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Study on extraction technology of volatile oil from cortex phellodendri
by supercritical carbon dioxide
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Abstract The supercritical carbon dioxide extraction of volatile oil from processed cortex phellodendri was
optimized by response surface methodology (RSM). According to the principle of Box-Behnken central
composite design,extraction pressure,extraction temperature,extraction time were chosen as response
factors, extraction mass was chosen as response value,and a three—factor and three level central composite
design was adopted to determine the influence of various technological conditions. Using SEM observed the
cortex phellodendri before and after extraction,and explained the extraction effects from microcosmic aspect.
The results showed that the optimum extraction conditions were as follows:extraction pressure 34MPa,
extraction temperature 41°C, extraction time 66min,extraction yield was 6.03%.
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o CO,
HA221-40-12 25 Design—Expert
Hitachi S—-3400N
NJLO7-3 3.
KQ250- 1~ 3.
E 2
JAS103N Table 2 Design and results of central composite experiment
GZX-9070MBE
A B C Y g
CDE-220E2 i -1 -1 0 1328
° 2 1 1 0 16.34
1.2 3 -1 1 0 11.12
1.2.1 — — — N 4 1 1 0 17.11
— — — — — Co, N 5 -1 0 -1 11.73
N 6 1 0 -1 17.06
122 . 7 -1 0 1 13.85
8 1 0 1 17.51
9 0 -1 -1 15.12
40°C 30min 500W 10 0 1 -1 14.68
4min, 11 0 -1 1 16.39
1.2.3 12 0 1 1 15.28
% — %100% 13 0 0 0 17.11
14 0 0 0 17.54
1.2.4 15 0 0 0 17.38
16 0 0 0 17.09
N . R 17 0 0 0 17.23
3
1 Y=17.27+2.26A-0.37B+0.56C+0.73AB—-0.42AC—
Table 1  Variables and levels in central composite design 0.17BC-1.57A%-1.24B%-0.66C?
3 1~ 3
A MPa B C C min ° A.C
+1 35 50 90 N
0 30 40 60 B
-1 25 30 30 AB
3
Table 3 Analysis of variance of each item of mathematical regression model
F P
67.759888 9 7.5288765 251.56150 <0.001 ok
A 40.6802 1 40.680200 1359.2430 <0.001 ok
B 1.08045 1 1.0804500 36.100955 0.005 ok
C 2.4642 1 2.4642000 82.336038 <0.001 ok
AB 2.146225 1 2.1462250 71.711575 <0.001 ok
AC 0.69722500 1 0.69722500 23.296301 0.019 *
BC 0.11222500 1 0.11222500 3.7497613 0.094
A? 10.362007 1 10.362007 346.22456 <0.001 ok
B? 6.4610592 1 6.4610592 215.88265 <0.001 HHE
c? 1.8550066 1 1.8550066 61.981127 0.001 ok
0.20950000 7 0.029928571
0.064900000 3 0.021633333 0.59843246 0.649
0.14460000 4 0.036150000
67.969388 16
R?=0.9969 R?,;=0.9929 sk p<0.001 ** p<0.01 * p<0.05 .
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Fig.2 Response surface analysis for interactive effects of

extraction pressure and extraction time on extraction capacity
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Fig.6 SEM image of processed cortex phellodendri by
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Fig.3 Response surface analysis for interactive effects of °
extraction temperature and extraction time on extraction capacity - CO,
Design Expert L
3.14A-0.73B+0.42C=2.26 1 e
0.73A-2.48B-0.17C=0.37 2
0.42A+0.17B+0.32C=0.56 3 B
1,23 A=07 B=  PE °
0.05 C=0.19. 33.5MPa 3
40.5°C 65.7min, 3.1 Design Expert N
6.07%.
CO, CO,
34MPa 41C ( 223 )
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Table 7 Comparison of antioxidant ability of different

antioxidants on oil

1.5h 45h 9h 1.5h 45h  9h

POV % 0.15 0.20 0.19 0.064 0.090 0.078
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;OV 6.67 0.00 11.76 8.89 1.28
Ve P,?/OV 1333 5.26 15.80 14.06 15.56
POV g 667 1500 2105 469 333 833
POV % ={[POV % -POV % POV
% 1x100%
7
POV
\V(]
9h
\VC
V(j
3
80% . 1:25.
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( 219 )
o P<0.0001
0.9929
CO,
3.2
34MPa 41°C 66min
300g CO,
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