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Rapid identification of phthalides and organic acids in Angelica sinensis based on UPLC-Q-TOF/MS
ZHANG Qingging"*, FENG Yuan'*®,LI Chunhua', LI Guochuan', LIU Xingchao', LI Haoyue', WANG Hongfang',
ZHOU Li', ZHANG Yixin' (1. College of Pharmacy, Hebei University of Chinese Medicine, Shijiazhuang
050200, China; 2. Hebei TCM Formula Preparation Technology Innovation Center, Shijiazhuang 050091, China;
3. Hebei Traditional Chinese Medicine Processing Technology Innovation Center, Shijiazhuang 050091, China)

ABSTRACT OBJECTIVE To establish a comprehensive and rapid method for the analysis of chemical constituents as phthalides
and organic acids in Angelica sinensis,and to provide scientific reference for the quality evaluation and pharmacodynamic substance
research of A. sinensis. METHODS The 70% ethanol extract of A. sinensis was analyzed by ultra high performance liquid
chromatography-quadrupole-time of flight tandem mass spectrometry (UPLC-Q-TOF/MS). The determination was performed on
ACQUITY UPLC BEH-Cis column with mobile phase consisted of 0.1% formic acid solution-acetonitrile (gradient elution) at the
flow rate of 0.3 mL/min. The column temperature was set at 30 °C, and sample size was 2 pL. The ion source was an electrospray
ion source, using positive ion scanning mode, and the mass scanning range was m/z 50-1 000. Capillary voltage was 4 000 V;
atomizer pressure was 35 psi; cracking voltage was 135 V and the taper hole voltage was 65 V; the temperature of dry gas was
320 °C; the flow of dry gas was 10 L/min and the flow of sheath gas was 11 L/min; collision energy were 20 and 40 V. Qualitative
Analysis 10.0 software was used to obtain the retention time of compounds, the accurate mass number of excimer ion peaks and
secondary fragments. The compounds were analyzed by comparing with the mass spectra of the reference substance, combined with
relevant literature, mass spectrometry cleavage law and database such as Chemspider, MassBank, PubChem. RESULTS A total of
72 compounds were identified or deduced from A. sinensis, including 55 phthalides, 13 organic acids and 4 other constituents.

CONCLUSIONS The established method is rapid and accurate for the identification of chemical constituents from A. sinensis, such

A AT LA B AR 4 I (No.H2019423103) as organic acids and phthalides, which provides an efficient

T R PSS e 75 75 AF ST SE RIS 057 H (No.YQ2018008) and rapid analytical method for the comprehensive
s BIEZ 11 BFSE 710 TR 25/48 )5 i sl S 25780 i . Hl, characterization of its chemical constituents.
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2 [ 0824 CHNO [M+H] 104.107 1 87.079 7(M+H—NH;[" Fflk 128 B)
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4 e 0.890 CHNO, [M+H] 116.070 6 70065 2M+H—CO—H.0[ Litilles 037 [
5 it 0.940 CoHiN:Oy [M+H]" 268.1040 136.061 6M+H—CiH, O ik 1.76 5]
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35 FENE MK/ G ST 7818 CaHiOs [M+H] 209.1172 191.105 6{M+H—H,0]" REK 0.00
163.132 3M+H—H.0—CO|

36 TIHRRR A3 7918 CuHu0 [M+H]" 189.0909 171149 M+H—H,0] b3 oA -023
144981 6[M+H—H,0—COJ
130,966 0[M+H—C.H-2H]
115.963 6[M+H—CH,~H0]
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4 TR 8.534 CaHi0, [M+H]' 189.0912 171149 O]M+H=H,0] RIe 156
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195.137 S[M+H—CHJ'
177,054 3M+H—H.0—CO|
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5 FENENER/G Rk 1 10.266 CoHiOs [M+H]" 2091172 191.106 4M+H—H.0]" RE% —020
163.147 SM+H-H,0—CO]

55 WIENEARHK 10432 CeH O, [M+H] 1931222 147,044 1M+H—H0—CO| K% =591
137.059 SM+H—C.H{

54 TR TR R 11.099 CoHO: [M+H] 223.09 6 205,086 OM+H—H,0] b3 o 071
177,034 3M+H-H.0—COJ

55 FENIE A SR 2 11265 CoHi0, [M+H] 193.1223 175.111 IM+H-H.0[ gl —067
147.116 6M+H—H,0—COJ
137.059 4M+H—CH{

56 PENE AR A 11.665 CoHhO; [M+H] 193.1225 175111 SM+H=H.0] RE% 1.02 ]
147.116 M+H—H,0—CO[
137.059 7M+H—C.Hy

57 ZHA N 11.964 CH0; [M+H] 191.106 6 173.005 9M+H—H,0]" p e 125 [6]
163.105 M+H—COJ
145.101 2M+H—-CO—H.0]

58 LT 12314 CoH:0s [M+H] 189.0912 171080 3M+H—H,0] RE 075 ]
161095 SM+H—C.HJ
147.044 1M+H—C:H,J
131.048 8M+H—C.H-2H]

59 ZHANFR K 12631 CeHyO: [M+H] 191.106 7 173.096 3M+H—H,0[ REE 1.00
145.101 2M+H—H:0—COJ"

60 E-THRIRE 13.480 CoHi0; [M+H]" 189.001 2 171.080 3M+H—H,0] b3 e 0.69 1
153.069 SM+H=2H,0]°
105.033 4M+H—C.H—CO["

61 VENE K/ G STk 12 14.179 CoHiOs [M+H] 209.1170 191.106 4M+H—H,0] g3 e —L1
163.132 4M+H—H,0—CO]
149.020 3M+H-HO0—CH|

13) PN R A S 14562 CoHiOs [M+H] 193.1225 175.075 3M+H—H,0] g3 e -289
147.116 4M+H-H,0—CO]

63 Z-THHARE 15079 CaHn0, [M+H] 189.091 1 161.095 9M+H—C.H," RE% 142 1
128.9505M+H—H,0—CO—CH|'

64 HANSHIk 15.395 CeHiO: [M+H] 191.106 5 173.095 M+H—H.0] REE 0.18
163.111 2M+H-COJ
135.116 7M+H—CH"

05 FENE MEP 16,344 CaHsOy [M+H] 381206 8 279231 8M+H—H,0—CO~CHy b3 e 220 9]
191.106 7[M+H7C12HUOIT

66 VNI A P St A 16,994 CabyO [M+H] 381206 1 279236 1[M+H—H,0—CO~C.Hy AR —0.54
191.106 SM+H—=C,Hy,0]

67 P AT 17.926 CathO, [M+H] 3812066 335.200 S[M+H—-H.0—COJ g 237 8]
191106 6[M+H_C12H\40z]'

68 B4R SRk 18.093 CathyO [M+H] 3812066 363.195 4M+H—H.0] e 1.98
335.200 S[M+H-H.0—COJ
279.159 OM+H=H.0~CO—CHy|
191106 4M+H—C.H.0,]'
149.023 OIM*'H_CIJHMOJ_CJHJ

69 R4 NE A 18.592 CaHhO, [M+H] 3812071 191106 5[M+H—C,H.04) RE% 271 o)
173095 9[M+H_C12H\401_H101A
149.022 6[M+H—C,H.0,~CH
135.115 S[M‘*‘H_C\zHuoz_QHir

70 EENGT US| 19875 CaHsO; [M+H] 3812065 191.106 SM+H=CyH.OJ' RE% 1.14

N EANECERK 20,008 CaHaOs [M+H]* 3812066 191106 4M+H—CH, Oy pio 141

8L R 20308 CsHi0; IM+H) 3072633 289251 SM+H=HO]' ehilies 058 (10
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