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Abstract: Optimization on ultrasonic-microwave combined extraction
of gypenosides, and the analysis on the synergistic effect between ul-
trasonic and microwave, were studied. The optimal extraction condi-
tion of gypenosides was obtained by response surface methodology.
Four factors effect on the yield of gypenosides such as microwave
power, microwave processing time, extraction temperature and ex-
traction time were investigated. The synergistic effect of ultrasonic
and microwave was analyzed by the yield of gypenosides under differ-
ent extraction conditions. The optimal extraction condition of gype-
nosides by ultrasonic-microwave was ultrasonic open (50 W), micro-

wave power at 613 W, microwave processing for 145 s, extraction tem-
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perature at 62.0 °C, extraction time was 12.8 min. Under the optimal ex-
traction condition the yield of gypenosides was 24.08 +0.37 mg/g. The
experiment results showed that the interaction between ultrasonic and mi-
crowave was significant and played a major role in the extraction process.
Keywords: Gynostemma pentaphyllum; saponins; ultrasonic-micro-

wave combined extraction; synergetic effect
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Figure 1  Effect of microwave power on yield of gypenosides
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Figure 2 Effect of microwave processing time on yield
of gypenosides
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Figure 3 Effect of extraction temperature on yield

of gypenosides
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Figure 4 Effect of extraction time on yield of gypenosides
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methodology experiments
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Table 2 Experimental design and results

ETRCS A B C D %/(mg-g™ "
1 —1 —1 0 0 17.078
2 0 —1 1 0 18.832
3 0 1 0 —1 19.686
4 0 0 0 0 23.732
5 1 0 0 —1 19.051
6 1 —1 0 0 20.687
7 0 0 1 —1 19.129
8 1 0 —1 0 21.596
9 0 1 0 1 23.224

10 0 1 —1 0 21.357

11 0 0 0 0 23.176

12 0 —1 0 1 20.573
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14 0 —1 —1 0 20.164

15 —1 1 0 0 21.778

16 —1 0 0 —1 17.927
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Table 3 ANOVA analysis for the response surface modified

ke W FIrR AW b F A P
A 5.75 1 5.75 113.26  <C0.000 1**
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B? 16.56 1 16.56 326.18  <C0.000 1**
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D2 16.83 1 16.83 331.46  <C0.000 1**
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Figure 5 Single factor effect curve
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Figure 6 Marginal effect of a single factor curve
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Figure 7 Effect of microwave power and microwave processing time on yield of gypenosides
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Figure 8 Effect of microwave power and extraction temperature on yield of gypenosides
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