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Rapid analysis on chemical constituents in roots of Rheum pumilum by UPLC
coupled with hybrid quadrupole-orbit trap MS
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Abstract: Objective An ultra-high performance liquid chromatography coupled with hybrid quadrupole-orbit trap mass
spectrometry (UPLC-quadrupole-orbit trap MS) method was developed and used to rapidly recognize and identify the chemical
constituents in the roots of Rheum pumilum. Methods With 100% methanol as extract preparation for solution, the extract was
separated on an ACQUITY UPLC BEH Cis column (100 mm x 2.1 mm, 1.7 pm) and eluted with a gradient of methanol-water
containing 0.1% formic acid. Mass spectrometry using positive and negative ion monitoring mode. The constituents in the roots of R.
pumilum were rapidly recognized and identified by HRMS in the negative ion mode using both full scan and automatic triggering of the
function of the two stage mass spectrometry scanning. Results A total of 34 compounds, including 11 anthraquinones, 4 acyl indicans, 3
tannin precursor and tannins, 9 toluylenes, 2 flavonoids, 3 nai glycosides, and 2 benzyl butyl ketones were identified. Among them, 7
compounds were unambiguously identified by comparing with the reference standards and. 28 chemical compositions were reported for the
first time in the roots of R. pumilum. Conclusion The high resolution mass spectrometry database has been established by
UPLC-quadrupole-orbit trap MS and the fragmentation pattern of reference substances is summarized. Many constituents from the roots of R.
pumilum could be rapidly analyzed and identified. This study demonstrates that the UPLC-quadrupole-orbit trap MS is a powerful, rapid,
and accurate tool in the structural identification of unknown constituents in Chinese herbal medicine with a good application prospects.
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Fig. 1 Total ion chromatogram for roots of R. pumilum (negative ion mode)

#*1 UPLC-Q-Exactive TIRAT-F3RIAEEMH S A PEEUEN DARTFUZRANEES BR 21 M 23 SMIAHBEFRN)

Table 1 Identification and analysis on chemical constituents from roots of R. pumilum by UHPLC-quadrupole-orbit trap MS

(negative ion mode except 21 and 23)

JEE R (mlz)

5 mmin TR - Epr— WE R
1 298 CiHigOw 331.067 8 271.046 6,211.024 7,169.013 5, 125.023 4 T FR-4-O-B-D-MH i 48] 28] A 14
2 339  CiHigOw 331.0679 271.046 6,211.024 6, 169.013 5, 125.023 4 3T FR-3-O-B-D-MH i 48] 28] A 14
3 6.85 CaHnO4  483.079 1 331.068 2,271.046 7, 169.013 5, 125.023 4 1,2-—.-O-¥ & T Wk = -B-D- % %) ¥ /1,6- —.-O-
BB I HE-B-D- 7 Y
4 695 CxHxnOn 577.1370 451104 5, 425.883 0, 407.078 0, 289.072 5, JFif¢ (a3 B-214
245.0822,161.023 6, 125.023 3
5 841 CisHuOs 2890725  245.0822,179.034 4,151.039 2, 125.0233 & JLZEEKD
6 889 CuHxOu 4771051 314.044 1,169.013 5, 125.023 3 AL B A
7 941  CypHnOs  389.1252 269.0822,227.071 3, 143.049 2, 119.049 3 (432 FE-4'-O-B-D-H & i L1401
8 9.66 CyHyOis 6292373 433.1151,271.167 1 1,2-—-O-B B TIE-6-O- 3 & 5 -B-D- ik
1,6-—-O-1% & THE-2-O-X & 5 -B-D- i i)
9 986 CnHisOw 441.0837 331.046 9, 289.072 5, 271.061 6, 245.082 2, LA R B TRRES/R LA R & TR EED
169.013 5,137.023 4, 125.023 3
10 1036 CxoHnOs  389.1251 269.082 3,227.071 4, 143.049 2, 119.049 1 [ A 146)




¢ $ % Chinese Traditional and Herbal Drugs 5 47 3% % 14 8] 2016 £ 7 B 2431 -
ZE1
JERER (m/2) !
g5 m/min TR — — W
— R TR
11 10.69 CosHyOn  477.1415 313.057 6, 169.013 5, 125.023 4 HEALEHW
12 1179 CauHaOo  419.136 1 257.082 5, 241.050 9 TR H
13 1227 CyHxO12  541.1362 313.057 5, 227.071 4, 169.013 5, 151.002 8, HZEFEE 4'-O-B-D-(2"-O-F £ F Ik 3)- 4 &
125.023 3 A
14 1252 CyHxOn 5411365 313.057 5, 227.071 4, 169.013 5, 151.002 8, FAZEFTHE 4'-0-B-D-(6"-0-% & FEE5E)-Hi %
125.023 3 A
15 1312 CuHpOs  227.0714 185.060 3, 159.080 7, 143.049 3 SE-aay el
16 13.68 CioH2209  393.1200 231.066 3, 787.247 4 6-hydroxymusizin-8-O-B-D-Glucopyranoside!*!
17 1533 CaHaO10  509.146 3 281.067 3,227.071 4,169.013 3, 137.023 4 HEEFE 4'-O-B-D-(6"-p-F25%)- % & HEE /A
T 4'-0-B-D-(2"-p-F234) - & FETFFY
18" 1586 CuHuOs  403.1406 241.083 7,225.055 7 ikl e
19 1608 CauHxnO10 431.099 2 269.046 1,240.042 9, 225.055 6 K3 FK-1-0-B-D-7 G pE A
20 1658 CyHyOn  509.146 7 281.0673,227.0714, 168.8575, 137.023 4 [ F 1 B -4"-O-B-D-(2"-p- 3 35 7 W ik 3% )-8
T PEE A B S B -4-0-B-D-(6"-p- e T K H
T i ) - ] 2 R )
21" 1701 CisHiO7  303.0476 263.1341,224.126 4 i 2 2R 18]
22 1730 CxHuOo 4071356 245082 2, 230.058 6, 215.034 6, 159.043 5, 1k BIER-8-O-B-D- MLk MR 4 4 H 114!
131.049 5
23" 1837 CisHiOs  287.0549 153.017 5 KRB ERE
24 1872 CyHxnOy 4151044 253.0510 KB FY-1-O-B-D-NH I 35 5 i 7 14
25 1920 CyHxnOy 4151044 253.0509 KB Fy-8-O-B-D-NH M 35 7 i 7 14
26 19.95 CuHxuO10 431.0989 269.046 2, 240.043 1, 225.056 0 K 325 -8-O-B-D- Mt Wk 78 7 i 14
27 2080 CiHiO4 — 245.0822 230.058 6,215.034 7, 159.044 7 TR B A 4]
28 2193 CuHnOi  517.099 6 473.109 9, 431.0988, 269.046 2 KIER-1-0-(6-F25L 2. 3E)-B-D-ME A HEEF/ K
Hi3E-8-O-(6-FRK: LIEL)-B-D- MR
29 2301 CuHisOn  445.1150 325.073 1,283.061 9, 240.042 9, 147.029 1 K8 1&-8-O-B-D- M I 3 2 bl 17 141
30" 2354 CisHiOs  269.046 1 240.043 0, 225.055 6, 197.060 5 FrERER
31" 2512 CisHsOs  283.0619 257.082 6,239.071 7 PN
32 2696 CisHigOs  269.0460  241.0509,225.0557,197.060 1, 181.064 7 K3 Z14.69]
33 2754 CisHiOs  253.0509 238.026 7,225.055 6 KA
34 2857 CiHinOs  283.0619 268.038 2, 240.043 0 KB K]

"t X R T R A

*Identified by comparing with the reference standards
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Fig. 2 MS Fragmentation position of anthraquinones
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Fig. 3 Possible fragmentation pathway of some anthraquinones (negative ion mode) in roots of R. pumilum
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Fig. 5 Fragmentation pathway of resveratrol-4’-0-p-D-(6"-O-galloyl)-glucopyranoside (negative ion mode)
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Fig. 6 Fragmentation pathway of torachrysone-8-0-p-D-glucopyranoside (negative ion mode)
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Fig. 7 Fragmentation pathway of lindleyin (negative ion mode)
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