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Optimization of Microwave-assisted Extraction of Oil from
Gynostemma pentaphyllum Seed by Response Surface Methodology

BAI Ge,XTAO Ya-ping”“ ,WANG Lu
Key Laboratory of Medicinal Plant Resources and Natural Pharmaceutical Chemistry ,
College of Life Sciences ,Shaanxi Normal University ,Xi’ an 710062 ,China

Abstract : In this study, the microwave-assisted extraction (MAE) of Gynostemma pentaphyllum seeds oil was optimized.
Based on single factor experiments,with yield of seeds oil as index,the extraction parameters ( solid/liquid ratio, micro-
wave temperature , microwave time and microwave power) were optimized by response surface methodology (RSM). The
results showed that the optimal conditions to extract oil from G. pentaphyllum seeds were as follows: solid/liquid ratio of
1: 15 g/mL, microwave temperature of 59 °C ,microwave time of 14 min, microwave power of 600 W. Under these condi-

tions, the yield of G. pentaphyllum seeds oil ( GPSO) reached (42.0085 +0.02) % , which was close to the predicted

value (41.2459% ). The result showed that the developed method was feasible and reliable.
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Fig. 1 Effects of different extraction solvents (A) ,solid-liquid ratio (B) ,extraction temperature ( C) ,extraction time (D) and ex-

traction power (E) on yield of GPSO
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Table 2 Experimental design and result of response surface experiments

JEN vass A B L B fi i C e B[] D i TR FhFimfs 5
No. Solid-liquid ratio Temperature Time Power GPSO yield (%)
1 1 0 0 -1 39.36
2 0 -1 -1 0 37.69
3 0 0 0 0 41.21
4 0 1 0 -1 38.71
5 -1 1 0 0 37.75
6 1 1 0 0 38.08
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Table 3 Variance analysis of regression model
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Source Sum of squares DOF Mean square F value P value Significance
57 Model 63.10 14 4.15 66.80 <0.0001 * ok
A 0.10 1 0.10 1.49 0.2417
B 1.19 1 1.19 17.65 0.0009 * ok
C 0.25 1 0.25 3.74 0.0736
D 7.02 1 7.02 104.09 <0.0001 *
AB 0.18 1 0.18 2.74 0.1201
AC 3.06 1 3.06 45.39 <0.0001 * ok
AD 2.04 1 2.04 30.31 <0.0001 *
BC 1.97 1 1.97 29.26 <0.0001 * %

BD 0.51 1 0.51 7.58 0.0156 *
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Fig. 3 Response surface plots showing the interactive effects of different factors on the yield of GPSO
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