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Optimization of Supercritical CO, Fluid Extraction Technology for
Volatile Oil Components in Shufushuang Sprays by Orthogonal Design
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[ Abstract ]

medicinal herbs in Shufushuang sprays including Cnidium monnieri, et al. Method: With the content of osthole

Objective; To optimize supercritical CO, fluid extraction ( CO,-SFE) conditions of four

and total extraction yield as comprehensive evaluation index, the content of osthole was determined by HPLC,
CO,-SFE of four medicinal herbs in Shufushuang sprays was optimized by orthogonal design with extraction
pressure, extraction temperature and the separating kettle | temperature as factors. Result; Extraction pressure
and temperature had significant effects on CO,-SFE, whereas the separating kettle | temperature had no significant
effects. Optimum CO,-SFE technology was A,B,C,, extraction pressure 30 MPa, extraction temperature 50 °C ,
the separating kettle | temperature 50 C. Conclusion: Optimized extraction technology of volatile oil was stable
and feasible, it could be used in industrial production.
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WE IR T KT R BRI A R A 20
AR R B4 A, 2 AR v BE 2 R 27 5K IR IE 2
FUESE 53 00 R A I8 BHRE W) e K. Cnidium monnieri
(L.) Cuss. 19T MCBCR S ZERHE Y Mk Kochia
scoparia (L. ) Schrad. i) T4 Al 20 IR 52 25 BL ML 9 5
B AR Atractylodes lancea (Thunb. ) DC. [ T 1M 25 ;
ZEBE Y M Zanthoxylum bungeanum Maxim. ff
TR SR I i R 7 RO R (b L 2 A W
an K€ BT, it 110822-200305) , £ Jif L HY By 68,3
4, K S A K, AR X S Al
2 AEEER
2.1 WIMAAERTZ FRIBUE 7 & i i IR ik
T EARFIAER, A A b O e A 5 B 0, 42
e E BT 22 1 okl 1 MR ORE 75 8 €0 77 IR 4 iR
Yy, RS AU A (100 g 25 84 45 3] 14 $2 1)
).

2.2 WP TR SR
2.2.1  HEECAEMAH A ORE8E FRIBOR Im B A R
W 0.1 ¢, & 25 mL P, HFEEER 2,
AL (250 W, 50 kHz)30 min, K 85 i POZIE W
1 mL, & 5 mL S, o0 B B B 2= 20 8, $5: 5, il
FLug g, BZ g, RIS .
2.2.2 FIMEMRR RIS A R BRI R A
Ho kb J5 5 25 B ALKy 4% T 200 A7 Bl R CO, R,
FH G AR B, 45 2. 201 TR 5 32 i £5 B 1 AR
VA R
2.2.3  XHRSRVEMAH A RS FR IO IR 1 30
HE 35 A, 0 P P A 0. 94 e L7 X RS AT TR
2.2.4 f43E %1  Hypersil ODS C, o it (4.6
mm x 250 mm,5 wm) i 3 H L HE-7K (50:50) i B
1.0 mLemin ™" §ERE & 20 WL, B IR R 5 06, 6 0
1322 nm, FERESEAF T AR G S B R 4F 4 Gk
L7 SR D] AR R R AR (7 SR R N -2 i /UL 3 i O
2.2.5 ZPERARBE SR A R A X I
W 0.025,0.05,0.075,0.10,0. 125 mL, K K &
5 mLi A A s R 2 B RS L B s
IR PR 4% 2. 2.4 TR SRR 2 o DA R
VR ) SRR Ay R Al R U TET RR A A A, A5 11U
FEY=5.607 x10'X -3.416 x 10° (r =0.999 9) , %
WU IR T 2 7E 0. 094 ~0.470 pg LML R RAF.
2.2.6 RWEHEES RS IR o B R,
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AN RSB F  C B ERE S L IR TR
B 1 #gpKF HPLC

SR 6 W, BEIR 20 pL, P 0% AR, 45 2R RSD
0.8% , 3 IR HKG % BE R AT

2.2.7 REMEZL WUE A W, 0 T
0,2,4,8,12 h & ERE 1 ¥k, Bk 20 L, I 5 6 T
R, 45 R RSD 1.2% , i W il i i W = /D75 12 h
AR E M R Ao

2.2.8 EEVEHE REWRBGHEIERERY S 4,
B 0.1 g, 3% 2.2 1 T K J7 vk 1 45 38 0 1
F 2. 2.4 TR AR BEAT & B E . 25 R IR 2P
PR R4 1.28% ,RSD 1. 11% , Ui W% iE | E
PRI

2.2.9  JmAERIUE S R PRI A0 S A I
A (1.36% )6 4y, Ay 50 mg, 43 HIHE 2 A
WEPR 17 2 X BE A % W (0.47 ¢-L7') 1.5 mL, &
25 mLEJ P, 3 2. 2.1 W J7 vk 0 45 R A i W
Fit 2.2, 4 WUR S5 E AT & R o 45 072 [m]
W% 100. 15% ,RSD 1. 03% , Yt W% 7 i Ae e vl 47 .
2.2.10  FEG I E ORI W, A il 2E AR
20 pL,ic s e R 7 2% W m B A AR — Sk kB
T,

2.3 IEsCIRE BT MERRR AL R R Tk
T AR AR A PR, 8RR I R A
PEAT R, WA R L e R T RS
8 MPa,/yEs4 1 IR BF 35 °C, K J7 5.5 MPa, CO, 7



FRH T, 4 IE 22 BETT UG e 67 K 2888 25 300 v 45 R 23 1) CO, I LT

B30 kgoh ' BEBCERUE ) EBORE KAy 4 T
W B2 5 A, LU IR 1 3R 8 5 S B AR TS R
LRV AR bR, AR K3 0y 0.5 IR IKF I
F 1R L H XA R IR 2, T7 220 B L3R 3.

F1 BEAFEHHE CO,BRRERNIZEXRBEERKT

A S BREUES  CHER R
e /C /MPa /C
1 45 20 50
2 50 25 55
3 55 30 60

K2 BRFEHWE CO,BRREMIZEZ KB EH(n=3)

WRFRE
N 4 R AR MY A
(ZA) "/ % Wi
/%
1 1 1 1 1 0.56 7.08 62.56
2 1 2 2 2 0.93 4.46  52.29
3 1 3 3 3 1.26 5.22  65.15
4 2 1 2 3 2.23 2,22 65.69
5 2 2 3 1 1.38 4.23 60. 88
6 2 3 1 2 1.36 6.56  76.87
7 3 1 3 2 0. 66 5.71 55.20
8 3 2 1 3 1.26 3.80  55.32
9 3 3 2 1 0. 87 5.27 56. 83
K, 180.00 183.45 194.75 180.27
K, 203.45 168.49 174.81 184.36
K, 167.35 198.86 181.24 186.16
R 36.1 30.37 19.94 5.89
R3 EEEHFTESH
LE-E3 SS f MS F jd
A 223.56 2 111.78 36.85  <0.05
B 153. 68 2 76. 84 25.33  <0.05
C 69. 00 2 34.50 11.37  >0.05
D(Z51) 6. 06 2 3.03 1.00

TE:Fo05(2,2) =19,

ELW A3 T 2 B A% DR 2 6] A T2 1Y s ) R AR
WHA>B>C;J 225 5 5 R W A, B [ XT Hi
REWRTEMGEITHIE A B EEFm, C NE
W) JC B F . i E e T2 & A,BC, B
Bl B 50 C, ZHUE 77 30 MPa, 73 25 28 1 ¥
50 °C.,

2.4 EKE Wby L2 A 3 0y Hep ik
3 BT 25847 30 Tk K 56, I A e IR 1 3 % R
AR, SR RIRF R LY E S 2.34% ,
RSD 1.75% , A % B3 5.31% ,RSD 2.42% , £ W
ke i) T2 R e v A7 .
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