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Rapid identification on chemical compounds in roots of Rheum nobile based on
UPLC-ESI-HRMS"

YONG Pan, LIU Yuan, LV Lu-yang, ZHANG Zhi-feng, LUO Hao, ZENG Rui
School of Pharmacy, Southwest Minzu University, Chengdu 610041, China

Abstract: Objective A rapid and efficient UPLC-ESI-HRMS" method was developed and applied to rapidly identify the components
in Rheum nobile. Methods With 100% methanol as extract preparation for solution,the extract was separated on an ACQUITY UPLC
BEH C,g column (100 mm x 2.1 mm, 1.7 um), and eluted with a gradient of methanol-water that containing 0.1% formic acid.
Chemical constituents were separated and investigated by UPLC-ESI-HRMS" in both positive and negative ion modes. Combined with
accurate mass characteristic fragments, retention time and previous literature database, the structures of compounds were identified or
tentatively characterized. Results A total of 34 compounds including four anthraquinones, 15 phenolic acid derivatives, 11 tannin
precursor and tannins and four organic acid were identified. Twenty-seven compounds were reported for the first time from R. nobile.
Conclusion The analytical method of UPLC-ESI-HRMS" was valuable for rapid identification of unknown constituents of R. nobile,
which supplies a clear material basis for further study.
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ACQUITY UPLC BEH C;5 (100 mmX2.1 mm,

1.7 pm) 38, JRBIAE N B E-0.1% H R 7KV TR
B LM 264 AR 1, AR E 0.3 mL/min, HEFE
FEEE 10 °C, FiRE35 C. #FEE 2 ul.
Fz 1 UPLC #hE k&4
Table 1 Gradient elution condition of UPLC

t/min F /% 0.1% A R /K 0/ %
0 5 95
2 15 85
5 25 75
8 35 65
12 45 55
20 55 45
25 85 15
30 95 5
35 95 5

2.2 S

BTN HESI I8, 1E. 7B PR, #
77 206.8 kPa; GBS E 10 L/min; Wi% &
2.00kV; B TARMIEIRE 320 C; SBVSIRE 350
C; FAfEE: Full MS/dd-MS?, Full MS Z3#i%
70 000, dd-MS*Zr¥EZ 17 500, F33ETEH m/z 80~
1 200. MS/MS B, Fir Al Be A ih Re &
30, 40eV.
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PREGE BRI R TR . KR, KEE-8-0-
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o P IEAIEE, 0N EEH R EIRE N 0.2
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24 Hid@EAREIE
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2.5 HuEALmE
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Fig. 1 Base peak ion (BPI) in negative ion (A) and positive

ion (B) modes of R. nobile
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Table 2 Identification results of chemical constitutions in R. nobile by UPLC-ESI-HRMS"

5 mmin TR FE(X100) — Rk WHET WEmEE
1 153 CyuH0 1657 3310676 [M—H] 2710464 [M—H—C,H,0,],211.024 5 M—H—CH;0,], k& THHERTER05
169.013 4 [M—H—CgH,0s], 125.023 3 [M—H—C;H,,0;] ¥
2 174 CiH0y 1317 3310673 [M—H]  271.046 4 [M—H—C,H,0,]", 211.024 5 [M—H—C,H;0,], — BT B R B
169.013 4 [M—H—CgHyOs], 125.023 3 [M—H—C;H,00,] 1AL
3196 CoHeO; 0260  169.0134[M—H] 125.023 3[M—H—CO,]’, 151.003 1 [M—H—H,0]" BaTRY
4 213 CuHOy 1.657 3310676 [M—H]  271.046 4 [M—H—C,H,0,]", 211.024 5 [M—H—C,H;0,], — BT B R B
169.013 4 [M—H—CgHyOs], 125.023 3 [M—H—C;H,00,] 4L
5 230 CuHy0ps 1243 493.0989 [M—H]  331.0677 [M—H—C¢H,(0s], 169.013 4 [M—H—Cy,Hy Oy WA TER-0-—HHHHD
6 284 CyHnOy 1181 4491096 [M—H] 313.057 3 [M—H—CgHs0,]", 169.0134 [M—H—C, HOs] N CBEEM-0-H &2
7 348 CyHyO0y 2791 4511233 [M—H]  289.0723 [M—H—C¢H,(0s], 245.0820 [M—H—C;H,0;]  JLAE-O-BA W/ £ )L %
E-o-WEpHEY
8 352 CyHpuOp 2791 4511233 [M—H] 289.072 4 [M—H—CH,0s],245.082 | [M—H—CH,,0,]  JLA& & -O-4 %W ok 1y
'ﬁs[“}]
9 363 CyHyOy 1928 483.0789[M—H]  331.067 7 [M—H—C;H,0,], 313.057 2 [M—H—CH,Os], ¥ FRtaa s

169.013 4 [M—H—C}3H,40,] , 125.023 3 [M—H—C,H;,0,,]
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5 min - TR WE(X109) — Rk WHET WamseE
100 435 CsHuOs  —0.285  289.0720[M—H] 271061 2 [M—H—H,0], 245.083 8 [M—H—CO,]’, 203.070 6 (+)-)L & *1
[M—H—C3H,05], 179.034 0 [M—H—C¢H,0,]
291.086 0 [M4H]™  139.039 0 [M+H—CgH;05]", 123.043 9 [M+H—CgH;0,]"
11" 460 CsHLO0; 0285  289.0720[M—H] 271.061 2 [M—H—H,0], 245.083 8 [M—H—CO,]’, 203.070 6 (—)-F LA KN
[M—H—C3H,05], 179.034 0 [M—H—C¢H;0,]
291.086 0 [M4H]™  139.039 0 [M+H—CgHs05]", 123.043 9 [M+H—CgH;0,]"
12 463 CyHyOu 2208 483.0792[M—H]" 331.0677 [M—H—C;H,0,]’, 313.057 2 [M—H—C;H.Os], S TR AR
169.013 4 M—H—C3H,,0,] , 125.023 3 M—H—C,;H,,00]
13 467 CgHiOs 0440 183.0292[M—H]” 168.005 6 [M—H—CHs]", 124.015 4 [M—H—C,H0,] B TRAED
14 501 CyHyuOgg 0190 6350903 [M—H] 4650679 [M—H—C;H0s], 313.057 | M—H—C,H,e0s], =& THEH &M
169.013 4 M—H—CyH;s0] , 125.023 3 [M—H—Cy3H;005]
15 543 CyHy0, 2547 577.1366 [M—H]” 407.077 7 [M—H—CgHys0u], 289.072 2 [M—H—CsH,,0s],  BHHE B Bismi k!
245.082 4 [M—H—C¢H,,05] ", 125.023 3 [M—H—Cy4Hy04]”
16 563 CuHOs 1646 3009995 [M—H] 283996 7 [M—H—H,0], 257.009 6 [M—H—CO,]" Aem"
17 570 CysHy05 0259 3250934 [M—H]” 163.0329 [M—H—CcHy0s], 145.028 5 [M—H—CeH;,0¢], X &EM-0- % & fEt
18 614 CyHy0ss 1243 4930989 [M—H]" 331.067 7 [M—H—CgH,(0s]", 169.013 4 [M—H—Cp,HyOyo]  # & TH-0- &1L
19 6.51 CyuHyuOn 2043 507.1132[M—H]" 331.068 5 [M—H—C,pHs05], 313.057 1 [M—H—CyoHieOu],  FTERER-0-1% £ T BE- 7 % B
193.050 0 [M—C3H404] , 169.013 5 [M—C;¢Hy505], 3
200 840 CyoHy04 0235 193.049 8 [M—H]” 178.026 4 [M—H—CH;]’, 149.060 1 [M—H—CO,]" [apdin
21 876 CysHyOs 3944 613.1227[M—H]” 465.068 1 [M—H—CyHsO.], 313.057 0 [M—H—C,Hi,Oq] , HRER-0- B & TEE-H 4
271046 3 [M—H—CygH,405] , 169.013 4 [M—H—Cy,HyO10] e
2" 880 CoH0; 0019 163.0393 [M—H] 145.027 8 [M—H—H,0], 119.049 | [M—H—CO,]" HEERY
23 930 CyHi,0y 2823 881.1597[M—H]" 729.149 § M—H—C;H,0,], 577.132 3 [M—H—CH;Os],  BHFE B-O- & T HME
289.072 2 [Cy5H1504]", 169.013 5 [C:H05]” el
24 950 CyHyyOp 1978 451.089 1 [M—H]" 313.0572 [M—H—C;HgOs], 169.013 5 [M—H—C;;H 0, WEEEFR-0- & T 8-
AR
25 10.03 CypH;504 1717 441.0833[M—H]" 289.0723 [M—H—CH,0,], 169.0134 [M—H—CsH,,0s], AR XEFREH N
125.023 4 [M—H—C,¢H,,04] L)
26 1007 CyHyOr4 1920 729.1480[M—H]  407.077 6 [M—H—CsH,.0q], 289.072 2 [M—H—CyH,c0yo], JEHET & B-O-% &y 'Y
169.013 4 [M—H—CyHyO0p ], 125.023 3 [M—H—C3HyOp]
27 1183 CpHpOp, 2372 477.1046[M—H]  313.1572 [M—H—CyH;0;], 169.013 5 [M—H—CsH,(0;], X & E’-0-1% & 1 M- %
125.023 3 [M—H—C}H;40] p
28 1287 CuHy0s 2823 881.1597[M—H]" 729.149 8 [M—H—CH,0,], 577.132 3 [M—H—C,HOs], FHEZ B-0- W & TERMH
289.072 2 IM—H—CyoHyOuJ , 169.013 5 [M—H—CyHy0,5] [
29 1761 CyHyOy 2022 4611099 [M—H]” 313.057 1 [M—H—CoHsOy]", 169.0134 [M—H—CsH,O] R ER-0-3% & T BE-Hi %0 i
R HAC
30 1793 CpHpOy 2022 461.1099 [M—H]" 313.057 | [M—H—CoH;0,]’, 169.013 4 M—H—CsH, (O] H: H#-0-1% & TBt-H 5 ¥
FHFHAC
317 1809 CyHyOp  —0.073 431096 5 [M—H]  269.0459 [M—H—CgHyo0s] , 255.029 6 [M—H—CsH,O5]  KEZ-8-0-Hi ki
32" 18.66 CyHy0s 4461 4151016 [M—H]"  253.050 6 [M—H—C¢H,0s]” K HB}-8-0-p-D-MH I 4 4
ﬁ:[‘)]
337 2160 CyHyOy  —0.073 431096 5 [M—H]  269.0459 [M—H—CgHys0s] , 255.029 6 [M—H—CsH,O5] KB Z-1-0- i
34" 28.15 Cy5Hy05 1600 269.046 1 [M—H] 241.049 4 [M—H—COJ, 225.823 5 [M—H—CO,], 181.071 1 K#HZEW
[M—H—C0,—CO,]
5 i 0 L A

"Identified by comparing with reference standard
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1. 2 F1 4 S5 TB 748 miz 331.067 3 [M—
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B TRRIITE R BT m/z 169.013 4  M—H—Glu] , &
HEWT 1. 2 F1 4 S50 — B & TRRBHD, HAR
WA 2, 55U 18 S A MFER S T3 T
U m/z 493.120 4 [M—H], ELEFELR 2 4355 %) b
g, PPERERET m/z 331.067 9 [M—H—Glu]
Hl m/z 169.032 1 [M—H—2Glu] , #%E 5 fil 18 5
W NP T IR-O- AR, 0 Al 12 S g4 I
FI 7 T2 T m/z 483.120 4 [M—H] , ERIEE T
B (m/z152, C;0404) J&, 74 m/z331.067 7 [M—
H—Gal] « m/z 313.057 0 [M—H—Gal—H,0] 1 m/z

169.013 5 [M—H—Gal—Glu] IR B T. # 9 Al
12 Sl e e TR AR, 14 5%
B7> T8 TN m/z 635.090 6 [M—H], b9 Sk
R EEZ 1 5 TIE (m/z 152, C50404),
HFRREF= AR BT miz 483.076 7 [M—H—Gal] -
m/z 313.057 0 [M—H—2Gal—H,0] A% & TR
ER BT miz 169.013 0 (C/HsOs). 14 S UsHt %%
A= BT R R

17 SRS FBEFIERN miz 325.093 4 [M—
H, £K 1 2 FHE&EEM 1 21KaE, 74 mz
163.039 0 [M—H—Glu] Al m/z 145.028 5 [M—H—
Glu—H,0] I H & F. AWz SN &G
WR-O-H EEE, 27 SIEMSTETIEN miz
477104 3 [M—H], FHEERNEFEEEZ (m/z

169.013 5 A
89.022 9 125.023 3 241.034 7
67.0173 151.002 5  211.0248 271.0464  331.0383
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Fig. 2

(-) ESI-MS? spectrum (A) and proposed fragmentation process (B) of galloyl glucose
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164, CoHsO3) Ja AW B+ m/z313.056 8 [M—
H— CoHsO3] M & TR R A B+ miz
169.013 5 (C;Hs05) o [FIHEN] 27 S U K% 7 H R-O-
BB - A 19 SIS T 58 T I8 miz
507.113 2 [M—H] , ERFIFBREUIE (m/z 176,
C1oHgO03) IR ZRER I BHZ - (m/z 193, C1oHoOy)
JEPERE R BT miz 331.068 5 [M—H—C\oHgOs]
Al m/z 313.057 1 [M—H—C(HoO4] , IBIFEHE T
FRIHSAE B T m/z 169.013 5 (C;Hs0s5), R4 E
ALY BT BRR - O-¥% £ 1 k- A p L

24 SRS FBFUER miz 451.089 0 [M—
H] , ZRMERFEIR TR L E ¥ (m/z 138, C;HqO3)
Ja P AEWE B miz 313.057 2 [M—H—C;H¢05]
PAACBE B T RRIMAFIERE T m/z 169.013 5 [M—H—
CisHi07] , HEMNZAA YA R IR HIR-0- &
TE-H R, 29, 30 SR T B TIEHEN
m/z 461.110 0 [M—H] ", FPEER 1 53 F IR (m/z
148, CoHgOy) Jar= AW ¥ m/z313.057 3 [M—
H — CoHgO,] AT & F FR M REIE B 7 & 1 mlz
169.013 4 (C;Hs505), &€ 29 Al 30 5L
R-O-% & T - M a i XL ER, 21 S
ST BTN miz 613.122 7 [M—H], E8EK 1
S FHPEREERR (m/iz 148, CoHgOy) ANV Er Ttk
(mlz 152, CiH4Op) 7R BT m/z 465.068 1 [M—
H—CoHgO,] A1 m/z 313.057 0 [M—H—CoHs0,—
C/H404) s FHASBNE B FRRIE A S+ m/z 169.013 5
(C7HsO0s) o WU TE 21 ‘SN IR-0- 5 B 1 1k-
HEFEC, 6 SN TE TN m/z 449.109 6
IM—H], F%FRX R )5 (m/z 136, CsHgO,)
FEAERE BT miz 313.057 3 [M—H—CgHgO,] Al
WE TS IEE T miz 169.013 4 (C;Hs05),
MW 6 S yxt CRERER-O- & P, 13 Sk
T TN miz [M—H] 183.029 3, MH4kER 14
FHEA CO,y, 53] T EF m/z 168.005 6 [M—
H—CHs] 1 m/z 124.015 4 [M—H—CH;—CO,] , %
LI TR PSR
3.2 BREBERATA

BRI =R &R R, DULEER
M2 REMLFR SR B TRNE S, £
BRI S gmigd, S I [M—H—Gal] .
[M—H—Cat] . &% EFTRIEHZHEAET miz 169
(C7Hs0s) KILFE R BRI 7 B+ m/z 289
(CysH130¢6)5

10 51 11 S50 B FUEHCA m/z 289.072 0
[M—H], HA m/z 271.061 2 [M—H—H,0] « m/z
245.083 8 [M—H—CO,] "~ m/z 203.070 6 [M—H—
CsH,03] 1 m/z 179.034 0 [M—H— CsHeO,] HITE Fi
BT o AR SCHR 0 R R St A B, S
10 SR (H)-JLER, 11 5I§ERN ()-FILEE. 7
SUER T B T8N miz 451,125 9 [M—H], ik
R 1 PR EREREE LR R/RILERD
FRERE B 1 miz 289.072 0 M—H—Glu] , %X5& 7
SRR R/RIRREE T, 8 SIERH[F5
SRIARPY, 25 S K4 F B TUE N miz 441.083 5
[M—H], BT 4 LRR/RILE RN R A S
T miz 289.072 0 (CisH;30¢) 4b, EF=ERE TR
FIRFIERE BT miz 169.013 4 (C;Hs05), % 5E 25
SN ) LR R TIRER R LR R S TIREE,
Jo T R A WL 3.

15 SRS F3EFIEN miz 577.136 6 [M—
H] , RATFEHORI-BIRERE (RAD) EMKE
BEWEF BT m/z 407.077 5 [M—H—CgHgO; —
H,0], m/z289.0722 [M—H—Cat] . A%kE 10T
JUA R AEMRE R B, 0 15 S LR RN =
ik, BEEHR B A FHEM, 26 Sig
M5y T B TN m/z 729.147 1 [M—H], b 15 Sk
ZH 1 FEE T (m/iz 152, C,0404), FFH
HATF R W BT miz 577.136 6 K1 m/z 289.072 2,
HOHEWT 26 S NIFETET & B-O-% & FIREE!Y. 23
28 FUER 7T E FUEHR N m/z 881.158 0 [M—
H], 26 52 H 1 BB (m/z 152,
C70404), FHAFTEFRAEE TR m/iz 729.147 1
(C37H20016) 1 m/z 289.072 2 (CsH 3060, AT
23 SR 28 SN FEIET R B-O- % & T IRBREL
H R 5y S iR,

33 HEER%E
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