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Simultaneous Determination of Ligustilide, Senkyunolide A And
N-Butylphthalide in the Essential OQil of Chuanxiong
Rhizoma by GC-MS and HPLC

GUO Xiao-teng, ZHAO Zheng-zheng, RONG Rong” , LV Qing-tao, JIANG Hai-qiang
(School of Pharmacy, Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China)

[ Abstract | Objective: To establish the simultaneous determination method for ligustilide, senkyunolide A
and n-butylphthalide in the essential oil of Chuanxiong Rhizoma, and to compare the results of HPLC and GC-MS
method. Method: The oil was obtained through supercritical CO, extraction and steam distillation, and the contents
of the above three compounds were determined by gas chromatography mass spectrometry ( GC-MS) with internal
standard method and high performance liquid chromatography ( HPLC) with external standard method respectively
and methodology was also inspected. Result: The oil yields were 10. 49% and 1.54% respectively. The contents
of the three compounds were 19. 676, 15.56, 0.957 4 mg per gram crude drug in SFE-CO, extraction and 2. 16,
1.56 and 0. 11 mg in volatile oil which measured by GC-MS was 1% -4% less than the value which obtained by
HPLC. Compared with the result by HPLC, GC-MS is more scientific with 10% higher precision and tenfold
detection limit. Conclusion: In the determination of components in the essential oil of Chuanxiong Rhizoma, GC-
MS internal standard method is a more accurate and sensitive method whereas HPLC is a relatively convenient and
economical method.
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PEFT A FF A F R P I IR A R Z-BE AR
TG g T IE T O K e R D S
SrUT B T3 MR A B R B K R AR
T Bk, 20 B DA R S R B — S e
A7 SCHRAR T8 SR FH 2 40 20 56 B T O ) —
Ak v WA e % k4 X B AR P9 TR kAT
£ AR 2010 4F R E 2580 ok ILIGR . AR
SCR HAUHE 01 1% 1 (GC-MS) P4 Bk 2k 11 i 4%
WOAH €53 (HPLC) b5 325, 43 50 % )11 25 i 5t CO,
(SFE-CO, ) ZE WY KoK Z& IR A MR ¥ ) il b i B AR Y
B ENTE TR A FIIE T B R R Y 3 &2 A7 00
VS 250 04 o 4 R 5T LA R 3 Bl ar TEAR
o i e A3 0 BT B AR 4R
1 UHE5RH

Agilent 6890-5973N #I i Bk F A ( 92 [H Agilent
/NT]) , Applied separations spre-end B i Il 5 25 B 5%
B (EE ASF 22 H]) , AF240 B | F 43 B K OF (Fi -+
USEERI/ANCIDIN

JIIZ Ligusticum chuanxiong Hort. (W4 B 5775 &
HRrr 25, it 5 20100911 ) , FaA Y B L )11 = P i
A TE T AR B0 AR A R i o5 S8 A= R A R
A, #tt 5 110773-200912, 110773-201002, 110773-
201010) ,iE /e (@igal, Bils—iKF) ), 2
i (il , KT R O A R A BR A W), H
({ERE AR B T2
2 AEEER
2.1 SFE-CO, %) KAE Ky dl & R
AR (i 40 HIf )50 g #& AZEI A, ZE U ) 20
MPa # U JE 45 C \CO, Jfi# 1.5 Lemin ' JEf7 A%
W, WO ZE IO, FH K S BE VR B 7 N, T, i
3R 10.49% , - 20 CAREARAE .

PRI SR NTE K3 K 100 g, fin 10 45 B 2848k , 4%
5], 4% (b E 25 81) 2010 4R R (— 38 BF sk XD #5% ih
I 2 () T HE 426 o, AR I 6 b, I 45
WHHR 1.54% , 20 CARIELRAT .
2.2 FESIEWRA A
2.2.1 MMASEW A S BEANER RSN
P A RITIE T 25 2R KO IR RS 5 FR 2 L N S IR
A5 I W 3 43 R 6..050,3.695,1.520 g- L'
TR G X It it 4 TR o RS % A% IO TR i 45 9 0.5
mL % 5 mL 5, T 26 2 5 2 21 BEAE R GC-MS
Xof i BE 5 RS % B JBCIR G X IR i 45 M 0. 15 mL

. 96 -

B 10 mL SN, ] & 45 2208 /E HPLC X}
PR BRIV o BBCIE A /\BE il o, R 2 BRI 2 i T 1
A 101.5 mg- L™ M NARE R . DL IR 4 CIRTE,
#H o

2.2.2 GC-MS il & B 2.1 Wi E
SFE-CO, £l 0.2 g B ML , & 25 mL &,
MG EAR B Z B, V5 SFE-CO, il 5 B, K
FEE0.5 mL & 10 mL 54, K % A PR iR
1.0 mL, Z & & 75 e AR 1,

B2 1 R AKESAERM 0.5 g KEHERE, 5%
BE 1 mL T, O E R B, NP % i
0.2 mL & 10 mL &, HL G ER B2 R
P 2
2.2.3 HPLC i sl il & W 2.2.2 iR
SFE-CO, ity 1, /5% m X 1.0 mL T 10 mL &
oM A E 2R, 0.45 wm fFL g B 3
B PR, B 3 .

KB 2.2.2 W F 100 pL AR 2 F 10 mL
wIT, O EREBZIE,H 0.45 wm AL U8 B
U WL YRV, RIAS A T W 46
2.3 it GC &4 O i%AE Agilent HP-5 MS
(0.25 pum x250 wm x 30 m), %5 He, & 1 mL-
min " R F IR (#9744 3R B 180 °C, ¥ 7 min, LI
20 °C - min " {5 B THE ZE 250 °C £ S min) ;i
R BE 250 °C, A il 5 i 300 C i ke 2 pl,
NG RE . MS 5 EL IR, A ghi8 7, 4 0 R
280 C % FILEIR 2 min, 3 $5 5 F W I (SIM) , 2% 1K
) W B LR 1

#£1 GC-MS % SIM K EF

t/min 45 I

2.0 1 77.0 105.0 133.0
4.8 2 77.1 107.0 192. 1
5.7 3 148.0 161.1 190. 1
6.2 4 57.0 71.0 85.0

HPLC 41 Phenomenex C {4+ (4.6 mm x
250 mm,5 pm) ;i BAH G (A)-0. 085% W R K %%
W (B),BEEEBEM (0 ~10 min,50% A;10 ~20 min,
50% ~60% A) ;Hii# 1.0 mL-min " K i < 35 A4
MR 328 nm VEJI A TR A 280 nm | JE T Jk K ik
228 nm, & 35 C, gt 20 wlo
2.4 ZMEXCRFEE GC-MS FRifl i 2 K % #8 ]
GC-MS X} & i 13 0. 02,0.05,0.1,0.2,0.5 mL, 43
HIET 1 mL B R E A NARE R 0.1 mL, 2



SR/ L A5 PR SR 1l P R A R )T TR A ORIIE TR AR B

W 2 B2 BIAG R AR A G BRI I, 4% 2.2 0
T GC-MS 40 5 o 43 5] LA T B8 55 P9 A 06 a7 AR
LR AR (V) , 46 6 BESE o (pg) R AL bR X 34T
AMERA BN TR PR NS TR A CIE T AR R [a]
A FEA 3k ¥V =0.024X — 0.157(r =0.9999) ,
Y=0.019 X +0.045(r =0.9999),Y =0.168 X -
0.031(r=0.999 9), B H 4> M #£0. 048 4 ~ 1. 21
ng,0.014 78 ~0.369 6 pg,0.001 22 ~0.030 4 pg
AMERR R

HPLC FRifE i 28 # %5 B B HPLC X 8 5 B
0.125,0.25,0.5,1,2 mL, 5 5% F 10 mL &,
CWEERBEZNE , F 2.2 T F HPLC &2, 4
Sl AW TG AR A A B (V) , 48 X8 BR i (g ) R AR
B (X)) #EAT Sk 101 H , BAS N TR )1 25 N R AL GE
THIRBE M AR Y =1.227 6X -4.212 5
(r=1),Y=0.5814X +11.806(r =0.9996),Y =
2.946 1X - 48.692 (r =0.999 9) , 3 By H: 4% Wl 15
0.26 ~4.16,0.167 2 ~4.18,0.063 ~3.36 pg 4
KRR
2.5 KRR AEEWRH2.1 N GC-MS X #]
i BEVE AL HPLC X BROSh BEWR , 2L 8 2 F A 6 IR,
GC-MS B B A N TR N AR AIE T 2K
fik RSD 435134 0. 042% ,0. 090% ,0. 032% ,HPLC 7k
mois 3 Bl s RSD ;G i 0.068%,
0.095% ,0.237% .
2.6 FHEMEKE HUE —Ht SFE-CO, ZXHW 6 17,
KB FRE % 2. 1.3 F 2. 1. 4 J00 R 4145 20 90 6l 45 0
F GC-MS #1 HPLC () SFE-CO, ZX ¥ ik , H &2
BRI ZE 5 W, GC-MS il 5 (4 BEAS Y g LV )1 5
fis A IE T 22K B RSD 43 %14 0.65% ,0.74% ,
0.33% ,HPLC |5 3 F %4> 19 RSD 4331k 3. 60%
1.50% ,0.39% , 25 KAWL EEE R
2.7 [RERKE R E R R SFE-CO, ZE YY)
Fiin 6 03, B2 0. 1 g HBFRE , F&HE it b & iy
A R B IR A6 R i A WOE L 47 2. 1.3
A1 2. 1.4 WU a5l v VN, 4R 2.2 TR 5
LRI 2,
2.8 K BRANE SRR B AR B 2P R
PR, LUERR L 30 1A IR (101 2 28 & PR 2F 17
Mg, GC-MS £ 15 F A N IR )5S MR ALIE
TR Y E B BR 43 4 0. 159,0. 838,0. 119 ng,
e ARAG I BR 43 51 & 0. 052,0. 126,0. 021 6 ng; HPLC
AT E BR300 3.70,9.70,2. 02 ng, f5 1A
R 435k 1.58 ,1.46,0. 378 ng,

R2 HAREGFIENEAETERE

BRI (n=9) %
GC-MS HPLC
2%
EH ALY RSD  EHMEYLZE  RSD
NI 97.52 0.90 98.29 1.26
BN S A 97.97 0.89 99.01 1.24
IE T 3R L 97.30 0.67 98.78 0.87

2.9 3FR S RIGE  ARBORE IR S CO, A
UK ZE VRN Z MR & 7 A, 3 B I 2.2 TR
PR T D I v 1 ~ 4 45 R LR 3 A1,
2, BURGERILL 2 5 75, 2R SPSS 10. 0 48127 %%
PEEAT AT AL B R x° K0, P <0.01 HERA
EME,

£3 ARHAENENNSHEAIHASNEE %

SFE-CO, ) 5

%y

HPLC RSD GC-MS RSD HPLC RSD GC-MS RSD

WANEE 1465 3.34 14.05 2,53 23.25 3.85 22.56 2.84

VENZS R AT 14 3.59 10.14  2.95  1.033 4.05  1.0163.01
NE TN 0.7129 4.63 0.7129 3.68 5.695 4.23 5.478 3.89
TE PR 7 100 8 & R S5 R AR Py >0.01,
3
A
2
J\ I
JA
0 5 10 15 20
B
1
[
0 5 10 15 20 25
C
__A¢WAJ__NL_MML___~_
0 5 10 15 20 25
3
D
0 5 10 15 20 25

t/min

Lo N TR A(280 nm) ;2. 1ET %k
K (228 nm) ;3. FEA NS (328 nm)
E1 XE&(A)RERSERK3(B,C,D)H HPLC
3 itig
ST T GC-MS N Fxk & HPLC A kg 32 8] B il
FE N E R B A R )T E N R A RITIE T 2R R

.97 .
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1
25 30 35 40 45 50 55 6.0
3

A

B

1
25 3.0 35 40 45 50 55 6.0 65
t/min

LoE THEFEER2. FEI NS A3 BEANEE; 4. IE+ /b
B2 xE&AA)RBKRERL(B)H GC-MS

(05 5, I 23 0l R 3 PR T ik BEAT T OT ke B
ZERFRW], GC-MS 35 52 K dh v 3 ol A 23 1 A
MR 2 = R T HPLC, U] GC-MS B H A B i
RIYE

GC-MS i i SIM Al i, 188 5o 18 45 Fr Ak &
Py A2 B B R iE B A D R i b B SO TR
5, AT BR A2 O3 09 T e, DA B A48 v 1A 8 5
Fe RAGE N BEAERE by 20 B 2 AN sl S AR
i, GC-MS (% SIM 4l % [t HPLC-DAD 35 H A K
L

il F I SFE-CO, 2 M4y #1445 % i vh 75
PO IE DAY 3 Ff 70 1 35 &, S5 R B AR — B, GC-
MS L E 45 R 88 HPLC IR 1% ~4% . &40t %0
Br, PR 7 2 8 1 B i as R O M 22 7 (P >
0.01) , i W 14 Fift J7 32 #0 EA7 vy 194 vHE A 78 0[] A
AT SERE . T GC-MS I 5E A B £ M 5 v, SO
FA R T 5

T GC-MS 3%, HPLC 4% & #5518 47 iiA
AR B AR, 2 — M 22 5 S IR I 2 7 3k & L T
WAL A R E . GC-MS dh vk £ M R
P, D 5 SR T S, R TR R
o, JUHE T 25 AR 3l Ty 2 0 5 b Xk 2 2R i AR
L7 ST e AR G A TR el VT

W ST 45 SR 7k, 9 6 Qi v B9 B AS DY TR A IE T
KBRS B T SFE-CO, AU b i & i 100 )1

- 08 .

N A S Ik T SFE-CO, 2By, nl B &
M K ZE PR R A i R R R R iR R
HPEN S NEE A A SRR R R, TR
%o {H/2HF SFE-CO, ZE B i Hi i % (10. 49% )
WL & (1. 54% ) &5, LLAE 5a 25 6% v 32 S 21 i) 56
AN CFEN S NEE A RIE T EORBR W & iR,
SFE-CO, # Bt 1 4> %] 7] /% 19. 676, 15. 56, 0.957 4
mg, K ZE ML I 15 2. 16,1.56,0. 11 mg; 45
REW ,SFE-CO, FHk 5 /KFERFZ MWLM, BA
P IS (B B OO I A A B LA,
H A G TR B AL, R G0 % ], 0]k XN o+ 5 45
R AT S Ty A A LA IR | e S LS Y
S 258 h A2z A 43 o DAHE T R RT R
125 5 %5 J& , SFE-CO, #& JUik & — Fp B 35 & 32 B1]
B
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