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[ Abstract | Objective: To establish an HPLC method for simultaneously determining seven components in
SFE-CO, extract of Chuanxiong Rhizoma and Angelicae Sinensis Radix, and investigate the stability of coniferyl

ferulate. Method: The stability of coniferyl ferulate was evaluated with CH,Cl, as the cosolvent, and methanol,
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acetonitrile or 5% formic acid in methanol as the solvent. The HPLC method was performed on wondasil C  -WR
column (4.6 mm x 250 mm, 5 pm) with acetonitrile-0. 3% acetic acid solution as mobile phase for gradient
elution; the flow rate was 1.0 mL + min ' ; column temperature was 35 “C , and the detection wavelength was 270
nm. Result: The stability of coniferyl ferulate in the two SFE-CO, extracts was best with the acetonitrile as solven.
The seven components ( ferulic acid, senkyunolide I, senkyunolide H, coniferyl ferulate, senkyunolide A,
ligustulide and butylidenephthalide ) co-existed in the two extracts, with good linear relationship, accuracy,
recovery rate, repeatability and stability. As to SFE-CO, extract of Chuanxiong Rhizoma, their linear range was
2.41-24. 14, 3.83-38.26, 0.81-8.08, 47.43-474.32, 95.49-954.91, 164.91-1 649. 14, and 3.32-33.24 ng
respectively for the above 7 components, with an average recovery rate of 95. 04% , 98.24% , 99.03% , 98.46% ,
98.13% , 96.97% and 95.20% respectively, and RSD of 2.9% , 1.2% , 1.6% , 1.2% , 1.1% , 1.4% and
1.2% . As to SFE-CO, extract of Angelicae Sinensis Radix, their linear range was 1.31-13.15, 1.70-17.01,
0.44-4.43, 27.52-275. 18, 6.46-64.60, 206.19-2 061.92 and 3.07-30. 65 ng respectively for the above 7
components, with an average recovery rate of 99.03% , 99.00% , 103.15% , 101.78% , 102.12% , 100.01%
and 102.49% respectively, and RSD of 2. 1% , 2.2% , 2.2% , 2. 1% , 2. 1% , 2. 5% and 2. 2% . Conclusion;
Coniferyl ferulate was easily decomposed into ferulic acid. The selection of acetonitrile as solvent for the two
extracts can ensure the accurate content determination of original ferulic acid and coniferyl ferulate. The method is

simple and rapid, which could provide references for the quality standard for the SFE-CO, extract from Chuanxiong

Rhizoma and Angelicae Sinensis Radix.
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Fig. 1 Stability of ferulic acid ( A) , coniferyl ferulate (B) in SFE-

CO, extract from Chuanxiong Rhizoma, and ferulic acid ( C),
coniferyl ferulate(D) in SFE-CO, extract from Angelicae Sinensis

Radix in three solvens
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Fig. 2 HPLC chromatograms of SFE-CO, extract from

Chuanxiong Rhizoma and Angelicae Sinensis Radix

&1 JIB. HASFE-CO,ERMY 7T HMUZRSTEEXR

2.5.2 APERARZE H2.2.3 T FRA X RS
VSR, ERE 2,4,6,8,10,12,14,16,18,20 L,
Fie 2.1 TR A5 SR8, DLIERE i X AR AR bR, 06
AR Y YA bR, 3 045 )12 24 15 SFE-CO, % 1L
Yy BT BLER , VE IS N R T, )1 N TR H BB ER A
FATER PR TR A BEAS PR RN T 065 5 R Tk 2 7% [m]
AT RO . G5 R, &b 27 A3 7R AH I
FRINZEHE LR B, Wk,

2.5.3 MEWRERE RSB 2. 2.3 TR IR A X
HE VW 10 WL, e 2.1 T0F 033 4% (0 52 |, 3% 2230
FE 6 U, LUAH R €033 0 (7% 0 T AR 582 RSD, 25 5111 25
SFE-CO, Z KUYy h B8 w2 , Ve I =5 N 1,7 E N5 N
fis H, B ZRmR A RO , PE ) 25 IR A, BEAC N R AT
i B R B ) RSD (n =6) 43 5] 4 0.6%,0.2% ,
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Table 1 Linear equations of seven components in SFE-CO, extract from Chuanxiong Rhizoma and Angelicae Sinensis Radix

JI| % SFE-CO,

19 SFE-CO,

o 2 111 09 5 R R LAk /g 2 111 09 5 R R LRV ng
[T 25 i Y=1676.8X +132.1 0.999 8 2.41 ~24.14 Y=1649.1X +395.1 0.997 3 1.31 ~13.15
PR E R T Y =4355.8X+1005.2 0.999 9 3.83 ~38.26 Y=4526.2X +1190.1 0.999 6 1.70 ~17.01
VI g H Y=4851.7X +154.3 0.999 7 0.81 ~8.08 Y=5646.7X +55.5 0.999 6 0.44 ~4.43
[5r] 5 R AN A T Y=2703.9X-1618.5 1.000 0 47.43 ~474.32 Y=3191.2X -1 130.4 1.000 0 27.52 ~275.18
N TR A Y =815.0X -4 465.9 1.000 0 95.49 ~954.91 Y=1011.3X-2 399 0.999 2 6.46 ~64.60
[N Y=1986.6X -7 256.0 1.000 0 164.91 ~1 649.14 Y =1991.5X - 12 746 1.000 0 206.19 ~2 061.92
T R TR Y=5785.3X+1207.6 1.000 0 3.32~33.24 Y=5798.7X -456.13 0.999 9 3.07 ~30.65
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PR A, S5 Py Fig AT 25 R BK 9 RSD 435I h
1.0% ,0.8% ,0.8% ,0.8% ,0.8% ,0.9% ,1.6% ,4
9 SFE-CO, A4 b BT8R I8 , v )11 2 9 g 1, 1 11 25
PR H, B BRI A AL R, VR 25 9 R A BEAS Py g A
TR F WA RSD 451K 2.2% ,1.3% ,1.9% ,
1.0% ,1.8% ,1.2% ,1.4% , 0 )I| % 414 SFE-
CO, ZIUY#E 72 h NEE T R AT,
2.5.6 ALK S RS R AR 2.4 TR
6 )1l % SFE-CO, ZEIY, 1 9 50 mg, 53 5l A%
FHRI 2.4 TR 6 2419 SFE-CO, AW W), By 2
13 mg, & 100 mL 5 €& &b 6 % A & H bt
1 mLff R, A AR BN A 2.2.1,2. 2.2 10 F il %
R 45 B GE BB 6 25 T 1 mL, Jin 2 B R RO 2 5 2 A
RS 2.1 TR gk S i, 5 R 2,3,
2.6 SEIGE e 2.3,2.4 TR 7R
VW ,2. 1 TN S A AT S SRR 4
3 iFig

it SCHR AR E , BT 20 19 A7 RV AE F L R R L 55 L
7K % R A5 A BT 5 4 ik i BT 0L R R s AT
B A S i R e R AR IO O 1 2 5 Y
U o R 5% R R S BN R R 4R L

®4 JIIE V3 SFE-CO, W h 7 # AL 5 B E

%2 JIIE SFE-CO, ZEEMh 7 FA 5> B9 B RIXIE (n=6)
Table 2 Results of recovery test of seven components in SFE-CO,

extract from Chuanxiong Rhizoma (n =6)

Fefp s AR AR CFIIEE RSD

Ay /mg /mg /mg /% /%
] 0 1% 0.0557 0.0604 0.1130 95. 04 2.9
PENENEE T 0.0950  0.0956  0.1889 98.24 1.2
PENENEEH 0.0236  0.0202  0.043 6 99. 03 1.6
FTER R AAFATE 1.0193  1.1858  2.1868 98. 46 1.2
PENE NS A 2.0423  2.3873 4.3849 98. 13 1.1
LA Y g 3.9599  4.1229  7.9579 96. 97 1.4
THEMEL  0.0806 0.0831  0.1598 95.20 1.2

TEFRAERLES Dy 49. 82 mg,

&3 U3 SFE-CO, B 7 MAL 5 BN BB ZR KT (n =6)
Table 3 Results of recovery test of seven components in SFE-CO,

extract from Angelicae Sinensis Radix (n =6)

ap  PERTEOARE W@ PHEHCK RSD

/mg /mg /mg /% /%
o] 258 1% 0.0318 0.0329  0.064 4 99.03 2.1
PN NEE T 0.0422  0.0425  0.0843 99. 00 2.2
WNEABEH 0.0109  0.0111  0.0223  103.15 2.2
WL FAMAEE 0.5113  0.6880  1.2115  101.78 2.1
FNENEE A 0.1549  0.1615  0.3199  102.12 2.1
B P4 g 5.2439  5.1548 10.3990  100.01 2.5
THIEMEBL  0.0727  0.0766  0.1513  102.49 2.2

HELFREE R R 12, 84 mg,

Table 4 Determination contents of seven components in SFE-CO, extract from Chuanxiong Rhizoma and Angelicae Sinensis Radix %
vl T 4L PR HEINE AN L N AR H o 21 1 > A TR HEINE N A FAR AR RRGE- 230N
= 0.11 0.19 0.05 2.05 4.10 7.95 0.16
EYE| 0.25 0.33 0.08 3.98 1.21 40. 85 0.57
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i 15 o] 9L 8 s S TG /K it - 4 A O, R R T IR T
YA, B T T A T 0 e G T L R R A A
7 T A PP I A — S 5k ) P R BEGE T BT B R A A
T 019 200, T 20 A g A TR 1 9 300 S 43 402 {2 1)
AT A — A7 10 % A=, 336 2 v 0 00 4 )1 25 24 )5 SFE-
.28 -

CO, ZE Iy v i 15 FN 25 4 B B R 1) i 42 o

AT 255 )11 2 H SFE-CO, € U iy
b2 20 1, 4 )15 R4 19 SFE-CO, 28 iU b 48 b ok
YRR T A o3 D B BRI S R TP
PR H, BB AN R , P 1255 A T A, B P9 R A
TR FEZRER, L-P R S 7RI HPLC (3% (& P
A A F2 2 3 e, T E AR I T R 2 A
SFE-CO, ZE WUy v e 85 M &5 & B 8K 1) & &t , AT
RE 4T Xt )11 25 F0 24 ) SFE-CO, % B4 i) fit i A7
MY o N E T A D ER EE A M, A
HIN#S K IR #) SFE-CO, A B 9 B W4 5 45
il AR
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