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Optimization of Supercritical Carbon Dioxide Fluid Extraction Process for Volatile Oil from
Perilla frutescens Leaves

JIN Jian-zhong
(College of Biological and Environmental Engineering, Zhejiang Shuren University, Hangzhou

310015, China)
Abstract: The objective of this study was to optimize the supercritical fluid CO: extraction of volatile oil from Perilla frutescens
leaves. Single factor and orthogonal design methods were used to investigate the effects of pressure, temperature, extraction time
and CO: flow rate on extraction rate of volatile oil. Pressure of 20 MPa, temperature of 35 “C, CO: flow rate of 10 kg/h and extraction
time of 150 min were found optimum. Under the optimal extraction conditions, the extraction rate of volatile oil was up to 3.2%.
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Fig.1 Effects of different extraction conditions on extraction rate of
volatile oil
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Table 1 Factors and levels in orthogonal array design

KV AFEIUEJy IMPa B ZXIUELFE /°C C it /(kg/h) D AU ] /min

1 15 30 7 90
2 20 35 10 120
3 25 40 13 150

x2 EXBRBREREST
Table 2 Orthogonal array design experimental results and range
analysis

WIS AXRRUES  BARURE Ciiw  DARUNE 5% /%

1 1 1 1 1 1.1
2 1 2 2 2 2.2
3 1 3 3 3 2.0
4 2 1 2 3 2.1
5 2 2 3 1 2.0
6 2 3 1 2 1.4
7 3 1 3 2 0.9
8 3 2 1 3 1.7
9 3 3 2 1 2.4
ki 1.8 1.4 1.4 1.8
ke 1.8 2.0 2.2 1.5
ks 1.7 1.9 1.6 1.9
R 0.1 0.6 0.8 0.4
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Table 3 Variance analysis of othogonal array design experimental results

TIERR BETIIM AME CPEEETIIN R R
A 0.04 2 0.02 2
B 0.68 2 0.34 34 *
c 111 2 0.56 56 *
D 0.31 2 0.16 16
R 0.02 2 0.01
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