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Simultaneous determination of nine constituents in Asteris Radix by HPLC-MS/MS
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Lan-tong
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Abstract: Objective To develop an HPLC-MS/MS method for the simultaneous determination of nine constituents
(kaempferol, quercetin, luteolin, isorhamnetin, scopoletin, umbelliferone, ferulic acid, caffeic acid, and chlorogenic acid) in
Asteris Radix (the roots and rhizoma of Aster tataricus. Methods Analysis was performed on a Diamonsil C;g column (150
mm x 4.6 mm, 5 um) eluted with acetonitrile (0.05% formic acid) and water (0.05% formic acid) in a gradient program. The flow
rate was 0.8 mL/min, the injection volume was 10 pL, and the column temperature was 30 ‘C. The multiple-reaction monitoring
scanning (MRM) was employed for the quantification with switching electrospray ion source polarity in negative mode. The ion
spray voltage was set at —4 500 V and the turbo spray temperature was maintained at 650 ‘C. Results Kaempferol, quercetin,
luteolin, isorhamnetin, scopoletin, umbelliferone, ferulic acid, caffeic acid, and chlorogenic acid showed a good linearity in the
ranges of 0.970—30.30 (= 0.998 7), 0.498—15.55 (r=0.999 6), 0.014—0.438 (= 0.999 5), 0.022—21.95 (r=0.998 5), 0.011—1.100
(r=10.999 5), 0.008—0.247 (= 0.999 8), 0.194—6.050 (+ = 0.999 6), 0.197—6.150 (r = 0.999 5), and 1.459—45.609 pg/mL (r =
0.999 0). The average recoveries varied from 97.43%—103.87%. The RSD values of precision varied from 1.95% — 3.09%.
Conclusion The method is simple, rapid, and sensitive. It could be used as a quantitative determination method for the nine
components in 4. tataricus.
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Table 1 Samples of Asteris Radix

TR Nz Y5

1 k-1 Wb 22
2 k-2 Wb 22
3 k-3 b2z
4 k-4 Wbz
5 ZH-1 TR
6 22 LR
7 ZH-3 TR
8 Uiy LT PR RGK
9 L WRKR

10 b iRl s

11 Ul V)i e

2 HESHR

21 DWEHE

211 s EEAA Diamonsil Cig#E (150
mmX4.6mm, 5um), FsHAK (A, 0.05%FR) -
L (B, 0.05% M), BHAELEMNE, 0~8 min, 10%~
35% B; 8~13 min, 35%~75% B, 13~20 min,
75%~95% B, HEFEHT IS AV UG 4 AT 6
min; AFURE 0.8 mL/min; K 30 C; #EFEE
10 pLo X FE S FIRE S (1) 22 S B I 2 (MRMD
QRTINS

2.1.2 Ul SO R g B AR (ESD;
MRM #ATE R T RS R U5
SHEE (IS) -4 500 V; B FIRIE A 650 C;
ZAL S (GS1, Ny JE 1k 413.70 kPa; 4B < (GS2,
Ny) k7)1 448.18 kPa; 73" (Np) 1ok 206.85
kPa. %Nk, AFREAES, MRM BGE R,
W Es Xt , s (DP) FiiERERE (CE)
WL 20 9 il B o3 (1) — g il Bl WL 1
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Fig. 1 MRM chromatograms of reference substances (A) and Asteris Radix samples (B) and second mass spectrum of

reference substances (C)
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Table 2 MS data of nine constituents from Asteris Radix
D%y A 431 i tg/min BT MS, (m/z) MS, (m/z) DP/V CE/eV
45 286.23 13.42 ESI” 284.8 91.9 -84 —54
it B %= 302.24 12.49 ESI” 300.6 150.6 -70 -30
TS 286.23 12.32 ESI” 284.7 132.2 -67 —47
AR 316.26 13.51 ESI” 314.7 299.7 —65 -29
AR B A s 192.17 9.99 ESI” 190.7 175.6 -29 -23
ATEAE A IR 162.14 10.30 ESI” 160.4 76.2 -57 -38
g 194.19 9.92 ESI” 192.7 133.4 -33 -24
wnERR 180.15 7.86 ESI 178.7 133.9 -37 24
xR IR 354.31 6.42 ESI” 352.8 190.7 -32 -28
22 BREIHE 23 FEFEE
220 XSSOSR RO 4 2300 MEOCR. wEMRAENIRE Ok R B

Wy, M E. RBREE. BRER. KEENEE.
DIEACN TR FTERIR . WIHERR AN 43 IR RIS &, RS %%
FRAE, 0 75% B S ek BRI 0 Sl R 45 o)
MAS E, RS, B MR, KRR
7. AR KRB NI, SIRAANEE. FTELRR
OO P i R ¢ D R PR VR 5 ) R A, TRV JEE 0 )
7 30.300. 15.550. 0.438. 21.950. 1.100. 0.247.
6.050. 6.150. 45.600 pg/mL.

222 PEAM I EIE KR TR R,
WEa 40 Hif. USRI RZ 1 g, REFRE,
B HIEMER, RSN 75%F BE 40 mL, FRE
JiE, E AL BE (T3 250 W, % 50 kHz) 40 min,
WA, FRRRE TR, 75% F AN AL R AR 1 B
AT, BRE 2h, BCETEWOE 0.22 pm TUALIENEL, 4L
PEHAE Ry BEAR A

TRA X I BOE &, SRS R TR R,
PR3 6 ANAN] BT FE I R IR, f5| E
RO R TTRE S A AT 20 b, il s i iR
LT HE Sl IR R B AR AR (X0, TR g LA
br (), ZefilbruEfide, BEEAR (R 3). Hil
B0 IR 75% TG SRR IR AT I E , 43
SILUMEREEE A 10 FT 3 B 806 B i) A b s B
(LOQ) FIRMIPE (LOD). 455 9 Bl 7 1t 5
HIR BN IAH SR G KT 0.998 5,
RUNZIREMERR R S MBRIE R, 2
PEYEHl. LOQ F1 LOD W% 3.

232 REERERE  HU IR U R ) A O 4
HEFE 6 T, M, TS B T AR ) RSD {8 7311
M2y 2.36%. Mt % 2.85%. AJRE Z 3.09%.
FERAPER 2.15% REFHNEE 2.37%. FTELEA IR

=3 IMAOMEASTE. HXFRE. L4EE. LOQ 1 LOD

Table 3 Regression equations, correlation coefficients, linear ranges, LOD, and LOQ of nine constituents

By (B 75 72 r M /(g mL ™) LOD/(ngmL™")  LOQ/(ng'mL™")
IS Y=66 591 X+232 315 0.998 7 0.970~30.30 0.969 6 4.848 0
it e 2% Y=457 094 X—423 812 0.999 6 0.498~15.55 0.248 8 0.995 2
NZEE S Y=2 000 000 X—5 361.9 0.999 5 0.014~0.438 0.0140 0.056 1
FeRAER Y=233 462 X+181 310 0.998 5 0.022~21.950 0.4390 2.1950
ARE A B Y=287 995 X—774.23 0.999 5 0.011~1.100 3.666 7 73333
AL Y=306 298 X+636.03 0.999 8 0.008~0.247 1.756 4 52693
R B 1% Y=151279 X—9 175.5 0.999 6 0.194~6.050 51627 12.906 7
IR Y=1000 000 X-+121 525 0.999 5 0.197~6.150 13120 3.9360
SF IR R Y=236 466 X+338 395 0.999 0 1.459~45.60 0.729 6 2.918 4
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#, 043, 0.86. 1.29 pg RFEE 2%, 6.24. 12.48,
18.72 pg 22, 3.55. 7.10. 10.65 pg 75 B 7%
W, 1.54.3.08.4.62 png = TEAE W TG, 7.88. 15.76.
23.64 pg BTEEMER, 15.59. 31.18. 46.77 pg WIHERR,
112.23. 224.46. 336.69 ng 4% J5 1 (1) %] HE o 0
TR 3 4r, 3L 94y, 4% “2.2.27 TR ik
P, W& B 1% BRI &R E 9 A
eGP A, THE SR & RSD {H. 4% 9
b At W s 4 PR~ 3 RN 3R 97.43%~103.87%,
RSD i} 0.19%~3.40%.
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Table 4 Determination of nine constituents in Asteris Radix

TR (g )

e
TORS —am WEE AENE REREE  ARENE  GRENE WA WM AR
1 737.45 386.46 0.71 19.48 11.98 3.16 37.06 128.74 866.36

2 100.45 89.80 1.41 11.77 6.79 4.04 27.76 208.74 864.67

3 575.26 403.96 1.02 12.11 43.16 5.65 44.47 107.94 859.29

4 779.50 399.58 0.92 24.96 14.14 5.78 31.51 62.34 538.19

5 833.56 531.72 2.72 53.92 4.07 1.22 22.56 60.74 1 159.00

6 995.74 514.22 243 37.98 9.42 1.82 24.27 65.14 1735.83

7 887.62 522.97 1.61 49.12 6.22 1.61 28.36 63.14 1416.12

8 737.45 532.84 1.13 27.36 7.14 2.04 29.13 117.54 1243.58

9 695.40 440.71 0.92 33.36 1.23 0.73 20.27 103.14 1 566.67

10 473.15 368.96 2.17 25.82 8.93 1.37 37.33 112.74 1010.14

11 581.27 404.83 1.51 28.90 5.57 1.15 28.87 107.94 1307.56

AN TR] 7= Ml PR 28 B 24 0 TP A R 20 TR A 2 B
Ko ARG E Pl ey vhl 25wy . B 3 g
JEURR P £ S AEDN B, ~F 38 i 43 H00) il R 672.44.
390.18 Al 1 142.49 pg/g. HUCAMIHERR . FiZRIR &
SEREER, PFHRES A 103.47. 30.14 A
29.53 pg/g, W HHM BRI S R A N R <
JTEAC R BB ZE, T3 43 2005l 10.79.
2.60 A1 1.50 pg/g. ANIFIF=HIE %0 245 84 v 254 R0k o
(R 22 R OR, ok BB M 3 Hk2ip4h

B o) Je S SRR T 1 B v T LA IR IR 5K B 24
s kA A B 4 JE258 5 RS KT
BRI WONEPR () AN B e 11 He 284 T i L
ZERKMARERE NN, 3 b2 E R EE AR
BT BRLE 9 5 3 MRS B 1Y) & il 40 £
3 g
TEMBIAHMIESE b, ARIIEXT M HRERAS
R HR . SRR ARG LL AT T A,
SRR, LUK (0.05%HR) -4ME (0.05%F 1)
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