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Optimization of SFE-CO. Extraction Technology of Volatile Oil from Citrisarcodactylis fructus by Box-
Behnken-response Surface Methodology

CHEN Siwei, WANG Fang,ZHANG Zhuo,ZHANG Dan(College of Pharmacy, Southwest Medical University, Si-
chuan Luzhou 646000, China)

ABSTRACT OBJECTIVE: To optimize SFE-CO. extraction technology of volatile oil from Citrisarcodactylis fructus. METH-
ODS: Using the yield of volatile oil as index, the influences of extraction temperature, extraction pressure, CO. flow, extraction
time, acquisition pressure and acquisition temperature on the yield of volatile oil were investigated. Moreover, 4 significant)fac-
tors, such as extraction temperature, extraction pressure, CO. flow and extraction time, were selected; the parameters of SFE-CO.
extraction technology were optimized by Box-Behnken design-response surface methodology. RESULTS: The results showed that
the highest extraction rate could be obtained with extraction temperature at 67 °C, extraction_pressure at 57 MPa, CO. flow at 22 L/
h and extraction time for 4 h. The highest extraction rate was 1.892% (n=3) , and the"rélative error between it and predicted value
(1.937% ) was 2.32% . CONCLUSIONS: Optimized SFE-CO. extraction.technology ‘for wolatile oil from C. fructus is reasonable
and feasible.
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Fig 1 Effects of factors on the yield of volatile oil

a. extraction pressure; b. extraction temperature; c. CO. flow; d. separa-
tion pressure; e. separation temperature; f. extraction time
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Tab 1 Factors and levels

K-
Zhs -1 0 1
ACEBUET) ,MPa 30 50 70
BOERUIE), C 50 65 80
C(CO i), L/h 10 20 30
DCEIRES) b 2 3 4
F2 EXREEITEER
Tab 2 Design and results of test
RRE AMPa B, C,L/h D,h HBRMEE, %
1 0 0 1 -1 1.80
2 0 0 0 0 183
3 0 0 -1 -1 124
4 1 -1 0 0 144
5 -1 0 0 1 131
6 0 -1 1 0 152
7 0 -1 0 -1 143
8 0 0 0 0 1.84
9 -1 1 0 0 112
10 0 1 1 0 129
11 1 0 0 -1 174
12 0 1 0 S| 1.55
13 0 1 0 1 177
14 7 0 S 0 091
15 1 0 1 0 157
16 0 0 0 0 1.81
17 -1 0 1 0 0.88
18 0 0 0 0 1.83
19 0 -1 -1 0 121
20 1 0 -1 0 145
21 0 -1 0 1 171
) -1 -1 0 0 115
3 0 0 -1 1 138
24 1 0 0 1 181
25 0 0 0 0 1.65
26 0 0 1 1 195
27 -1 0 0 -1 091
28 1 1 0 0 173
29 0 1 0 -1 1.61
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Tab 3 Results of variance analysis

FERE  BHETER A oy F P
kil 2410 14 0.170 8.690 0.000 1
A 1.000 1 1.000 50.280 <0.000 1
B 0.031 1 0.031 1560 02318
C 0.120 1 0.120 6.150 0.026 5
D 0.130 1 0.130 6.670 0.0217
AB 0.026 1 0.026 1.290 02751
AC 5.625% 107 1 5625x10°  0.280 0.602 8
AD 0.027 1 0.027 1370 0.2610
BC 0.099 1 0.099 5.000 0.042 1
BD 9.000% 10 1 9.000x107*  0.045 0.8344
ch 2.500% 10 1 2500107 1260x10°  0.9722
A 0.710 1 0.710 35.640 <0.000 1
B 0.130 1 0.130 6.540 0.0228
c 0.350 1 0350 17.510 0.0009
D’ 3813%107 1 3813x107  0.019 0.8917
73 0.280 14 0.020

FRIYI 0.250 10 0.025 3.930 0.0997
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Note: Fo:(2,2)=19.00, F(2,2)=99.00
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Fig 2 Three-dimensional response surface and contour of
the CO. flow and extraction temperature on the ex-
traction rate of volatile oil
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