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Study on the technology optimization of microwave—assisted extraction
of essential oil from citrus flower
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Abstract: The microwave-assisted extraction technology of essential oil from citrus flower were optimized using
response surface method. The effects of the factors that included extraction agent,the microwave power,the
ratio of liquid to solid and the microwave treating time on the yield rate were investigated. The results showed
that the optimum microwave —assisted extraction condition was obtained as follows:the extraction agent was
n-hexane, microwave power 420W, liquid to solid ratio 6.4:1(mL/g),microwave treating time 185s. Under this
optimum condition, the extraction yield of essential oil was 1.04%.
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Table 1 Factors and levels of response surface design
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Fig.1 Effect of solvents on yield rate of essential oil
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Fig.2  Effect of liquid to solid ratio on yield rate of essential oil
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Fig.3 Effect of microwave power on yield rate of essential oil
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Fig.4 Effect of microwave treating time on yield rate of

essential oil
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Table 2 Scheme and results of response surface design

SEIG X X, X5 4% (%)
1 0 -1 1 0.8886
2 0 0 0 1.0234
3 0 0 0 1.0251
4 0 0 0 1.0082
5 -1 0 1 0.8026
6 -1 0 -1 0.7287
7 1 0 -1 0.9023
8 1 0 0.9505
9 -1 -1 0 0.8565
10 0 0 0 1.0112
11 0 1 -1 0.8658
12 -1 1 0 0.8708
13 1 -1 0 0.9735
14 1 1 0 0.9858
15 0 -1 -1 0.9581
16 0 1 0.9597
17 0 0 0 1.0391
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Table 3 Variance analysis of the established regression equation for essential oil
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Fig.6  Response surface of liquid to solid ratio and

microwave treating time
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