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Fingerprint and multi-components content determination of standard decoction
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Abstract: Objective To establish an HPLC method for the fingerprint analysis and content determination of standard decoction of
Angelicae Sinensis Radix (ASR), and to provide an effective method to ensure the quality of standard decoction of ASR. Methods
Fingerprint of standard decoction of ASR was established by HPLC. The similarity evaluation combined with cluster analysis (CA),
principal component analysis (PCA), and partial least squares discriminant analysis (PLS-DA) were applied to explore chromatographic
peak of main affecting the quality of standard decoction of ASR, and to determine the contents of ferulic acid, ligustilide H,
ligustilide I, ligustilide and tryptophan. All samples were analyzed by Kromasil Cis column (250 mm x 4.6 mm, 5 pm) maintained at
35 C and eluted with acetonitrile-0.1% formic acid at the flow rate of 1.2 mL/min, and the detection wavelength was 280 nm.
Results There were 17 common peaks in the HPLC fingerprint of established standard decoction of ASR, and the similarity of 15
batches of standard decoction of ASR was between 0.788 and 0.983. The samples were broadly divided into three categories by
CA and PCA. Seven markers were verified by PLS-DA, and peaks 8, 17, 10, and 12 were identified as ferulic acid, ligustilide,
ligustilide I, and ligustilide H, respectively. In quantitative analysis, the five components showed good regression (2 > 0. 999 0) with
linear range, the content respectively was 0.041%—5.596% in ferulic acid, 0.026%—1.583% in ligustilide H, 0.201%—6.461% in
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ligustilide I, 0.126%—4.942% in ligustilide, and 0.481%—2.753% in tryptophan, and the average recoveries were in the range of

99.43%—104.35%. Conclusion The analysis method established in this experiment is stable, reliable, and repeatable, which can

provide reference for the quality evaluation of standard decoction of ASR.

Key words: Angelica sinensis (Oliv.) Diels; standard decoction; HPLC; fingerprint; quality control; cluster analysis; principal

component analysis; partial least squares discriminant analysis; pattern recognition; ferulic acid; ligustilide H; ligustilide I; ligustilide;

tryptophan; similarity; quality evaluation
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R 280 nm; BEFEE 10 pL; FZPTERER IG5
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Fig.1 HPLC of mixed control solution (A) and HPLC fingerprint of 15 batches of standard decoction of Angelica sinensis and

its control fingerprint (B)
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Fig.2 Box diagram of similarity degree
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Fig. 3 Cluster analysis of 15 batches of samples
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Table 1 Principal component matric
. BN 7y . N7 G EN 7y
1 2 3 4 1 2 3 4 1 2 3 4
1 0.951 —0.057 —0.065 0.070 7 0436 —0.043 0.860 —0.119| 13 0.590 —0.235 0.168  0.541
2 0.858 —0.017 —0.045 0.382 0.801 0.454 0.075 -0.059| 14 0.930 —0.070 0.082 -0.015
3 0.713 —0.004 -0.362 -0.058 9 0.196 0.861 0.265 0.075 15 —0.341 0.554 0.406 0.183
4 0.493 0.160 0458 0376 10 0903 -0.089 —0.206 -0.205 16 0.247  0.845 -0.348 —0.095
5 0.062 0.110 —0.491 0.792 11 0.845 —0.057 0.321 -0.165 17 -0.032 0.930 -0.190 -0.157
6 0.938 —0.124 -0.173 -0.222| 12 0.886 —0.077 -0.231 -0.218
61 . %, LAVIPE KT 1 RbsifE, ks Ba St
41 $3 B 7 AN ZE SRS, MR AR U 9>
2] “ QQ - g 17>10¢ 8>1% 10> 12>1& 6>1% 16, LA
S o N - - 17, 8. 10, 12 SUESHIABA AR, W, ¥
L) sX%:% 1 JNEWEE I FENE NES He BMOE—25HX AN E
=1 TR RO AT R BT, N2 IR R
] PR — KA
-6

=

o 4
{1]

&5 15 #tHERE PCA B E

Fig.S5 PCA results of 15 batches of samples
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27 EZHAEENE
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NEOTEEAE AR . SRR, PIBR. BEAN
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B R, AR e [A] 4 B BRSO T 1.5, BRI
ELTH, W 1-A.

272 MERFRFHE  WPITERR. SEANER. )1
ZNEE H. VI NEE 1. RN IR ERE, K
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Fig. 6 PLS-DA (A) and VIP (B) results of 15 batches of

samples

WK AE I AIERE, TR A IR A, DASERE

Jo B AR R U T AR B AT Btk [ E, 433 & s 73 [
AR I ERYEIE L, 45 oy AR ERER Y=24 049
X+12041,r=0.999 8, ZPE{EHl 0.85~61.51 mg/L;
HANEE Y=13 709 X+7 835.8, r=0.999 8, it
Y6 0.91~65.41 mg/L; V#/IIZAKEH Y=38 969
X+7 522.1, r=0.999 8, ZPEVuiEl 0.28~20.40
mg/L; FENE AR 1T Y=39 124 X+30 470, r=
0.999 7, ZlEvil 1.12~80.69 mg/L; &R Y=
12 540 X+3 057.6, r=0.999 8, ZIEVElH 042~
29.88 mg/L.

273 FEERLAL  BUE-—Hk (DG18006) *4IHIK
R HEZ I ARSI, 1% “2.37 TN ik
Wi, PIERER. BEARNES. ¥E)S MBS Hy FE)IE
P 1. (2 BRIG T AL A RSD KN 0.15%-1.05%-
0.07%- 0.11%- 0.17%, FEAIUAREEE K If.
274 frEtklis  HUE—H (DG18006) 4IH1K
R EZ I AV, 3% “2.37 TN Bk k1
MsE, PIERER. BEAWES. VR NES H. ¥)IE
P 1. (2 BRIG T AL RSD KON 0.42%2.54%
1.13%+ 0.17%-~ 0.20%, K AHERTIERAE 24 h N
et RIT.

275 EEMHRKE WE—HA (DG18006) 4JHFR
HEZFNE TR E R, 1% “2.4.37 TR HEFATH %
6 PR ST, % “2.37 TN il AR AT
WASRTERRR . BEARNEE. FENZNEE Hy FE)IE N
Mg 1. BRI i & 5 509 o 4303, 579.4.
107.2. 464.4. 263.7 pg/g, RSD HI/NTF 3%, K
EITEE IR
2.7.6 RIS HUR —H#t (DG18006) 4
IR AEA R TR 6 17, T4 3.5 mg, FEHFRE,
TN SR 2 5 N 551.66+ 903.88. 983.66 -
227.36. 1226 pg/mL HIFTEERR . BEANEE. FE)IE
WS H. ¥ 5 AR 1. ERER IR A0 IR AR
100 puL, % “2.4.3” WUR ikl &l i, %
“2.37 TN BB AR R, THERTARER . BEA
WER. FENE AR Hy FE)E A 1 AR
BIInARE RIS 73 5310 104.17% 102.48%- 99.43%.
100.42%- 104.35%, RSD 4354 0.42%- 0.37%-
0.32%- 0.39%- 1.25%, &5 R3R %7 MER T 5.
2.8 HMmEENE
B 15 f4 TAs A TR TRy, 4% “2.4.37 TR

Tk AR S A . 15 “2.37 TR B S bR
WsE, THERTBRR . BEANES. FE)IE AR Hy
JNENEE T RIS E, SRIE 2.

2 15UBEAFREFFPERTHNEENHE (n=2)
Table 2 Content of target compounds in 15 batches of ASR

standard decoction (n =2)

B H/(mg-g™)

S s Sk A T I VRS i | G
1 0.0049 0.0126 0.013 3 0.076 4 0.080 3
2 05596 0.0151 0.0152 0.084 1 02753
3 04979 0.0148 0.002 8 0.028 0 0.1386
4 03846 03747 0.002 6 0.020 1 0.2332
5 0.0053 0.0143 0.003 5 0.026 0 0.170 1
6 0.0787 0.4942 0.102 2 0.4373 0.1852
7 0.1423 0.1426 0.038 7 0.1739 0.1315
8 0.0100 0.2966 0.0319 0.158 2 0.1315
9 00041 0.0421 0.018 2 0.111 3 0.067 0

10 0.0178 0.0582 0.050 7 0.262 4 0.067 0
11 0.0236 0.2560 0.158 3 0.646 1 0.0513
12 0.0149 0.0259 0.009 6 0.054 6 0.082 5
13 0.1840 0.2861 0.0322 0.168 8 0.068 4
14 0.2138 0.0300 0.007 3 0.044 7 0.0554
15 0.0041 0.0264 0.017 1 0.089 6 0.048 1
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3.1 HEABMEREIFN S

TIERT 15 #OCQ VAL AT BB 5L, RIE 5
M. MR E AL R, 15 #8286
TE5 X B SAR N B 3 B R A A
KPS BIKSY. AR BB & B
ZYMER s VA UL BT ERIR & B AE 0.087%~
0.161%, = TZyHbrdE 1.5~3 f%; ERMEEE
0.40%~0.85%, fiF& 2 HLbritE. DL EScia sl R,
ARSI R BRI S H LM S R R, N E SRR B
Fnto
3.2 RERES

AR 77 BT AR /K B SR BERIK, AR
TR, MO TIRFE L 2%, $TYAdE
TEEANE. PR, VIS AR HAL BTERIRIA
MRS AT T 12, W] REAE R AR i 72 Hh R A 4
o BefE, WORFAEARER M P TIRYE . B 5
JEHHE (305 45,60 C)H. BT (30.45.60 C).
AUR T 3 P& A N MY RS (N e B, 45
RRDL, 30 CH, ol A AN B 2 R R G
15 21 VbR 2 77048 S0P 1 U540 K VS TR RRURF XS DL
Ay FIE SIS R R B, VK RN F] T i
15, 4 CUKFERE 2 B, KA, HEWJEE AT 68
e IA TR ZHER R E, MEUMETE, HuRZ
B VAR K B B A R IR 2 TR
33 GiERGSHh

FLiK-HEE . K- 05 0.1% T R KIEW- 2
3 FARMKRRT, Gikignsihn. &RRm, &
B 0.1%FRR/KIE - O RS EA BT 155 B9 45
B, PR 190~400 nm BEAT I LA KA IRIS A 2K
ORISR, S5 RAE 280 nm &R, fRAUEL
(P e AT, B LA 24 e 280 nm {F AR
My Ko o LA F AR E 0.5. 0.84 1,04 1.2
mL/min 565> B, FEBI ) A, sk
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