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Optimization of Extraction of Total Flavones from Moriga oleifera Leaves
by Response Surface Methodology and Its in vitro Hypoglycemic Activity
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Abstract : The conditions for microwave-assisted extraction of total flavones from leaves of Moriga oleifera were optimized
by response surface analysis. On the basis of single-factor experiments, the relationship between main extraction condi-
tions including ethanol concentration , microwave power, extraction time and liquid-solid ratio were modeled using a 4-fac-
tor,3-level Box-Behnken experimental design. The established model was analyzed by response surface methodology to
obtain the optimal extraction conditions. The optimal extraction conditions were as follows ; ethanol concentration of 58% ,
microwave power of 397 W, extraction time of 8 min and liquid-solid ratio of 59: 1 (mlL/g). Under these conditions ,the
yields of total flavones were 3.45% ,which was consistent with the predicted value. Total flavones from M. oleifera leaves
were investigated for its hypoglycemic activity by measuring 24 hours glucose up take in cultured HepG2 cells. Overall ,
our results suggested that the total flavones can enhance the glucose consumption in HepG2 cells under high glucose con-
dition ;moreover , flavones extracted by microwave exhibited higher efficiency in glucose depletion than those extracted
from reflux extraction.
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Table 1 Factors and levels of response surface design
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Table 2 Design and results of response surface analysis

e X, X, X, X, fﬁﬂﬁi
. Yield (% )
1 1 0 0 -1 2.84
2 1 0 0 1 2.95
3 0 0 0 0 3.49
4 1 0 0 -1 3.08
5 0 0 1 1 2.96
6 0 0 0 0 3.49
7 1 1 0 0 2.90
8 0 -1 0 1 3.12
9 0 1 0 1 2.90
10 0 0 1 -1 2.98
11 -1 0 0 1 2.97
12 0 1 -1 0 3.00
13 1 0 -1 0 2.81
14 0 0 1 -1 2.87
15 0 1 1 0 2.82
16 1 1 0 0 2.79
17 0 0 -1 1 2.83
18 -1 -1 0 0 3.00
19 0 1 0 1 3.04
20 0 0 0 0 3.51
21 -1 0 1 0 3.01
22 0 1 -1 0 2.79
23 -1 0 -1 0 3.05
24 1 0 1 0 2.87
25 0 0 0 0 3.48
26 -1 1 0 0 3.09
27 0 1 1 0 3.18
28 0 0 0 0 3.45
29 0 1 0 1 2.82
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Table 3 Parameter estimate of regression model

P A A ¥y F1{H Pa e
Sources Ss Df Mean square F value P value significance
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405 Glucose consumption

o (R G
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1.25 2.730 £0.126 2.733 £0.126
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0.62 2.756 £0.058 2.712 £0.056 *
1.25 2.999 +0.082 3.016 £0.10*

T FOR G IRA B EH (P <0.05),
* means significant difference with the control group (P <0.05).
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