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(1.HRE TRAEEEYFE A8, H il 220 7300705 2. 54l RsR=be, Bl 22M 730070)

WE:  DNGHTHZE AR, 8 T ) A IE 26 5 B Y 3R T A ER AL R R AT R 5K
AR 2R o & & W —M 23705k, SR HPLC J7ik, @it ZORBAX Eclipse Plus C18 (4.6 mmx250. 0 mm,
5 wm) , DU EESK A SAR , S8 EE PR, AR TR 30 °C AR R 250 nm, FHEA 1 ml/mindEA 7005, LIRKATE 2 K
AR, ST FE 2 ST 3 O I ER AR AT 2 ST R AR B, S AR Y
IFZ T PR AL AT R SRR 2 A AR TR IE B BB R4, 4314 0.407.0. 844.,0. 847 ,0. 625, — Il
ZPREIE LS RS ARk e S RG22 5 RV LARRATY 2 AR 57 1| (B 1 256 22 By 9 — I 22 3
e 25 SR R A, R T AT, IR R ZR 0 B

KEEE, NAME,; -2k, MSERT; Bl
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Simultaneous determination of five index components in Angelica dahurica
var. formosana by QAMS

YANG Lan'?, 1I Qianl’2 , FENG Yan-mei'?, CHANG Bao-qinl’2 , MA Xiu—qinl‘2 , ZHANG Yu'?, QIU Daj—yul‘2
(1. Gansu Provincial Key Laboratory of Aridland Crop Science, Lanzhou 730070, Chinan; 2.College of Agronomy, Gansu Agricultural University, Lanzhou
730070, Chinan)

Abstract: The quantitative analysis of multi-components by single-marker (QAMS) method for content determination of
byakangelicin, bergapten, oxypeucedanin, imperatorin and isoimperatorin in Angelica dahurica was established by setting impera-
torin as internal standard substance. The high performance liquid chromatography (HPLC) method was adopted, and the chroma-
tographic column of ZORBAX Eclipse Plus C18 ( 4.6 mmx250.0 mm, 5 pum) was used. The mobile phase was composed of meth-
anol and water in isocratic elution. The column temperature was controlled at 30 °C, the flow speed was 1 ml/min, and the detec-
tion wavelength was 250 nm. The relative correction factors of imperatorin to other four components were established by setting im-
peratorin as internal standard substance. The relative correction factors of byakangelicin, bergapten, oxypeucedanin and isoimper-
atorin in Angelica dahurica were 0.407, 0.844, 0.847 and 0.625, which had a high reproducibility. There was no significant differ-
ence between the results of QAMS method and external standard method. The QAMS method established by setting imperatorin as

internal standard substance is accurate and feasible, which can be used as a useful quality control method for Angelica dahurica.

Key words: Angelica dahurica var. formosana;
Yr#s B 5 :2019-07-09
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Fig.1  High performance liquid chromatography ( HPLC )
chromatogram of mixed reference ( A) and Angelica

dahurica (B)

2.2 —MSEENFIEFEIE

221 NEAEPSHELERISENERL R
e 25 HUTR A5 T Rl Vv, 6 R TR ) o o Ve 2

3918 5 pg/ml 10 wg/ml 20 wg/ml 40 wg/ml, 80

e/ ml TR A X BSR4 T (i o b, DA BT o

WREEA o il VTR R Y BT RO A B A5 ) Y

A BBT-HE N R AL RIS R | BRATEH 2 F SBRAT

TR S EEIE R, 85 RENLIE S YTEFNLE

FINZEMERRRIF (R D),

#1 JIlAkH s MERAS NS RREE

Table 1 Linear equations and range of five index components in

Angelica dahurica

MRERE L

EY BIEp¥
(r) (pg)
EEEE S Y=41 971.0x+59 326.6 0.999 9 0.1~2.0
HEFHINEE  Y=88 113.1x+103 398.0 0.999 9 0.1~2.0
FALRTHIE V=88 845.3x+94 807.9 0.999 9 0.1~2.0
GITTES Y=104 377.0x+129 944.0  0.999 9 0.1~2.0
SERATIHZE V=64 962.7x+80 821.2 0.999 9 0.1~2.0

Y TR 5o BRI

222 ARFE OREWIRIE IR G X AR 1%
LT 6 AR AE , 25 R R S IHER TR
fis AL FTH 22 BRI 28 R 5 BRI A 28 08 1 AR A A
SR HE R 2% (RSD) 43 %I A 0.028% ., 0.024% .
0. 022% 0. 024% .0. 021% , F WA #ioks 5% 1 R4

223 REH BPHLHIER T 0h 1 h2h 4
h .8 h 12 h F124 h, # 176N E, A4S HER T
TR AT 22 | DU A 2% R S DT A 2% 0 i AR Y
RSD 4% %1} 0.626% . 1.894% . 1.128% . 0.537% .

0. 478% , R AL B HRE S AE 24 h NERUE

224 EHAM OEEEUE -G 2 g, 26
By, AR S, AT B e TR S R O R
BT i, ASRERWIFYIAER T N R AT
L EN G e S R S R = 8 1l )
0.109% .0.014% . 0. 105% . 0. 164% 0. 087% , RSD
S N 3.073%. 2.562% . 1.723% . 3.494% .
1. 681% , Ui WiZ Tk H B M R AF,

225 mmafeplkd fElE--HE S B (1
) I — 2 B IR A0 IR S, 3L 6 1, il 25 4
i VA TR 2 45 B 0 B 1, S B PR AR [T
R H RSD 25 R W3 2,

F2 Ak 5 FIEHRA S MR E %

Table 2 Recovery of five index components in Angelica dahurica

FE . ¥
(mg) . . (%) ’
EETEES 1.101 1.100 2202  100.078 98.334 1.225

.10l 1.100  2.190  99.021
1.101  1.100  2.169  97.115
1.101  1.100  2.172  97.320
1.101  1.100  2.197  99.627
1.101  1.100  2.166  96.844
PEFAMEE 0137 0100 0.238  101.397 99.168 1.589
0.137  0.100 0236  99.021
0.137  0.100  0.235  97.891
0.137 0100 0234  96.891
0.137  0.100  0.236  99.403
0.137  0.100  0.237  100.403
AALTTEAR 1.042  1.010 2.044  99.180 99.202 1.603
1.042  1.010  2.034  98.249
1.042  1.010  2.057 100.462
1.042  1.010 2018  96.636
1.042  1.010 2042  99.021
1.042  1.010  2.069 101.665
G ES 1.598  1.610  3.224 100.998 100.119 1.080
1598  1.610  3.196  99.249
1.598  1.610  3.227 101.180
1.598  1.610  3.211  100.170
1598  1.610  3.179  98.194

1598  1.610 3223  100.922
SEERETE 0.861  0.900  1.775 101.575 99.582 1.276
0.861 0900  1.766  100.581

0.861 0.900 1.748 98.581
0.861 0.900 1.760 99.857
0.861 0.900 1.740 97.716
0.861 0.900 1.754 99.180




202 o9 &b 2 W

2020 4F & 36 % 1M

23 JIIBEZM P 5 MEZRH S HENKERF
HUIR A % B W, 43 000 58 EARE Bk 2l 4
pl 8 wl 16 wl 20 wl B g, 4 A 3R e
WT S =i/ = (WA /(W xA) K f, A
S k ST s IS IER T A NS P FL, W,

£3 JIBEAMS 5 BRSSP ENRIERF

NS B SO RRE A AR L7y s I
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Table 3 The relative correction factors of five index components in Angelica dahurica

HERERFN AEXS A 1E PR

(D) Sz Sevsng Susciiiense/Fonrnie Sz Ptz Jrsciivnse /S sz

2 0.407 0.842 0.847 0.624

4 0.407 0.843 0.847 0.624

8 0.407 0.843 0.847 0.625

16 0.407 0.845 0.848 0.626

20 0.407 0.845 0.847 0.626

FHME 0.407 0.844 0.847 0.625

RSD( %) 0.032 0.131 0.037 0.106

2.4 HEXRIERFHm A

2.4.1 RF & %A &35 AR A0 5T R B T 69 %o
B TR A LR S O A 60 R0 5 i A 2 4h,

W ELT Waters 5 SR A (2115 R 48l Symmetry©

C18 A3EFE (4.6 mmx250. 0 mm,5 pm) X745 B3 4

XHRCIE R A2, 150 IR T S 4
PR 28 0 7 BRI 25 -5 P9 2 W W) 2% ) 4 R
BOER 7 45281 (£ 4) BoREAR ] (AL 26 4F T
Bk RAF

F4 Waters SREHEBEE RGN Symmetry® C18 BiZH#HNE) BIELAH R 5 TR S HENKIERF

Table 4 The relative correction factors of five index components in Angelica dahurica determined by Waters HPLC system and Symmetry©

C18 chromatographic column

R AHXT A IE H T

() Sz /S ez Sz /Lo nvons Jwgimz/Fateimz Swawinz/fruwmmz

2 0.438 0.831 0.870 0.618

4 0.432 0.833 0.865 0.637

8 0.427 0.829 0.858 0.604

16 0.419 0.827 0.853 0.613

20 0.424 0.827 0.855 0.618

FHME 0.428 0.830 0.860 0.618

RSD( %) 1.466 0.278 0.771 1.749

242 FREVREATARSARER T Hoh (LR —

S E R HE LC20-A S 80RH 3E R S Wa-
ters (250.0 mmx4. 6 mm,5 pm) 35 H:, 53 51 % %
EFRFHEE N 0.8 ml/min. 0.9 ml/min. 1.0 ml/min.
1. 1 ml/min 1. 2 ml/min A5 BRHTE 28 X5 HAD A 2 A9 AH

XTRCIE A -, 45 R 22 W1 4% o3 AR A% T 1 R AN [A)

R FTERERL(E£S),

243 FEAEBSAASRER TR FER—
SCHG A SRR HE LC20-A S BOR M (38 R G
Waters (250.0 mmx4. 6 mm,5 wm) @54, 4350 %
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FERENRA 20 °C (25 °C 30 °C 35 °C 40 °C WRKATH]  XROEN A AL R T =R (R 6) .
FOM AR B AR 1 1E PR, 45 2R R W] 4% il o0 A

£5 ARMENENSELM P 5 MIERASHETRERT

Table 5 The relative correction factors of five index components in Angelica dahurica determined at different flow rates

TR AEXT A E
(mL/min) Sz’ Sz Sz /S ovew o Swgmmz/Sasimz Sz /S sewimz
0.8 0.403 0.841 0.846 0.622
0.9 0.403 0.842 0.846 0.621
1.0 0.404 0.843 0.848 0.622
1.1 0.403 0.842 0.845 0.621
1.2 0.403 0.842 0.845 0.622
SEHE 0.403 0.842 0.846 0.622
RSD(%) 0.072 0.053 0.098 0.054

R6 ATRHERNZEBIEHMF 5 HIERESHBENKERF

Table 6 The relative correction factors of five index components in Angelica dahurica determined at different column temperatures

i X IE T
() Sz’ Sz Sz Sonrw o Sz Stz Sz /S iz
20 0.404 0.842 0.847 0.622
25 0.403 0.842 0.847 0.622
30 0.404 0.843 0.848 0.622
35 0.403 0.842 0.848 0.622
40 0.403 0.841 0.846 0.622
FI{E 0.403 0.842 0.847 0.622
RSD( %) 0.097 0.056 0.053 0.030

244 ARFEEMERAARERFH Y 7L 260 nm BFRRETE F X H A RS 09 H R E
[l —S20 % Rt LC20-A mRORAHEIE RS 455 B/R & o AH X RS IE I 78 AN R K E
F1 Waters (250.0 mmx4. 6 mm,5 pm) %+ 5 HERF(ERT),

WL K 240 nm 245 nm 250 nm 255 nm.

R7 AEEMRKNE)NBIEZH B 5 FIERE S HHENRIERF

Table 7 The relative correction factors of five index components in Angelica dahurica determined at different detection wavelengths

WK XA IE H -
(nm) Swawinz/Semrz Sz Sonrw oo Swammz/Satimz Sz /S sz
240 0.402 0.844 0.849 0.624
245 0.403 0.844 0.849 0.624
250 0.404 0.843 0.848 0.622
255 0.401 0.838 0.844 0.619
260 0.396 0.831 0.839 0.615
FH{E 0.401 0.840 0.846 0.621

RSD( %) 0.677 0.591 0.422 0.525
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Table 8 Comparison of the results of quantitative analysis of multi-components by single-marker ( QAMS) method and external standard

method in the determination of five constituents in Angelica dahurica var. formosana

KT R & i (%) F2AE (%) T AEE(%) SALHTIIZR (%) BRI E (%)
7 ) o W R — A — A —W R
Mk MR g e M g me MR g g MR g
B 0.160 0.110  0.109 -0.618 0.014 0.014 -0.416 0.104 0.104 -0.279 0.086 0.086  -0.239
Kk 0.201 0.048  0.048 -0.588 0.012 0.012 -0.414 0.133 0.132 -0.277 0.105 0.105 -0.291
B 0.173 0.053 0.053 -0.588 0.010 0.009 -0.414 0.128 0.127 -0.277 0.070 0.070  -0.291
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