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Abstract: Objective In order to establish an efficient analysis method for the identification of the complex components in Qianliexin
Capsule rapidly, and provide the basic research data for the systematic elaboration of its chemical constituents. Methods An
ultra-high performance liquid chromatography-quadrupole/Orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS)
was used for the identification analysis of the components in Qianliexin Capsule accurately, and the multistage fragments ions data was
compared with the standard substance and consulting the literatures. Results Sixty-one compounds were identified in this study,
including 12 flavones, 11 coumarins, six terpenes, 19 organic acids and other categories. Conclusion The accurate and rapid
identification of various chemical constituents of Qianliexin Capsule was achieved in this study, which provided the theory basis for the
pharmacodynamic material and the quality control study of Qianliexin Capsule.
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Table 1 Mass spectrum information of identified chemical constituents in Qianliexin Capsule
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COJ', 85.07 M+H-CH, 0,

5 HRASEY CoHpO; 1730 31314453 313.14423 -0966  313.14 [M—H]",269.15 [M—H—CO,], 22610 M—H—CO,~CHy|,  fi ¢
213.09 [M—H—C0,~C;Hy], 187.08 [M—H—C0,~CeHy|

53 BiiEe Y CHuO; 1751 27109648 27100589 2196  27L10[M+H]",203.03 [M+H—CsHy] ", 175,04 M+H-CHg—CO], T 1
159.04 [M+H—CsHy—CO;], 147.04 [M+H—CsHg—CO—CO] ",

s —ENABET CiHy0; 1809 27910157 279.10068 -3.192  279.10 [M+H]",261.09 M+H-H,0]", 233.10 M+H-H0-CO], [ ¢
218.07 [M+H—-H,0—C0—CH;]", 205.10 [M+H-H,0—C0—C0]”

55 cnidilin®” CoHiOs 1843 30110705 30110660 -1495 30111 [M+H]",233.04 M+H—CsHy]", 21802 [M+H-CsHy—CHy], T |

190.03 [M+H—CsHy—CH,—C0]”

56 REEHEET CiHOy 1911 27109648 27109613 -1311 27110 [M+H]",203.03 [M+H—CsHy] ", 175.04 MAH-CH—CO], [ 1
159.04 [M+H—C5H—CO,]", 147.04 [M-+H—CsHs—C0O— O],
119,05 [M+H-C5H;—CO—C0—C0]"

ST WEEE AR Gy 2007 20519507 20519492 0767 20520 [MEH]", 163.15 [M+H—CHy—CHy', 150.14 M+H-CH,— [ b,
CHy)'", 149.13 [M+H—CsHs—CHy] ", 136.12 [M+H—C,H—CH;,
135.12 [M+H—CyHy—CyH,—CH;], 123.12 [M+H—CyH,—CH,—
CHy)", 121,10 [M+H—CHe—CH;—CHy]", 109.10 [M+H—CH;—
CHy—CsHy]", 95.09 [M+H—CH, —CH, —CyH]

58 HOmR CeHp0 2212 21917434 219.17403 -1423 21917 [M+H], 20116 [M+H-H,0]", 19118 [M+H-CO]", 17515 £ |
[M+H—CHO—CH,]", 15111 [M+H—CsHy]", 133.10 [M+H-
H,0—CsHy] ", 107.09 [M+H—CH,;,0]", 95.00 [M+H—CgH,,0]",
83.09 [M+H—C,H,,0]", 81.07 [M+H—CH,,0]"

59 MECEBSTEN  Cy0, 2243 27905908 27915848 <2170 279.16 [MAH]', 20509 [MHH-CH,0]", 149.02 M+H-CHO0— I f
CHy]', 57.07 M+H-CH,0—CgH:05)"

60 EHEEH CyHygO; 2352 47336253 47336176 -1.640 47336 [M+H]', 45535 M+H-H,0]', 243.14 M+H-H,0-H,0— [ i
CHy] ', 227.11 (M+H-H,0—H,0—C,Hy—CH,]"
6 FEERPHEERY  CoH0, 2506 45535306 45535257 -1.095 45535 [M—HJ,407.33 [M—H—H,0—CH,0[ i oefj

R-6TEM a-PBis b4 () o ftZ A e 4ik LEE g EART h-BAM EE AR KIS 1Ak
m-FAF  n-HRET

R-reference substance a-Persicae Semen b-Myrrha c-Salviae Miltiorrhizae Radix et Rhizoma  d-Paeoniae Radix Rubra e-Carthami Flos
f-Lycopi Herba  g-Vaccariae Semen h-Gleditsiae Spina i-Herba Patriniae  j-Taraxaci Herba Kk-Toosendan Fructus 1-Angelicae Dahuricae Radix

m-Pyrrosiae Folium n-Lycii Fructus
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31 EERE

B A VIEREI R N 2 5 HER 45 G i B
Y, AR KR EE . EARAT R AR R-7-0-
AR L AT AP AE, ARIRAR S SR 7212770, 3
FEMZTRAHE CO. CO,. HO B THI £
R IREFEWT RS, ARG IL S T 12 PRI A2
FPEE . M. . dEEEE R RBEREK,
MR = FRER. AR MERAL S,

DIARREZER (40 518 RN, S 244
ETARBITESHAMIT S, FEL WEE, HAJ,
Mife Je o4, 548 1 A R e BB, &
Xcalibur 2.0 & 5, —HIEHE B2 1 51k
[M—H] 73R C1sHoOg, AR H (5 .
BEE T m/z 285.040 31 Wi [AM R m/z 151.00
(C7H304) H1 m/z 133.03 (CsHs0,) T H o TMHHE T
INMFAEEFEE R CO, P4 miz 241.05 (C4HoOy) B
Fro Bl EIR M AR) miz 151.00 (C;H304) 4k
EERFPMH CO, AR E T mz 107.01
(CeH30,), EE XM —g . e 1R
B[] 5545 R LU XS, B E 40 SIEARBRER . 1%
&P SRR 2 Fs.

340V T 2 R I AR AR I 5 e e R BRI
Bk o U 19 SUELE BT AR I R, ARAE 4
W RRAAEREE T ER 1 T CeHy00s Ja7r=E 1)

€Oy

-CsHgO,

m/z 285.04

%‘

U, TIHED Y 2 PRk SN S R R
YR AE GG, I T m/z 447.09.m/z 285.04.
m/z 151.04. m/z 133.03 m/z 109.03 25/ F 51, 4>
BXEN [M—H] « [M—H—CH;0Os] « [M—H—
CeH 1005 —C7H,05] « [M—H—CeH;00s — C7H404]
A [M—H—CgH; 005 —CoHsO04] BT U i iR
P 50 HR L EE, AT S5 19 ST NAL AP AR R
AR, RIS E 18 SRR ER-7-0- %%
B . AR R SRR E 3 B,
32 BERZE

BEURETZREANIIRIREFEE A
TE. AT, AAEMIBT5, R EMEZ IR
BN R, ZHRRR SRR H,0. CO
J i R B SRR B TN R e i 11
FiEGRBEY), OFRHTEEE. H A,
KKETEAZR . cnidiliny FFEKATEAER . REENEE. <=
TEAEA TR FEMEER . 4% Frtbw aiEN b
L AZN]

DBt v I TE BRG], EEE TR, H
— G FAEEE T A m/z 317.10 4 [M+H] %,
BAAUE 71O CH1706, —RIEH m/iz 233.04
[M+H—CsHs0]"+ m/z 231.03 [M+H—CsH,,0]" -
m/z 218.02 [M+H—CsHsO—CHs]"« m/z 203.03 [M+
H—CsH,,0—CO]" . m/z188.01 [M+H—CsH,;,0—

OH _]_
o S
(I

OH
m/z 241.05
HO —|
H
() o co, \©|
—
Cs
~0
OH OH
m/z 151.00 m/z 107.01
on |
m : OH
m/z 133.03

2 KBRERBUERMRRE
Fig. 2 Fragment pathways of luteolin
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Fig. 3 Fragment pathways of luteoloside

CO—CHi]"+ m/z 175.04 [M~+H—CsH,,0—CO—
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B R COs I EREUREE N CHs. CHO Z:2K;
TR S BRI S BN I A i L 2 e
KA 6 B, HA i A~ 258 . A2 H

+

o |

OH

m/z 218.02
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(6] O
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’ 0
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4 A IEARERIERRRE
Fig. 4 Fragment pathways of neobyakangelicol
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AJANEET A=A EERE T T, FFEURR
BUREIRIR: A5 FhAa SR .

LA ATZE (12 506 R, AR T i =
49515, BAHUE G513  CisHyrO1p, 1ZALE
V) 2 R BB TN miz 333.10.m/z 195.07+
m/z 137.02+ m/z 93.03, 2 A XN [M—H—

m/z 495.15

U 7
10
° Q
OH

m/z 333.10

CsH190s] ~ [M—H—C¢H;00s—C7H¢O3] ~ [M—H—
CeH1005—Ci1oH1204] + [M—H—CgH1005s—C1oH 1204 —
CO,l , HxHE IS E L —8, nrfie 12 SEk
BVIRENATHE, FKUW 17 SRR, 28
SUENATA R E . SEAAT 25T I D SR A A AL
K s,

—

5 SN HEFRIERMBER

Fig. 5 Fragment pathways of oxypaeoniflora

34 BHERLE

AHRBERZUMEFHATH [M—H] E
AFAE, SRR S 5 k2 COyy HO 55, U8 H
BETFREmHEREN, SHMAkE M—H—
gallicacid] 8 [M — H— caffeoyl] frIRE 55 71404,

i % A AR AL 19 B, GLFERT R |
FZE. BETFR. FTHMR A. FHHR B. FHRR
C. JHE D. FHHR F. 4-FFREWNHER. FHER.
JFLRER . SRR FastJiiR. WIEER . BEAEmR .
SRR A/C. HETR RHERARIEFR

DA TR, 24 A AE s PR R
g, FXT T HEN 169.01. —HFiEIE5 T
N CHsO0s, —RIRIEHER S FH miz 169.01. miz
125.02. m/z 107.01+ m/z 93.03 1 m/z 69.03, 43 5%}
B [M—H] . [M—H—CO,] « [M—H—CO,—
H,0] . [M—H—CO0,—CO] . [M—H—CO0,—CO—
COT, Lz 7y 30 5 xf B i oot Ko 2325 46 2 SCik
i, % 4 SRS NAE B E TR, LW
w6,
35 Hthz

B iR Ak, ARSI A I 2] FE R S R o Uk
B WER. OZR; AU S 1. &
BT OE AL FRFISE; RV IR
Je AN 5575 AL RRRE . AR IR = T HE. K

m/z 137.02 mlz 93.03
o_oH | l T
-H,0
-CO, 2
/S/;\ T OH HO
Ho s OH (6]
OH

mlz 169.01 m/z 125.02 m/z 107.01

i.co
HO—\ h < o Bl
\_\\_%O N

m/z 97.03 m/z 69.03

El6 RETFEREIERMEE
Fig. 6 Fragment pathways of gallic acid
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i, HAREERE 1.
4 g

A28 K F i) UHPLC-Q-Orbitrap A HA
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HmFE A MS/MS 7E# 1 1t K P A8 7 TH %
Hopth fn = 5 DU R AF 5 1% Full MS/SIM 94555 B A 4
et . IEEERIZTTIE C O P2 B 3 B 7 Y
HET B TR B et ik ok, B
T ARFERSIAHI ZIE-0.1% PR K BT . LIE-/K-
I -/ R RSOR TN, 45 SRR L -0.1% H R 7K
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