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Optimization of Supercritical CO, Fluid Extraction Process of Volatile Oil from

Angelicae Sinensis Radix by Orthogonal Test
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(1. Henan University of Chinese Medicine, Zhengzhou 450008, China;
2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing 100193, China)

[ Abstract ] Objective: To optimize supercritical CO, fluid extraction process of volatile oil from
Angelicae Sinensis Radix and provide reference for its further research and development. Method: UPLC was
adopted to determine the contents of coniferyl ferulate and ligustilide in volatile oil from Angelicae Sinensis Radix
with mobile phase of acetonitrile-water (50 : 50 ), detection wavelength at 320 nm and the flow rate of
0.4 mL-min~'. With extracting amounts of coniferyl ferulate and ligustilide as indexes, extraction parameters
including temperature, pressure and time were optimized by orthogonal test. Result: Coniferyl ferulate and
ligustilide showed good linearity at 0. 006 2-0.777 6 pg and 0.017 9-2.238 g, respectively; their recoveries
were between 96.67% -102. 08% . Optimum extraction parameters were as follows: extraction temperature at
40 °C ,extraction pressure of 25 MPa and extraction time of 2 h; average extracting amounts of coniferyl ferulate
and ligustilide were 1. 62, 10.28 mg -+ g ', respectively. Conclusion; This UPLC is repeatable and simple, it
can be used for quality control of volatile oil from Angelicae Sinensis Radix. Optimum extraction process is stable
and feasible for extraction of volatile oil from Angelicae Sinensis Radix.
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Fig. 1 UPLC chromatograms of volatile oil in Angelicae

Sinensis Radix
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0.006 2 ~0.777 6,0.017 9 ~2.238 pg.
2.1.5 MHEE 2. L2 FE b 3 A4
JoT t e FE TR TR B R RS VAR, 4% 2. 1. 1 TT A5 A
PRESEHERE 6 U, 5 b AR o v B e B R A
F1 T U 1T B RSD 4305118 0. 7% ,0.5% ,1. 1% , 75
rh BT B R B R N R U T AR Y RSD 4y i
0.1% ,0.2% ,0.3% , F WAL 5K % BE R4S,
2.1.6  faoE Rt IR — f s, 4 TR
0,2,4,6,12,24 h #% 2. 1. 1 35 F £ 4400052 |, 1155 B 81
2 475 T T 0 1R A P T 0 TED AR Y RSD 4351 o 1. 9%
0.5% , 22 W] 24 h ALK S IR AR e Pk R 4

- 35 -



23 B 4 )
2017 4£2 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 4
Feb. ,2017

2.1.7 HmEMRE BOYHELMmIE R, % 2.1.3
TR J7 3 AT & 6 Oy B R AR, He 2. 1L 1 TR
SA I S 5 SR B I AU AT TR R SRR AR 9 R 1 SF- 35 T
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Table 1 Recovery tests of coniferyl ferulate and ligustilide

N e EF”;{ A PR R I RSD
7 /mg /E /mg  /mg /% % /%
mg

PrrELER Al 3.06  0.233  0.117 0.349 99.15 101.42 2.1
2.96  0.225 0.117 0.344 101.71
3.11  0.236 0.117 0.357 103.42
3.07 0.233 0.233 0.461 97.85 97.14 1.7
2.88 0.219 0.233 0.441 95.28
3.01 0.229 0.233 0.458 98.28
3.08 0.234 0.350 0.580 98.86 96.67 2.0
2.95 0.224 0.350 0.558 95.43
2.95 0.224 0.350 0.559 95.71

AR P g 3.06 0.849 0.425 1.285 102.59 101.57 0.9
2.96 0.821 0.425 1.251 101.18
3.11  0.862 0.425 1.291 100.94
3.07 0.851 0.850 1.733 103.76 102.08 1.6
2.88 0.799 0.850 1.654 100.59
3.01 0.835 0.850 1.701 101.88
3.08 0.854 1.276 2.082 96.24 97.60 1.2
2.95 0.818 1.276 2.070 98.12

2.95 0.818 1.276 2.074 98.43

2.2 YPERMPRERT 2T BOE &2
B, 2Ry BEDLA B, i 40 L, A5 25 5 250 8 K, 2y
A T, B3 200 g0 PEMRASIRUR Sy ACIRURBE 38
U] R 56 R R B e 0 BB e 1R
718 MPa, 7y 1% 50 C, e MR h RG R
Ji, 43 B IR 35 °C,CO, ikt 25 L-h ', & 240k
BOEMEE, TR A B, B4 25 AR 47 2 Yk 5, B
PO(E o LABA B PR M R T RS P T 2 BBURE (9 25 5T
Gy RARRR AUE BB R 0.5, i HE R4 L
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Table 2 Orthogonal test analysis of extraction process of volatile oil

from Angelicae Sinensis Radix

A BHER  CHR WER A

Yoo WE A Wm0 REE BE
/C /MPa /h /mgrg~' /mg-g”!
1 40 25 1 1 1.17 9.12 71.76
2 40 30 2 2 1.62 10. 62 98.21
3 40 35 3 3 1.56 9.08 89. 18
4 50 25 2 3 1.34 9.44 84.33
5 50 30 3 1 1.62 8.60 88.70
6 50 35 1 2 1.41 8.98 84.24
7 60 25 3 2 1.39 9.77 87.37
8 60 30 1 3 1.18 8.60 75. 61
9 60 35 2 1 1.68 9.16 93.13
xR3 FEENFAESN
Table 3 Variance analysis of composite score
-3 SS F P
A 16. 129 0.226 >0.05
B 53.208 0. 745 >0.05
c 257.901 3.611 >0.05
D(iR%) 71. 420
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i B2 B 43 590 R 1. 68 ,1.58,1.59 mg-g ™" HiA Py i
PEECRE KRR 10.13,10.24,10.48 mg-g ', 18 45
BAEA 4R 97.60,95.25,96.60, RSD 1.2% ,
WZ T AR E T AT,
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