of Ginkgo biloba L . by microwave technique and op-

timized by experimental design and optimization
ZHANG Meng*junl, QIN Rerrhui% NIE Jingj/uanl, LI Zhi*liangl( "Deparment of Analytical Chemistry, College of Medical abomato-
ry, Third Military Medical University, Chongging 400038; * Analytical Chemistry College of Chemistry and Chemical Engineering, Chongqing Univer-

sity, Chongqing 400044, China)

Abstract; Objective To select the best mndition for miclowave-assisted extracion (MAE) of flavones from
leaves of Ginkgo biloba L. and compare this method with the most conventional extraction way. Methods Both mi-
crowave-assisted extraction and theat maceration were adopted for flavones from leaves of Ginkgo biloba L., and the
total content was detemined by spectrophotometry. Results Under appropriate MAE conditions, both the recovery
and purity of total flavones obtained fiom the experiments by uniform design and the orthogonal design were very simi-
lar. The optimal recovery and purity by orthogonal experimental design were 212. 4 mg /g and 61.9%, respectively.
The optimal results by orthogonal experimental design were 216. 2 mg/g and 57. 1%, respectively. However, the re-
sults by maceration were only 114. 6 mg/g and 40. 1%, respectively. Conclusion MAE is a more suitable method
for the extraction of flavones from leaves of Girkgo biloba L. because of its higher extraction rate and purity.

Key words: Ginkgo biloba L. flavone glywside; microwave-assisted exiraction; homogenous {niform design;

orthogonal experimental design
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Tab1 Results and data of orthogonal experiment design
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200 5
2.00 25
2.0 25
B 143 25
“ 143 5
5 L4 5
b 1.43 5
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LS IR IV, BV Y Y Y Y Y BV BV

100® 5 5 0.336 0.58 1.335 36.1 1.081 385
100 5 25 0.485 0.7+ 1.380 61.9 1.023 57.5
10.00 5 25 049 0.63+ 1.328 56.7 1.018 48.8
100 5 25 0.508 0.52 1.193 57.6 0.685 41.4
0.542 0.4Z7 0.769 58.8 0.267 65.2
0.683 0.4» 0.793 59.6 0.250 52.0
0.385 0.481 0.705 54.9 0.283 49.1
0.263 0.32 0.700 35.9 0.233 32.9
0.542 0.297 0.569 52.9 0.144 34.2
0.599 0.3% 0.550 59.6 0.145 31.1
0.394 0.1® 0.470 48.8 0.158 27.6
0.444 0.1% 0.464 36.8 0.148 34.5
0.680 0.15 0.418 57.5 0.087 53.6
0.315 0.13 0.413 58.4 0.037 44.2
0.720 0.0% 0.423 61.5 0.097 44.9
0.432 0.142 0.318 50 0.088 51.0

482 41.6 1L8
834 58.8 TI71.5
753 49.7 150.0
687 28.4 116.5
135.8 52.3 188.1
141.9 39.0 10.9
116.2 41.7 157.9
785 23.0 RS
150.5 24.6 1/5.1
163.9 22.5 186.4
114.7 21.8 16.5
834 255 110.9
168.1 32.6 20.7
168.7 11.4 1B0.1
181.9 30.5 22.4
111.2 31.4 K26

: Y=0. 896 5X—

W(g): weight of comminuted leaves of Ginkgo biloba 1; V| and V, (ml)

are sampling volume of the first and second extract from leaves of Gnkgo bi-

bba L respectively; A and Aj: absotbance valugg Wy and Wy: weight of

the fir¢ and second dry brown extract respectively; X; and X, (mg): fla-

vones quantity of the first and second extract per gran leaves of Ginkgo bi-

bba L. respectively; X(mg): total extracted flvones quantity per gram
kaves of Ginkgo biloba L; B, and B,: percentage of Gnkgo biloba L fla-

vones in dry extract.

Calculation formula:

A1+ 0. 001403% }/—Ox 25

B, %= L= X,= B, %X WX 100

m

A2+ 0. 001408% 195 25

B, %= - X,= B,%X WX 1000

m
X=Xi+X
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Tab2 Results and data of the uniform experiment design D. IV> I 1> 1
No W ViVa A Ay Wil B% Wal® Ba% X; Xo X ’
1 1000 5 5 0.181 0.114 0.297 56.9 0.052 660 169.2 34.3 2B.5 ’ A4By G Dss
2 1064 5 5 0.91 0.27 0.315 57.1 0.005 525 169.1 47.1 216.2 1 35, 50%,
3 1.136 5 5 0.124 0.111 0.321 38.2 0.080 488 107.9 38.2 14.1 40% y 13 min,
4 1220 5 5 0.160 0.25 0.32 44.2 0.09 531 1R20.3 39.2 19.5
5 1316 5 5 0.34 0.150 0.35 59.6 0.08 734 I61.7 37.9 19.6 ’
6 1420 5 5 0.180 0.260 0.37 42.5 0.038 308 97.3 8.2 1.5 o
7 1.563 5 5 0.160 0. 41 0.42 60.2 0.042 486 170.2 13.1 18.3
8 1724 5 5 0.49 0.288 0.397 52.1 0.055 721 1R20.1 23.0 18.1
9 1923 5 5 0.1 0.5 0.467 50.3 0.044 548 1DR2.2 12.5 1347
10 2074 5 5 0.32 0.7 0.44) 45.2 0.060 199 9L5 5.5 9.0 L : (M]
11 250 5 5 0.38 0.86 0.57 40.9 0.09 449 89.5 17.2 105.7 » 1986. TA—T25.
12 2941 5 5 0.30 0.31 0.661 50.8 0.148 231 14.2 11.6 115.8 [2] [M].
13 3571 5 5 0.7 0.451 0.6 40.8 0.207 645 72.6 37.4 10.0 . 1978. 1821
14 4545 5 5 0.49 0.49 0.877 34.4 0.325 432 66.4 30.9 9.3 [3 . [J. , 1996
15 6250 5 5 0.53 0.660 1.1% 47.1 0.427 406 90.2 30.7 1®8.4 (3): 4—51.
16 10.00 255 0.87 0.%3 1.79 58.2 0.800 551 102.4 47.4 16.0 [4 LeBasP L, KaizMM, Beman N, & al. A placebo-controlled, double-
(marg};tinn)é'zs 5 5 1.8B7 0.80 1.106 47.1 0.424 434 85.2 29.4 14.6 blind, randomized tral of an extract of Ginkgo biloba for dementia[ J] . J
Am Med Assoc, 197, 278(16). 1327— 1332
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