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Comparative study on volatile oil in Rhizoma chuanxiong by steam distillation

and supercritical fluid extraction
DENG Peng, WEI Feixue, WEN Yi, WANG Baoyi, CHEN Shan(Eight plus one Pharmaceutical Co.,Ltd, Guilin 541000, China)

[Abstract] Objective To clarify the influence of the extraction process on its active ingredients by comparing the volatile
oils of Rhizoma Chuanxiong obtained under different processes. Methods The volatile oil of Rhizoma Chuanxiong was extracted
by supercritical CO, extraction (SFE) and steam distillation. The main chemical components and relative contents were identified by
gas chromatography-mass spectrometry (GC-MS). Results A total of 18 common components were identified in the volatile oil
samples of Chuanxiong from the two methods. In steam distillation samples, main components included phthalides (61%),
monoterpenoids (25%) and sesquiterpenes (10%). In SFE samples, phthalides (97%) were major components, followed by
monoterpenoids (1%),sesquiterpenes (0.4%) and other minor components. Conclusion The steam distillation retains highly
volatile components in Rhizoma chuanxiong such as monoterpenoids and sesquiterpenes. For SFE approach, the phthalides were
extracted more efficiently compared with other components. The effect of the extraction process on the active ingredients should be
fully considered in obtained products of Rhizoma chuanxiong since the difference in constituents may result in varied effects.

[Key words] supercritical fluid extraction; steam distillation; Rhizoma Chuanxiong; volatile components

JII & Rhizoma Chuanxiong NAFERHEY) ) 2 EREMMZRGIR, FENAE T ESHER
Ligusticum chuanxiong Hort. i) AR 2E0, frRiap TR, JEar i G 4 & B BT 80% LI L. 1T
BT GAA T 2 ), A8 AT BRUE R, TFRMBR A AR BCRA 2 W), SE AT MR RIS
BRI RS ik, TSI, IEAERCBA R T L0 K, N1 2
A L R L2 RS A S T,

i, s oo BT 2RI )1 25 45 0 B 5 00 R

AR RO NS THZIATIENEI o i R0 1125350 0 AN
g7, FEAFERI S Y CINEEARNER) . B . ~ e B e e b st
ATHLRR CITEUR) . RIS AR RAL Ak 2 e
Yol HEF‘%@(*ﬂQA‘%TL“’ B F T340 ELJ]fInl | ERSTR N NE SN (supercritical fluid extracation,
7=, APRICR G Te)) e BIRRTARD PO gppy o4 5 9 43 3R 1 K 28 5 35 60 0k o 1
COEERAT T W AEh A i 20 2y CO2 AR HUR PR L ZX0 25 25 b v A 6
SE453 5. Email: dengpeng.81@158.c0m RS BEAFHRI, I A AT ELR, S 2E AR
CEIMEE] B O ASRE, B9 TR, BFGE )71 242 T 20198 () 245 5% T 245 500 T 15 A B o P SR B T 5
552455347, Email: chenshan.81@188.com Bts



https://doi.org/10.3969/j.issn.1006-0111.201907022
https://doi.org/10.3969/j.issn.1006-0111.201907022
mailto:dengpeng.81@188.com
mailto:chenshan.81@188.com

ZiPEsal 2020 4F 3 H 25 HES 38 4557 2 0]
Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020 153

1 #R5EE

1.1 #H

JE 2514 CRRULHE T ARV P 25 B AR A IR &l
SRR, 5 202031-190201) 5 Z.1R 2,155 (1,41,
2% [ TEDIA 57 A FRA W) 5 JoKGREREh (3 Ak,
] 25 4L E A 2= A B A WD) 5 CO, S BE FHER KR
R
12 ME

WF-20B =3 7 ek WAL (VLI T 1 2 25 1k AL
B 3 A7 BR N 7)) 3 HA420-40-96 U 11fs AL A4 BCk:
(P 3 TIT AR 22 R I S 2 O BR A W) ) 5 #2  T
i (R RIS A BR AT 5 B eSS ik
E( LGB R ZAE & &4 R A H) 5 Thermo
Fisher ITQ1100 “SAH & 13%- T i 56 FHAN (55 E FE B K
MIRAFD

2 FIEMZER

2.1 I
2.1.1  JKZESZRm:

BN LR i (G —1)200 g, & 5 000 ml

R BHE D, A 2 000 ml 7848 7K . 2R R A,
FEAMRANE T2 IR 2 h, #(h E 2582 )2015 R
DU FS3E U] 2204 $5 J k FH A T . BRICE L
J& A G2, JoKBRRR N T B0, R 15 ki &
B TS, 4 C /17
2.1.2 IR Co, FHE

WO 2560 Ry e i (G —5-75 ) 1 000 g, B A< HX
Zerh, ZEWUERA R ZEHUE T 35 MPa, iR 40 C,
1.5 he ZEHUSE LS MR 45 AT,
MR Ao BRR A E, 4 C IRFF.
2.2 FBE B
22.1 GC-MS 414+

InertCap SMS/NP ¥4 fill 1 9% & 4 45 8 35 A+
(30 mx0.25 mm, 0.25 pm); S AS; FFFHE, ¥
AIRJE 60 °C, {%:4F 1 min, 5 “C/min FHiE ZE 100 C,
3 'C/min FHE % 160 C, £4F 2 min, 10 ‘C/min FHi&
%2 280 C, fRFF 2 min; FEFE LR JE 280 C; it b
30:1; fE 2 T 280 C; HEFE &R 1.0 pl, B &
1.0 ml/min; & F JE i 220 C; % 7 43R 4 min;
EI J5 LB 720 L FRERE 70 eV i A TE I m/z
50-400; i ZREHE % NIST 11,

®1 JIBELMEFERS

AT 2 (%)
P Tr/min Ew 5 F
IKZERZER R COFERL

1 5.66 o- TR M CyoHig 1.48 0.09

2 6.52 B-TR 4 CioHyg 5.70 0.30

3 7.71 LhAesE CioHy4 1.63 0.05

4 8.60 oA CioHyg 3.99 0.14

5 9.40 4-FFH3-(1-F L 238 -1- 37206 CioHje 3.66 0.21

6 11.43 1,3,5- B =4 CiHg 5.04 0.30

7 12.02 4-F T CioH;50 3.56 0.05

X 20,91 4-%?@%—1,6-:tﬁ£._;1,2,3,4,4a, 7-lEfk Cootlns 131 0.2

%

9 23.21 -t 2 CysHyy 6.11 0.85
10 23.56 B-EhHE A% CysHyy 2.14 0.34
11 26.56 eI C,sH,,0 0.66 0.11
12 29.15 TR C,H,,0, 1.31 0.89
13 29.93 TR C,H,,0, 232 0.97
14 30.73 6- 1 Bk-1,4-FRBE I CiHg 0.45 0.60
15 31.83 N ABEA CoH,60, 9.53 25.60
16 32.02 1.97 2.95
17 32.33 Z-EEA N g C,H,40, 45.40 65.59
18 33.86 E-ZEA g C1,H,,0, 0.49 0.75

TE: -FORAYEE



gk 2020 4F 3 H 25 B 38 4547 2 W)
154 Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020
222 HHASE R & 18 A~ =Bl Ar, HLwgE T AR A (7 S TR AR Y 95%

F 2% B B R I B2 U AL fh 25 pl BT 25 ml
I, IMA LR R B2, 5251, R
W, B 1.0 ul A GC-MS BEFAGHE T /04T
23 RBLER ST

e K ZE S ZR B ARG B CO, AR B AR %
KAMIG , ARYEAS I N2 T AR R O IR Y
R R0 0.35% 1 4.8%.

K H GC-MS B HE A IR T 2 i
FERIMBE AT 43T, ) o R 2R 540 e i AH
KSR GRHE 1, XHHE  Th A R, A A

O3B BE R R ARG T T b, e T

g 7
RT: 0.00-45.03
12 000 000 |
11 000 000
10 000 000
9 000 000
8000 000 [
6.52

7000 000
6000 000

AN E (%

5000 000
61

4000 000 F 9.4011.43

11.04
3000 000

2000 000 [

93
S)

1000 000 201

=

1

19.68A A
1379251820081 232424

oY=

DI L, 855 0L 1 AL 1, 2.0 JKZERZEIB I+
RIERE AT 2T 61%, BLiiZE 2915 25%, 15
RS 2015 10%; 8 IfG F CO, A& B h 2R k2
W28 97%, Hdh 220 5 1%, f5Ei 2o
205 0.4%., WFMRECT Z 38 &b Z-BA N R
T, HUGEEN S NS AL T MR T
FEIRTR
3 g
IKZERZRIBE R — PGS SR I T2,
XN ES 245 8 H P At 1 o8 3 A B R A% >
NL:

2.48E7
TIC MS

31.83

29.92
23.56

29.14
6.55 33.87
128.75] Lo ML 35.9137.2339.1942.8444.53

0

10 15 20

]
E1

RT: 0.00-45.04
650 000 |
600 000 [
550 000 [
500 000 |

N
W
(=]
(=
S
(=]

400 000 [
350 000 [
300 000 [
250 000 [
200 000 [
150 000
100 000 |

50 000

AR (%)

6.52
9.4011.43
5.66 860

475 l_Llﬂ‘_
e

20.91

NEKFESEIBELMDE

13.71 26,55
.GSJ 19.6821.
265 0 I 17.3217,6415 0421 21{24.23 138,59,

25
(#/min)

25 35 40 45

by
N

NL:
1.06E7
TIC MS

33.86
23.21

29.1429.93

I

3886 4270

36.76 39.20

_,.,.L_.LL'-— 41.68

23.56 4442

0

0 5 10 15 20

i (a]
& 2

25 4.5
(¢#/min)

25 35 40

NIERBIEF CO, ERIZL M BB FRE



20204F3 A 25 HES 38 &5 2 1)

Journal of Pharmaceutical Practice, Vol. 38, No. 2, March 25, 2020 155

SR AN, 850K A A/ N B B R
HARPCT X3 8 2R G, A2 A B, 1
24 R Tl bz N, R R R 2
FAXT R . I 5 CO, A O 4R A ] PR, S
A% 2 o] g AR B R, X1 S 44 i 4R Bl R
7o, U IR IREAT R B B BRI  H5 ,
A e W AR LA B BRI, IR KA 0TS
e, TR ™A . PR T2 R93% A AE i
oy B —REMIZES, NIAE ) S A A 25/ 2y
i1 B8 B D 357 Bl RIS @ 73 B
XA RSO3 B R R, A N UE 25250 S A R L
ST AN [ 252 B 4% i ) 24 50 T Bl oy 2

(3]

[4]

(5]

(6]

(7]

(8]

[9]

FEHENS, BT, RESE, A5, ) BRI A A4 8 00 5 2 B
PERFFERERE (T]. hE 252455, 2016, 41(23): 4328-4333.
. 1 A By 2 B RS e (00, v AR R
24,2017, 19(9): 1341-1349.

I8, RNF, BT, &5 DR3P Ao S0 4 R G
VeI TE I T]. B2 1E [ 2Y, 2016, 27(7): 1701-1704.
o, JO, ZEIR, AF. NS BB A B 1 S A I BL
40T 0], s ESEg I FIE 44K, 2018, 24(18): 140-146.
SRIGEHE, TR A0, RIS, . P E iR ], ey
#1,2012,35(10): 1706-1711.

W5 B, BT, PR, G SRSk (1], i
[H £ [F 24, 2007, 18(6): 1508-1510.

RSTAY, RN )R MU GC-MSA T 0], LR
25 R2EAR, 2013, 37(2): 164-165.

5, M TER A IE R T2 RAFION TS [10) 47 ibar, Wi, SEHERE, 5. GO-MSHE A S AR TEHE ™ 1| 25 45 &
TGS SCRE 7], &2, 2007, 38(8): 1177-1180.
[S%3wk] (11] ZERHA:, BUIR R, 25K, )& A FER A A EE- T 5
(1] ERZIZE 5 2 i RGN E 25 80201 542 R[S, b RACEIRE A (). B 74i, 2004, 25(3): 150-154.
e v EE 2R AL, 2015. (12] &7, AR, AR I PG A B )1 25 4 22 A
(2] Z=Ug NI, SIS, 878, 46 )1 &5 32 50 2 1 5 p 40 25 B 5T RIS [I]. 252255 5 0F9E, 2001, 1(1): 61-62.
HEJ& L], [ I PR 245 B2 IR YT 4, 2018, 23(11): 1302- [WfsEHA] 2019-07-08 [MEEBHI] 2019-11-13
1308. [RxmE]  BREH
(L#% 142 W) (13]  Bh¥aty, HEL, 3816 JE T UPLC/Q-TOF MSH A 11 AR 24
[3] 2595, AR SE, 245, EEAREALAE MM RSEREE (1], 1 5 LIRS R PITE LT]. BUl48, 2015, 36(1): 72.77.
SIS 2011, 17(24): 270-274, [14] 24, SCLTM, /MR, % ORI BN ISE ). i,
[4] BAIY B, XIA B H, XIE W J, et al. Phytochemistry and phar- 2007, 38(10): 1460-1462.
SN ASE [ PN ol o R r e
macological activities of the genus Prunella[J]. Food Chem, [1s] ABZF, q‘*ﬁ’fﬁ‘&%’ . AL LR B E 0 e
2016, 204: 483-496. [JLW’FIW%%;», 201?’ 41:21\): 3?();“_39}3' N N
[5] MENG G, WANG M, ZHANG K J, et al. Research progress on [16) Ve, XI5, XI/NY, 5. AT U i 2R L
. ] WraE 1], hEZy 5, 2016, 27(10): 1308-1311.
the chemistry and pharmacology of Prunella vulgaris X I .
) ) (171 B, 2GR = s o K 25403 1 =W 5E (D). L1
species[J]. OALib, 2014, 1(3): 1-19. L N
[6] AHE, fKHE, B, HPLC-ESI-MS/MSX 5 B Ak i1y £ % IR 2011
AL e neatrr 2013 1heray rss, 1) TG PR SEBGRR IS R LB
M SRR AL R, 200, P (3], ARP=42 5 T ll, 2000, 20(3): 65-69.
154. [19] ZHAOL,LOU ZY, ZHU Z Y, et al. Characterization of con-
(7] WRIEAR, {37 3C. AN REALZ MU 5E (1], Hh B 258 K2 . . ) ) . L
stituents in Stellera chamaejasme L. by rapid-resolution liquid
1R, 1995, 26(6): 329-331. chromatography-diode array detection and electrospray ioniza-
Y ¢ iy Ul VA s B AL E AL 2L Z%
(8] FHLAE, TS, WRICIE, . BRSO BFFELT]. 24 tion time-of-flight mass spectrometry [J]. Biomed Chromatogr,
2722402, 1999, 34(9): 679-681. 2008, 22(1): 64-72.
(1 At AL, ST 5. EA AR L7 (9], STy [20] ZHANG H, GONG C G, LV L, et al. Rapid separation and iden-

F2Aei, 2012, 18(5): 107-109.

[10]  BEMT, AAF 0N, Biak, 55. Hh B fb 2 iAo (3], T 22,
2016, 28(7): 34-36.

(1] XIE€ BAR, P, % BN F s wroe ], gy,
2014, 45(1): 16-22.

(12]  BIE, 22, AOEHT, & A d (b st oe L] hr 24
2, 2014, 49(17): 1496-1502.

tification of furocoumarins in Angelica dahurica by high-per-
formance liquid chromatography with diode-array detection,
time-of-flight mass spectrometry and quadrupole ion trap mass
spectrometry [J]. Rapid Commun Mass Spectrom, 2009,
23(14): 2167-2175.
[¥eFsBHA]  2019-07-25
[AxE] Bk

[fEEEHH] 2019-11-12


https://doi.org/10.12092/j.issn.1009-2501.2018.11.018
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3321/j.issn:0253-2670.2007.08.019
https://doi.org/10.3969/j.issn.1004-2997.2004.03.005
https://doi.org/10.3969/j.issn.1671-2838.2001.01.023
https://doi.org/10.12092/j.issn.1009-2501.2018.11.018
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3321/j.issn:0253-2670.2007.08.019
https://doi.org/10.3969/j.issn.1004-2997.2004.03.005
https://doi.org/10.3969/j.issn.1671-2838.2001.01.023
https://doi.org/10.12092/j.issn.1009-2501.2018.11.018
https://doi.org/10.12092/j.issn.1009-2501.2018.11.018
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3321/j.issn:0253-2670.2007.08.019
https://doi.org/10.3969/j.issn.1004-2997.2004.03.005
https://doi.org/10.3969/j.issn.1671-2838.2001.01.023
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3969/j.issn.1008-0805.2007.06.140
https://doi.org/10.3321/j.issn:0253-2670.2007.08.019
https://doi.org/10.3969/j.issn.1004-2997.2004.03.005
https://doi.org/10.3969/j.issn.1671-2838.2001.01.023
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.1016/j.foodchem.2016.02.047
https://doi.org/10.3969/j.issn.1672-2779.2013.14.101
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1006-3765.2016.07.013
https://doi.org/10.7538/zpxb.youxian.2014.0058
https://doi.org/10.1002/bmc.897
https://doi.org/10.1002/rcm.4123
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.1016/j.foodchem.2016.02.047
https://doi.org/10.3969/j.issn.1672-2779.2013.14.101
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1006-3765.2016.07.013
https://doi.org/10.7538/zpxb.youxian.2014.0058
https://doi.org/10.1002/bmc.897
https://doi.org/10.1002/rcm.4123
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.1016/j.foodchem.2016.02.047
https://doi.org/10.3969/j.issn.1672-2779.2013.14.101
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1006-3765.2016.07.013
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.3969/j.issn.1005-9903.2011.24.075
https://doi.org/10.1016/j.foodchem.2016.02.047
https://doi.org/10.3969/j.issn.1672-2779.2013.14.101
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:1000-5048.1995.06.003
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3321/j.issn:0513-4870.1999.09.010
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1005-9903.2012.05.034
https://doi.org/10.3969/j.issn.1006-3765.2016.07.013
https://doi.org/10.7538/zpxb.youxian.2014.0058
https://doi.org/10.1002/bmc.897
https://doi.org/10.1002/rcm.4123
https://doi.org/10.7538/zpxb.youxian.2014.0058
https://doi.org/10.1002/bmc.897
https://doi.org/10.1002/rcm.4123

