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Abstract: In the paper,the volatile oils from the leaves of Artemisia argvi were obtained with supercritical CO, and
microwave for their optimum extraction conditions, The uniform design experiment were used to optimize the SFE
CO: conditions,and the optimal conditions were determined; the pressure of 16MPa, the temperature at 31 C,COy
flowing rate at 20 kg/h and the time for 80 min. The optimum conditions of the microwave extraction were obtained
by orthogonal experiment; radiation time for 200 s, microwave power of 720 w,400 mL solvent,40 mL washing sol-
vent. The volatile oils were obtained by supercritical CO; , microwave and steam distillation. extraction rate were 3.
75%,4.85% and 1.87% respectively. The results showed that the extraction rate of microwave extraction was the
highest and its process was simpler, but its quality was worse than the volatile oils extracted by supercritical CO, and
steam distillation which qualities were better,
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Table 1  Orthogonal experimental design

WATRTE MBI EMME AR

K

Level  Lime of _Power of  Volume of  Volume of
radiation(s) microwave(w) solvent(ml) wash(mlL)

1 200 630 260 30

2 225 720 280 40

3 250 810 300 50

AZ AR AT IR) L B R B RN B MRS
FIFHR 4 BREANTE, XL BHEHTLIRB B R
TE&REE  BERRS#T UM MBEERLE, B Y
RAERMG TR, AR IFEIEE A% E.
1.2.3 8BERCO, % RELBINEH 7~
8 Mpa, i & 60C. B I WE S 4~6 MPa, 35
C. HEBRFRELM 170 g, A 1 LOEIGEN
&5 CO, ZR. 7 2 h ;7,4 20 min WEERRY,
FREEER ITEERE,
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Table 2 Uniform design

K¥ 1 (Mpa) 1B RECC)H CO; Hif (kg/h)
Level Pressure Temperature Flow of CO:

1 8 45 30

2 13 30 20

3 18 55 40

4 23 35 45

5 28 50 15

6 33 25 35

7 38 40 25
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Table 3 Results of orthogonal experimental design
K ¥ R () B 2 2 (W) BRARmL) VeI & (ml) BIE%)
Level Time of radiation Power of microwave Volume of solvent Volume of wash Rate of extraction
1 200 630 50 380 4,28
2 200 720 40 360 4. 15
3 200 810 30 400 3.65
4 225 630 40 400 4,01
5 225 720 30 380 4,35
6 225 810 50 360 3.50
7 250 630 30 360 3.48
8 250 720 50 400 4, 50
9 250 810 40 380 3.34
1 12.08 11.77 11.48 11.13 —
il 11.86 13.00 11.50 11,97 —
m 11.32 10. 49 12.28 12.16 —
K1 4,03 3,92 3.82 3.71 —
K2 3.95 4,33 3.83 3.99 —
K3 3.77 3.50 4,09 4,05 —
R1 0.26 0.83 0.27 0.34 —
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Table 4 Results of uniform design

K B A 16 BE CO; it HWME)
Level Pressure  Temperature  Flow of Rate Qf
(Mpa) C) CO2(kg/h)  extraction
1 8 45 30 1.92
2 13 30 20 3.78
3 18 55 40 3.60
4 23 35 45 3,42
5 28 50 15 3,31
6 33 25 35 1.98
7 38 40 25 1. 80
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Table 5 Analysis of variance

H W amg JAMOEE

Sum of Mean Prob>F

Source DF F Stat
Squares Square
BiA] Model 3 4,2406 14135 9.4822 0.048 6
RE Error 30,4472 0.149 1
B4 & C Total 6 4.687 8
R? 0.904 6
C. V. 2.829 4
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Table 6 Parameter estimates

25 Bt Variable g H i DF {# it Estimate  #iE2 Std Error TR E T Stat Prob>|T]| BZ Bk A F Var. Inflation
INTERCEPT 1 6.280 0 1. 004 6.277 3 0.008 2 0.0000
X2 1 -0.128 0 0.033 9 -3.772 6 0.032 6 5.406 0
X1+ X1 1 -0.005 5 0.0011 -5.050 0 0.015 0 12.347 0
X1 *» X2 1 0.005 7 0.001 3 4.462 7 0.020 9 13. 366 1

M. X1: 3K WJE J) Pressure of extraction; X2:AXMX{#& ¥ Temperature of extraction.
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Fig. 2 Effect of the CO; flowing

speed on the extraction rate
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Table 7 Effect of different methods on extraction rate

L8N R MR YER B4 ] Time R
Methods of experiment Appearance of volatile oil Rate of extraction{ %)
HBiER CO: 2K Supercritical COz extraction F 0 Yellow 80 min 3.7¢4
Mk 2 I Microwave extraction 4 16 Snuff color 200 s 4.85

JK 8 S, 7848 Steam distillation {6 Straw yellow 6 h 1. 87
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TEH 4~6 MPa, 35 C, % Bat 8 % 80 min, H 12
MR 3.74%.,
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Ve E 50 mL, HLIBMEH 4.85%.
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