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HPLC fingerprint of Ermiao Pills and chemical constituents analysis by
UPLC-LTQ-Orbitrap

LEI Rong, ZHOU Ya-nan, LIU Yong-li, FENG Li
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Abstract: Objective To establish a quality assessment method for Ermiao Pills (EP) based on HPLC fingerprint and qualitatively
analyze the chemical constituents. Methods The chromatographic column Shiseido Cig (250 mm x 4.6 mm, 5 pm) was used,
acetonitrile-0.1% formic acid as mobile phase with gradient elution at the flow rate of 1.0 mL/min, and the detection wavelength was
330 nm. The standard chromatographic fingerprint was synthesized from chromatogram of the mixed standard herbs of Phellodendron
Rupr. and Atractylodes DC, and the similarity evaluation of Ermiao Pills samples was carried out by the Similarity Evaluation System
for Chromatographic Fingerprints of TCM (Chinese Pharmacopoeia Commission, version 2012A). Ultra high-performance liquid
chromatography coupled with linear ion trap-Orbitrap Elite mass spectrometer (UPLC-LTQ-Orbitrap) was used to characterize the
chemical constituents of Ermiao Pills. A Thermo Scientific Syncronis Cyg (100 mm x 2.1 mm, 1.9 um) column and a gradient elution of
acetonitrile-0.1% formic acid were used for UPLC separation. The combination of ESI-LTQ-Orbitrap mass analyzer with a linear ion
trap was applied for high resolution mass spectrometry and collision-induced dissociation (CID). Results The chromatographic
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fingerprints were generated with 10 common peaks. The similarity scores of 20 samples between each material batch and the reference
fingerprint ranged from 0.869—0.992. Twenty-one components were identified via referring to reference components and literatures
and analyzing MS data, they were neo-chlorogenic acid, magnocurarine, xanthoplanine, magnoflorine, 3-O-feruloylquinic acid,
menisperine, demethyleneberberine, oxyberberine, columbamine, jatrorrhizine, berberubine, palmatine, berberine, syringic acid,
caffeic acid, (E)-4-(3-hydroxyprop-1-enlyl)-2-methoxyphenol, atractylenolide Il, acetosyringone, atractylenolide I, selina-4(14),
7(11)-dien-8-one, and atractylodin. Conclusion The established method of fingerprint is specific, combined with LC-MS qualitative
analysis, can be used for the quality evaluation of Ermiao Pills, giving support to quality control comprehensively.
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Table 1 Sources of 20 batches of samples

RS ¢ = A o (50 A8 [/ A= 2 A= G ¥ 0 4
S1 16081089 A S11 15081221 A
S2 150902 B S12 150904 D
S3 15081156 A S13 15081155 C
S4 16081120 A S14 160402 B
S5 150903 C S15 160401 C
S6 15081220 A S16 15081303 A
S7 150901 B S17 150905 A
S8 15081049 A S18 16081232 A
S9 16081090 A S19 160702 B
S10 16081155 A S20 160703 B
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Fig. 1 Superposition chart of 20 Ermiao Pills samples



« 3514 « ¢34

Chinese Traditional and Herbal Drugs 25 48 %% % 17 8§ 20179 A

2.3 UPLC-LTQ-Orbitrap £ #r&&tt
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Fig. 2 UPLC of Ermiao Pills sample
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Fig. 3 ESI chromatogram of Ermiao Pills sample (ESI)
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Table 2 Identification of chemical components in Ermiao Pills (MS)
K5  tx/min ST [M+H]" (m/z) BEHET (mz) % e R
1 494  CygHy1e0g 355.103 91 285.011 29, 267.000 61, 163.03989  neo-chlorogenic acid
2 5.25 CigH,NO;"  314.176 39 269.118 65, 175.076 30 K2, (magnocurarine)
3 5.62 CypHx;NO,"  356.150 70 328.156 65, 325.653 29 P4 (xanthoplanine)
4 6.38 CyH,NO," 34217126 342.170 42, 311.128 70, 297.113 01,  A224EH (magnoflorine)
265.0850
5 6.97  Cy7H0s 369.119 45 177.055 68, 145.029 34 3-O-feruloylquinic acid®”
6 823 CyuHxNO,” 356.190 20 311.129 46, 279.103 09, 265.124 03,  WiilE %% (menisperine) ™
248.084 11
7 8.94 CyHisNO,"  324.124 30 309.101 44, 280.098 63 demethyleneberberine
8 911 CyHgNOs  352.119 14 337.096 37, 308.093 60 oxyberberine[®!!
9 1014 CuHyNO," 338.140 23 323.117 07, 294.114 35 JEMBT © B Ccolumbamine) !
10 1038  CyHx,NO,"  338.140 05 323.117 07, 294.114 35 2, (jatrorrhizine) 12
11 1111 CyHNO,"  322.108 46 307.085 27, 292.098 33, 279.089 26  /NEELTT (berberubine) %!
12 11.39 CyH»NO," 35215479 352.155 15, 337.134 00, 308.12332  LI4yT (palmatine)
13 11.60 CyHgNO,*  336.123 40 321.100 01, 292.090 03 /NEETH, (berberine)
14 1891 CgHyOs 199.113 40 184.089 80, 171.081 94, 143.086 76 T &M% (syringic acid)
15 1891 CgHgO, 181.066 01 152.063 20 WiEERS (caffeic acid)
16 2311 CyoHy0, 181.102 22 166.078 63, 153.070 82, 141.070 74 (E)-4-(3-hydroxyprop-1-enlyl)-2-
methoxyphenol[zsl
17 2372  CisHy0, 233.144 53 215.144 12, 187.491 10, 177.09195 IR 11 Catractylenolide 1) °)
18 2456 CyoHyp04 197.096 90 178.078 72, 154.078 52 acetosyringonel”
19 26.17  CysHy0, 231.138 76 213.128 71, 203.107 93, 185.13356, [ /RPE | Catractylenolide 1) 1*°!
143.086 40
20 2714 CysHp0 219.142 83 175.149 46, 159.118 06 selina-4(14),7(11)-dien-8-one*?
21 2839 Cy3Hy0 183.217 90 ¥ wARE (atractylodin)
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