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Optimization of the Extraction Process of Honeysuckle Essential Oil by Response Surface Methodology

LI Juan-li, HE Li-hu ( Yangling Vocational and Technical College of Shaanxi, Yangling, Shaanxi 712100)

Abstract [ Objective] To optimize the SFE-CO, extraction process of honeysuckle essential oil by response surface methodology (RSM) and
determine the optimal extraction conditions. [ Method ] On the basis of single factor experiment, the extraction temperature, the extraction pres-
sure, the concentration of entrainer and the change level three factors which have obvious influence on the extraction rate were selected. The
method of Design-Expert 8. 05 and Box-Benhnken was used to evaluate the yield of essential oil, the mathematical regression model was estab-
lished, and the optimum technological conditions were obtained by optimization. [ Result]The optimum conditions were extraction temperature
49 °C, extraction pressure 36 MPa and entrainer concentration 73%. The average extraction rate was 2. 48%. [ Conclusion]The response sur-
face methodology is reliable and operability, and the quadratic regression model obtained is highly fitted, which can provide technical support
for the industrial production of honeysuckle essential oil, it has certain guiding significance to the further development and utilization of honey-

suckle.
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Fig.1 Supercritical carbon dioxide extraction unit
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Table 1 Single factor design
K% Factor

x100%
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Level Extraction Extraction Entrainer
temperature//o(] pressure//MPa concentration//%

1 35 25 50

2 40 30 60

3 45 35 70

4 50 40 80

5 55 45 90
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Fig.2 Effect of extraction temperature on extraction rate of ho-

neysuckle essential oil
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Fig.3 Effect of extraction pressure on extraction rate of honey-

suckle essential oil
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Fig.4 Effect of entrainer concentration on extraction rate of ho-
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Table 2 Factors and levels of response surface test
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Table 3 Response surface design and test results
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Table 4 Analysis of variance of response surface test
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. quare F value P value
variance Squa_l‘es fl‘eedom
F5A Model 0. 037 000 9 0.004 156 13.25 0.001 3
A 0. 003 613 1 0. 003 613 11.52 0.0115
B 0. 004 050 1 0. 004 050 12.92 0. 008 8
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AB 0. 000 400 1 0. 000 400 2.87 0.134 1
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Fig.5 Contour diagram of the effect of each factor interaction on extraction rate
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Fig.6 Surface diagram of the influence of each factor interaction on extraction rate
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