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HPLC-CAD ZMZE IS KA P RIRER. FERER . PZRELAAAES. iF)I=
MEE Ay Z-2=AAEE. BRETARFAZRAAR

Fpme s 1 &Rk 2
1. BT E A IR Py, AR B 264200
2. REZIF R ARAR, KE 300457

O OE: BRSSO - B A S (HPLC-CAD) YERIN I )| Z 7R A b G5 iR . FIBERE . BB Ee P M .
FENE IS A Z-BEANEE. BRRTEAER . RIEKATIAER . H3E  RAEAEE Capcell Pak MG IT Cig 23 A (250 mm X 4.6 mm,
5um); iANAH: 80% I EE-10 mmol/L FIER%:, BEREEWEME; MAFRAE: 1.0mL/min; 3&: 40 'C; CAD E{LaHEAE: 35°C,
RAEMZE: 10 Hz, IEHE: 5.0 AR 20 uL; FRER): 70%HEE. 455R SRR, FIZEIR. FIZEMAAFals. IS
WS A. Z-BARNEE. RRATHHZR . 5 RCETHE R 0 R 2 BIFE 0.51~10.20 pg/mL (r=0.999 4), 0.53~10.60 pg/mL (r=
0.999 3), 2.52~50.40 pg/mL (r=0.999 5), 5.05~101.00 ug/mL (r=0.999 4), 5.01~100.20 pg/mL (r=0.999 8), 1.02~20.40
pg/mL (r=0.9995), 0.62~12.40 pg/mL (r=0.9993) MR HR RLF; “FIIELE 77 99.46%. 98.65%. 98.48%. 98.74%.
98.60%. 98.69%. 98.58%, RSD fEH7>%IN 1.62%. 0.87%. 1.03%. 1.20%. 1.25%. 0.69%. 0.66%. Z&if Jrikifkff. =X
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Determination of chlorogenic acid, ferulic acid, coniferly ferulate, senkyunolide
A, Z-ligustilide, imperatorin, and isoimperatorin in Chuanxiong Chatiao Powder
by HPLC-CAD
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Abstract: Objective To develop an HPLC-CAD method for simultaneous determination of chlorogenic acid, ferulic acid, coniferly
ferulate, senkyunolide A, Z-ligustilide, imperatorin, and isoimperatorin in Chuanxiong Chatiao Powder. Methods Chromatographic
separation was performed on a Capcell Pak MGIICis (250 mm > 4.6 mm, 5 um) column with 80% methanol - 10 mmol/L
ammonium formate as the mobile phase for gradient elution. The flow rate was 1.0 mL/min, and the column temperature was
maintained at 40 C. The nebulization temperature of detector was 35 °C, the acquisition frequency was 10 Hz, and the filtration
constant was 5.0. Injection volume was 20 pL, and diluent was used as 70% methanol. Results Chlorogenic acid, ferulic acid,
coniferly ferulate, senkyunolide A, Z-ligustilide, imperatorin, and isoimperatorin had good linear in the ranges of 0.51 — 10.20
pg/mL (r = 0.999 4), 0.53 — 10.60 pg/mL (r = 0.999 3), 2.52 — 50.40 pg/mL (r = 0.999 5), 5.05 — 101.00 pg/mL (r = 0.999 4),
5.01 — 100.20 pg/mL (r= 0.999 8), 1.02 — 20.40 pg/mL (r = 0.999 5), and 0.62 — 12.40 pg/mL (r =0.9993), respectively. The
average recoveries were 99.46%, 98.65%, 98.48%, 98.74%, 98.60%, 98.69%, and 98.58% with RSD values of 1.62%, 0.87%, 1.03%,
1.20%, 1.25%, 0.69%, and 0.66%, respectively. Conclusion The method is accurate and reproducible to provide a more
comprehensive method for the quality control of Chuanxiong Chatiao Powder.
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JNEZREERE NS AIE. S0, giE. B
K 03T, . HE s mkh 2 ki 2 T
AR, B BRI 2 TR, T AMEOXUR A
Pk, BAEIE, Rk, SZEN, ISR B,
N AR Sk LS 4 Sk Bl, By
SO, = SR, b R S B B R AT
BITEA . NEFR B R EZRNNE, BAE
MATA RSB ), HEER S ASERR. B
B N BN BRI AP SR AA AT )11
MR AL Z-BE AR N AR ZRBRE o8l Ty
FTERKTIRBHBAZ Sk, o BRATEHER . R ERETEH
FRHIEE RS, BABUE. PUE. SFEERCL
T e TR ORI S, HE VR A [ s
JRER . FIZRER . FRKATEH R SR A EFE &R
FEE AL, (FREZG ) 2020 ERR—EBR TSR
YRR 75 B A DA BR R 1 AT b oy 1R AT
FLlM, SCERRIE AL DL H BER . BRATEHE . REX
AT EA R ATINE , 11 25 By IR 547 ] DU 6 Sk
FRAG IS, B 2 5 5 I A 2O 5 R 2
WIRMER, 23805 B B Bk il 45 & vh 24 &
WFICI R GEME . BEAR TR . S II 38 (CAD)
M A USRI ES , SRS RN KK
JEHUR IS AR b, H RS, SASTEE Y, B
FFEE, JUH AR R TC R MR B AR A 14 )5 1
R RATR],  H AT IR - H 24 o s A 7 4
416l AR szig 7. HPLC-CAD ¥ERT )1 E 45 Hk
HHERER . FTERIR . BTERRAAFARE . VRIS N AL
Z-FA B BRATHH A SRRATHIER 7 ST
[FI S AT e, DA 9 5638 )11 5 25 R0 o b
R’RtZ%.

1 UESHG

Thermo Ultimate 3000 &= 24 AH 1 i A BE &
Corona Veo RS H1 % Xk dll#5 (32 [E Thermo Fisher
] BSA822 M H 43 2 — WL ¥ K- ( [H Sartorius
AFD; XPR2 B H 2z —HF R, MEL04 %Y
Fisy 2 —HFRF (Gt Mettler Toledo A 7));
SB-5200DT A A I IF WAL (TR Zl A W& H
FRAFD.

45 (b5 110753-201817, Jii & 4> %t LA
96.8%11). FZEEE (it 110773-201614, Jfims4)
L 99.0%1t). MRAETEIZE (k"5 110826-201616,
JREHLL 99.6%11) . FRRAETIHE (5 110827-
201812, JRE/DHLL 99.6% 1) X R FH I 1 i [H

Tk e AR TRl (k5
CHB151011, JE/SHAT 97%). IS Al A
({lt'5 CHB160917, i /38 KT 97%). Z-F AN
fig (5 CHB160428, JiifE 7 HUKT 97%) X i
B30 B i v g B AR A R A7 1S R
CEMBAEIEZN AR A7), #ik& 9 g4, #5737
A 20180408. 20180625. 20180712, 20190217.
20190302; A&fH 527 K25 A R A A, Bt 3 g/4,
#5735 180321, 180826. 181213); JII=. [
TE FETE HHE B RT. A, HEZA Y
NTTEZIRE, 2 B0 T 24 s g e i v O xi 4%
¥ FAEZIN 53 0 % e e BHER )1 Ligusticum
chuanxiong Hort. i) R 25 . =B RHEY) A 1
Angelica dahurica (Fisch. ex Hofm.) Benth. et Hook.
£ T EAR . IR RHE AL 5675 Ntopterygium
incisum Ting ex H. T. Chang T . S5 RHEY)
407 Asarum sieboldii Miqg. i T IRRAIAR 25 . -
Al ¥ B5 X Saposhnikovia divaricate (Turcz.)
Schischk. [f TR . JETEEHEYITT Schizonepeta
tenuifolia Brig. i T8t _E3B4r . B RHE Y # 17
Mentha haplocalyx Brig. ()&t b5 PL K 5}
T H ¥ Glycyrrhiza uralensis Fisch. [T #AR AR
. WEE rffra) W E E 258 B AR A IR A
Al; HRE: (LCMS 4. HEE (HPLC 40 W H 3%
Fisher i ARl KA A HIl 4K .
2 FESHR
21 B®IERH4t

¥t 4k & Capcell Pak MGIICyg f1 it 41 (250
mmX 4.6 mm, 5um); VshiH: 80%HEE (A) -10
mmol/L HR#z (B), #HFEBENL (0~10 min, 15%A;
10~15 min, 15%~25% A; 15~30 min, 25%~40%
A #fl; 30~45min, 40%~80% A); AFIiE: 1.0
mL/min; F:iE: 40 C; CAD ZAbayiREE: 35°C,
KD : 10 Hz, I IEH % 5.0; BEFFAAFR: 20 uL;
FRREF: 70%HEE
22 miREElE
221 RGNS IIH S R PRI R
BIZRRE . FIBRRRIARONE . VIS AlE AL Z-8AN
Bie MRETEAES . SRRATHHZR N G &, i 70% H
EE 1) F 5T R B 43 )M 0,051 0.053. 0.252., 0.505.
0.501. 0.102. 0.062 mg/mL V& X HE S BRE: H
R BUR A R BRE 1.0 mL, B T 10 mL &=,
I 70% MR R, PR, WIRE SRR BT
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BIR . PERERIAAANE . FE)I 5 AR AL Z-FEAR N,
KRAETHAER . FERATHTER 5.1. 5.3, 25.2. 50.5. 50.1.
10.2. 6.2 pg/mL YRG5 HE A .
2.2.2 MHSER I AR Z 0.5 g, FEER
S, B 100 mL BEZEHEIEH, FEMA 70%H FE
30 mL, FREE, @A (T3 220 W, #iFE
30 kHz, 45°C) 60 min, ¥, N 70% H EBEAM 2 I
KW E, $#25, 4045 pm FELIER e, Hus:
e, BNf.
2.2.3 BRI 1R E R IR A
J7 ol & . BE e, SIS SIS
W~ R SRS B RS, A ECR R 0.5 g,
PO SRR £ TR EAT A, R4S
23 RSEAMRAE

B A o0 B il I (FE Rt
20180408) A& [IPEFE s BOE &, #EFEIE, d
RS EEE, WE 1. SRER, SFER. FIEE.
FIBRRRAAAANE . PENE MR Ay Z-BEAR MBS, BRHT
FAZ . SERATE RS HAh R oy il 1 15 SL I R 28 7y
B, BEEHMAMET 15, HISRECIGER O

WETHAME T 7 0000 VAR S R SR B R ER 2 ) 1|
L OEENIEE RS, RERETHELAE BIED
HH RS, HARS T
24 RMXRER

FEs mPUR G X R ERE 1 mL, RS
100. 50. 25. 10. 5 mL, fllpk 5 FhASIF] BRI
(LR R AR AR IR S, BRI e, 0SB
(I AR o DL o DA i B R AL AR, 0
T RURAALR, BEATLRAE N5, & 1 IE e
J5 FERNLR MG B L3 1o
25 #NPRFIEEPRE R

EVR A %o Tt VS VU 0 B 2 % B T U P A
WELESN 10 0 1B, PSR E IR, HUE
HIRIRE AP HERMGRE, UOikIgmERIh 311
I, AR RS B PRI PR . 45 R s, SRR
BBRRR . FABRERFARATRE . VE)IIS NS AL Z-BiAN
Be. BKATHA 2. S RKAT A 2 1 B BRVR FE 2 i oA
0.18. 0.19. 0.20. 0.15. 0.19. 0.21. 0.18 pg/mL,
K BRI £ 35904 0.06. 0.06. 0.07. 0.05. 0.06-.
0.07. 0.06 pg/mL.
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7-SHERRTEA R

1-chlorogenic acid 2-ferulic acid  3-coniferly ferulate 4-senkyunolide A 5-Z-ligustilide 6-imperatorin  7-isoimperatorin

&1

REMRA (A JIBFERHKR (B), SRIIZHEMMER (C). BRBEIEMMHER (D). BREFRMHER (B). &

NISFIFEERMHR (F) FsEIEMITERMHR (G) M HPLC-CAD Eig
Fig. 1 HPLC-CAD chromatograms of mixed reference substances (A), Chuanxiong Chatiao Powder sample (B), negative
sample without Chuanxiong Rhizoma (C), negative sample without Angelicae Dahuricae Radix (D), negative sample
without Notopterygii Rhizoma et Radix (E), negative sample without Chuanxiong Rhizoma and Notopterygii Rhizoma
et Radix (F), negative sample without Angelicae Dahuricae Radix and Angelicae Dahuricae Radix (G)
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*1 EMXREFRE

Table 1 Results of linear range investigation

D% AL 2 r 2R/ (ug-mL ™)
iy Y=5.913 X+0.117 0.999 4 0.51~10.20
R ZR TR Y=6.058 X+0.281 0.999 3 0.53~10.60
R R A A Y=6.080 X+1.938 0.999 5 2.52~50.40
HENE N A Y=6.399 X+2.032 0.999 4 5.05~101.00
Z-EAR AT Y=5.853 X+2.409 0.999 8 5.01~100.20
G Y=6.067 X+2.172 0.999 5 1.02~20.40
ST Y=5.908 X+1.106 0.999 3 0.62~12.40

2.6 WHEEXE

HOR A0 TR, IESEIE 6 IR, 45 RAEER
TR BIZRRR . BIZRRRAARONE . VE)IIZ NER AL Z-3
AW WKETEHZ . SERATSHZRIEmA T RSD {H
4354 1.06%- 1.08%-0.89%- 0.75%- 0.66%-. 0.72%-
0.96%.
27 FREMIRAIE

Hfth5 24 20180408 (1911722 A AR i ViR
W, TEIRF2HE 0. 2. 4. 8. 24, 48h )5
BEFEIE , SRS I . 25 RTIR, SRR
FIBRER . PIBRERIAMATE . PENIS AR AL Z-BEAR P
s\ BRATHIZR . SRRATHIZRIERAT RSD {H45) 7
79 1.35%. 1.66%. 1.43%. 1.72%. 1.73%. 1.22%.
1.63%, & SRR AR AE 48 h NEREE R IF .
28 EEEMIAE

HUAtt5 20180408 )11 A ECE &, 147 % 6
P B TR, HEREI E M AR, IR S %
RO R RN, SRR BTERRR. BT
BRAAMAEE . FENE B AL Z-EEARNES. BRATH
#. FMRHTEH R R 20 RSD A2 314 1.47%-

1.53%. 1.26%. 1.43%. 1.45%. 1.63%. 1.88%.
29 [EWEIRALE

H it 5 20180408 (1)1 i BORE fb i &2, 3L 6
fy, F#1059, HEMRE, BT 100 mL HIZEHE
M, RN EGSRIRIR BTEEER . RN A0
Be. FE)NEWES Ay Z-BARNEE. BRETEIER . FER
i 0.181 0. 0.193 1. 0.750 5. 1.502 0. 1.601 5.
0.401 2. 0.227 5 mg/mL F7E & %F I8 ShA W 1 mL,
F A S I VR 1] £ VRS AR RIS, 2R
W5, dRIEMAR, THEREE. g1 ER. F
IR BIERFRIAAOEE . V)1 55 e AL Z-BEA T
RRHT 2 5 BROAT A 3= 10 S 3 R 4 il o
99.46%. 98.65%. 98.48% . 98.74%. 98.60%. 98.69%.
98.58%, RSD {4 7N 1.62%. 0.87%-. 1.03%.
1.20%. 1.25%. 0.69%. 0.66%.
210 HEmmAVE

AN Z R BORE i iE &, RBERE, B
HZEMETE, &Rl #EREE, dsk
o RN TRIAN ,  DAAMRETH A HURE B b 2% 1 4y
(PR, SR IE 2.

R2 JIESFBEHP 7 EERSPVESER (n=2)
Table 2 Determination of seven active ingredients in Chuanxiong Chatiao Powder (n=2)

i #(mg g7Y)

s SRR PTBRR  PUMEAEE IS WERA  Z-EARNER HSIES G EN
20180408 0.35 0.36 1.50 3.03 2.94 0.84 0.40
20180625 0.36 0.37 1.55 3.24 2.75 0.68 0.32
20180712 0.29 0.33 1.35 3.12 2.74 0.69 0.63
20190217 0.41 0.40 1.73 3.27 3.12 0.73 0.49
20190302 0.32 0.29 1.30 2.83 2.53 0.61 0.58
180321 0.32 0.33 1.33 2.93 2.72 0.73 0.49
180826 0.36 0.37 1.55 3.09 3.03 0.84 0.67
181213 0.31 0.34 1.32 3.14 2.84 0.64 0.58
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3 it
31 HMEEAYEE

SRS T A B B RN, (HIHE
A RSO K 25 7, A DA 6 PT FREZ 7 AN BR
53 R R IR, WA G B B K )
58 ARSIV M DL S BRI 5, T FEL T A %
A TR AR, P RREIX — A EAG . 2R R
S5 T BRI 5 HUE S5 A I #5 Hh 2) BAT R (4 e
PifE, REER, BETPRILETI, SutfFEhms
S I 5 AT 5 T A
3.2 REhERYIEE

SIGERTHE - LR LI - OB PR -
=W I - SRR R, 7 P E AR
S IMECLIA B L 73 B, gk SLIR Ak e B8R LM -
10 mmol/L H % HEE - 10 mmol/L B iR . 4
i - 10 mmol/L ZR%: . B - 10 mmol/L M4
FILMAR R &R, 4R ERFE - 10
mmol/L W8 R4: N4RJE IR BTERIR . FBRIR A
MG FEIE B AL Z-BARNEE B R LE, (H
BRATEHZ . S RRATEH R MR SCBIR 0 55, WOk
HUAHESCA 80% FH I, @It e Ab seBl 3 5, H3E
T ta, SOEERARE. MR IR W)
%64 80% H i - 10 mmol/L W R iR 5 AH .
33 BIBHMAEIRANIEE

Z: % M1 X SCER IR T PR A Thermo  Hypersil
ODS AT 7041, W1 50 H R I i A 254 BT 20
FRFARATE . V)1 Pl A IETEHERE, H AL g
FRERFA FATE 5 AH AR i e nfe LA S SE 2R 4y B, E%
FIREIMH RGBT B . 4% Capcell Pak
MG II C1s. Agilent Zorbax Eclipse XDB Cig. Waters
XBridge Cig % AR il A7 B 22 LA, 45 R EoR
Capcell Pak MG II Cig oS4 25 B T R 4, 7
SRS AEIR LACGE 40 B R, 45 R R AR O 40 °C
(ALK T 8 A T T 5 A 410 8 1 0 S IR ik 4
I3
3.4 MELRSH

SEREON, PIELR & BTG Ch E 25 8L) 2020
FER—FBARvE (0.25 mg/g) W, @I LA L 8 kS
Rl g R R, GRS 7 AR IR R B
FMRARCN: BTSN EE A>Z-5R N S > BT 21 IR
i A TR > BRCHT B 2% > 3 BROAT 8 2% > 2 I IR~ 21
Fig, FLHr BT R R P ROTSE O] REAE — 8 2 1F T KA
AR LRI -8, (I BAANRE RS — PR, 5

ARSI SCHR BRI 45 SR LR 2L, BRATH R . K

AT 25 (1) 50 B 23 20 ORI T Fe AR — 3, 13 B PGS

Z- o U 255 FRT I o 235 SRAE AR
JNEZRAECE B R EARET AN, By ChE

2y ) WA A Mrh 25507, 2 E S R E

FERRBNZ R IIT R ARSI S T HPLC-CAD

VERINIE )= s A s R IR . BB . P BEIR

PARABE. VEJIZENEE AL Z-BEAR AR, FRAETHHE .

FEERHTEAZR 7 ANEYERY, J7ikEm . R,

R )NE B B S AR AL 1 B4 T K TV
FBEFR FTAEHENERARGAEFZFR
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