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Response Surface Analysis for Optimizing Microwave-assisted n-Hexane

Extraction of Essence Oil from Orange Peel
MAO Ting, DONG Jing, GONG Li, CHEN Qian-qgi Yan

(School of Bioengineering, Xihua University, Chengdu
Abstract: The response surface methodology (RSM) was adopted i

9, Chlna)

ptimize the microwave-assisted n-Hexane extraction of essence oil

from orange peel. By single factor test, the impacts of extraction time, extractlon temperature and the dose of extraction agent on extraction rate

of total essence oil from orange peel were investigated. The results showed that the ‘optimal microwave-assisted n-Hexane extraction conditions

for essence oil from orange peel were as follows: extracting time 7 min, temperature 57 “C and the dose of extraction agent 275 mL. Under those

conditions, the maximum value of the extraction rate was up to 2.221%.
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Table 1 Factors and levels in the Box-Behnken experimental

design for optimizing the extraction rate of orange essential oil

*F -1 0 +1

X (ZBA 18] /min) 1 8 15
X (FEBBREIC) 45 55 65
Xao(FE B F 7] Z/mL) 100 200 300
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Table 2 Arrangement and experimental results of the
Box-Behnken experimental design for optimizingthe

extraction rate of orange essential oil

X3 #é&;éf%&w

FRHT X X
1 0 0 2,234
2 +1 -1 1.950
3 +1 2.046
4 0 0 2177
5 0 1 1773
6 +1 1N+ 1.999
< 0 -1 -1 2,027
1 0+ 2.162
9 0 0 0 2.170
10 +1 10 2.015
1 -1 0 -1 1.921
12 0 0+ 2.193
13 0 0 0 2.172
14 -1 0 2.071
15 -1 1 0 1.991
16 0 S 2.131
17 -1 0 41 2.159
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Fig.1 Three-dimensional response surface graphs and the
contour plots showing combined effects of extraction
temperature and time on the yield of orange essential oil
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Fig.2 Three-dimensional response surface graphs and the
contour plots showing combined effects of extraction time and
extraction regent dosage on the yield of orange essential oil
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