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Optimization on extraction of essential oil from citrus peel by press-shear
assisted interaction technology with sodium chloride
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ABSTRACT: Objective To optimize the extraction conditions of essential oil from citrus peel using press-shear
assisted interaction technology with sodium chloride as additive. Methods Using citrus peel as main raw materials,
sodium chloride as additive, petroleum ether as the organic solvent, the citrus peel essential oil extraction yield as
investigation targets, the optimum extraction parameters of essential oil from citrus peel by press-shear assisted
interaction technology were investigated, according to one-factor experiment and orthogonal design by analyzing the
factors including dosage of sodium chloride, grinding time, milling ball number and the ratio of material to solvent.
Results The highest extraction efficiency of essential oil was up to 1.87% when the dosage of sodium chloride was
4% (W:Ww), grinding time was 35 min, milling ball number was 10 and the ratio of material to solvent was 1:40 (m:V).
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Under the optimum conditions, the extraction yield of essentia oil was higher than traditional heat reflux extraction

method of 36.50%, and the extraction duration was shortened, which indicated that the press-shear assisted

interaction technology was benefit for mass production of essential oil. Conclusion The proposed method can

provide a new idea and solution for the extraction of essential oil from citrus peel.
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Table2 Resultsof orthogonal test (n=3)

A (%) B (min) c () D (m:¥) (%)
1 1(3) 1(35) 1(8) 1(1: 30) 1.64
2 1 2(40) 2(9) 2(1: 40) 1.72
3 1 3(45) 3(10) 3(1: 50) 1.70
4 2(4) 1 2 3 1.76
5 2 2 3 1 1.74
6 2 3 1 2 1.81
7 3(5) 1 3 2 1.84
8 3 2 1 3 1.75
9 3 3 2 1 1.69
K; 5.06 5.24 5.20 5.07 T=15.65
K> 531 5.21 5.17 5.37
K3 5.28 5.20 5.28 5.21
k1 1.69 1.75 1.73 1.69
k2 1.77 1.74 1.72 1.79
ks 1.76 1.73 1.76 1.74
K 25.60 27.46 27.04 25.70
K7 28.20 27.14 26.73 28.84
K3 27.88 27.04 27.88 27.14
R 0.08 0.02 0.04 0.10
D ACB
A, B: Cs D2
A;B1CsD,
*3 EXRBHEDH
Table3 Variance analysis of orthogonal test
F F
A 0.017 2 0.0085 5.67 Fo05=19.00 —
0.007 2 0.0035 2.33 —
D 0.017 2 0.0085 5.67 —

0.003 2 0.0015
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Table4 Comparison of extraction effect of essential oil from citrus peel by different extraction methods (n=3)
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