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Analysis of chemical components of alcohol extract

Thesium chinense Turcz. based on UPLC-Q-TOF-MS/MS
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'Hunan University of Chinese Medicine, Changsha 410013,China; *The First Hospital of Hunan University of
Chinese Medicine;
3Department of Pharmacy, Hunan Children's Hospital, Changsha 410007, China

Abstract:To clarify the chemical constituents of alcohol extract from Thesium chinense Turcz., ultra
performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry
(UPLC-Q-TOF-MS/MS) was analyzed in this study. The molecular ion peak information was analyzed by Mass
Hunter B.07.00 data processing software. The molecular formula with error within 5x10 was compared with the

TCM database to identify the compounds, combined with reference the related literature and control
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comparison,combining the precise relative molecular mass and mass spectrometry fragment information.A total of
Fifty four chemical compounds in 7. chinense,The main chemical constituents included 16 flavonoids,10
alkaloids,5 diterpenes,5 organic acids and other compounds.Twenty-five compounds such as
oxymatrine,4-O-feruloylquinic acid,quercetin-7-O-glucopyranoside,and quercetin-3-O-neohesperidoside were
identified in this genus for the first time.The mass fragmentation pattern of alkaloids, flavonoids and diterpenes
was further explored.Using UPLC-Q-TOF-MS/MS technology can quickly and accurately identify the alcohol
extract of chemical constituents from 7. chinense,which will expand new ideas for further clinical application, and
will provide the scientific theory basis for its clinical application and quality control.
Key words:Thesium chinense Turcz.; alcohol extract; UPLC-Q-TOF-MS/MS; fragmentation pattern; alkaloids;
flavonoids
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B PUE PURFEM, B FE TR AR R . IR IE RSO
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110861-202013) P (5 v [ & i 24 ik e Wi e B s 1L 22180 -3-O- 1 &) B B A (A SR D
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R T A s 2 K — B R B, 209 T R 1R 24 R R 24 2 O = R S
KR NEEREY) &S (Thesium chinense Turcz.) &%, FEf (201903004) {R1FTHFd
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B- 1B 7153 Negative ion mode
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Fig.1 TIC UPLC-Q-TOF-MS/MS of T chinense
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FEERf[A] Collection time (min)

B2 xS EE TR TS B TR

Fig. 2 TIC of reference substances under positive ion mode
E: aBRBG b EMNES; o SmH dLRI-3-0-M MR ERET; e RIEH; LILERM.

Note: a. Sophocarpine; b. Oxymatrine; c. Rutin; d. Kaempferol-3-glucorhamnoside; e.Astragalin; f. Kaempferol.
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Table 1 Identification of chemical constituents of alcohol extract of 7. chinense

R AE
SSE SEdiE VAaEay W WHET
WS LR B I ) Theoretical EY) % R
Measured Measured Molecular Error Fragment ion
No. & (min) value Compound Ref.
[M+H]* [M-H] formula (ppm) (MS/MS)
(m/z)
1 1.017  205.0680 181.0721 181.0718  C¢H1406 -1.49 161.046 6. 146.048 0. 131.0457. 112.9856 D-H #&lE D-Mannitol 7
2 1.597  205.1327 — 205.1335  Ci2HisN20 4.01 162.0929. 146.064 4. 134.057 7. 109.043 1 N-FE:E %A, N-methylcytisine 7
3 1.729  136.062 4 — 136.060 4 C4HeO4 -491 119.024 5. 92.067 4. 80.043 5. 67.0220 T Succinic acid 7
4 2.359  245.1636 — 245.1648 CisHoNO  -3.79 216.131 8, 176.100 0. 148.1104. 98.095 0 FRAZH® Sophoramine” 8
5 2.988  249.1853 — 249.196 1  CisH2u4N0 475 218.1551, 176.108 2, 148.111 8, 110.097 1 H4:# )LH% Lupanine” 7
6 3.485  247.1780 — 247.178 1 Ciz3HuNO  -0.12  227.156 7. 179.157 1. 150.129 7. 136.114 0 217 Z 8, Cuskhygrine” 9
3,4- R HEOR LR R
7 4.676 — 315.1091 315.1085  CisH200s -0.86 281.893 7. 243.8192. 209.809 3. 153.0516 10

3,4-Dimethoxyphenyl-8-D-glucoside?



https://pubchem.ncbi.nlm.nih.gov/compound/6251
https://pubchem.ncbi.nlm.nih.gov/compound/1110
https://pubchem.ncbi.nlm.nih.gov/compound/441070
https://pubchem.ncbi.nlm.nih.gov/compound/10313649

10

11

12

13

14

15

16

5.041

5.239

5.546

5.887

7.641

8.503

8.801

9.165

10.672

247.180 2

265.190 4

757.223 9

369.117 4

477.161 6

459.1510

337.092 9

755.203 9

367.104 1

621.203 9

609.143 9

477.161 4

459.150 8

247.180 5

265.1911

337.0929

757.218 6

367.103 5

621.1825

609.146 1

C20H30013

C20H23012

CisH»N>O

Ci5H24N202

Ci6HisOs

C33H40020

Ci17H2009

C2H34015

Ca7H30016

-0.02

4.56

1.13

3.24

0.11

0.76

-0.54

-1.16

0.33

410.787 5+

313.093 1.

202.156 8.

226.1129 1

307.488 2.

611.163 0.

280.490 9.

583.695 7.

551.204 9.

315.115 6. 153.058 0. 123.046 4

151.039 1. 121.030 7. 93.034 1

176.103 3. 148.109 7. 122.095 1

+ 205.161 1. 176.626 2. 152.138 4

268.898 4. 191.059 6. 163.042 0

449.109 4. 287.0557.

129.054 8

193.055 1.

149.061 5. 134.0403

477.163 5. 299.018 0. 153.054 5

447.093 1. 327.049 7. 283.024 4

3.4,5-Trimethoxyphenyl-O-f-apiofuranosyl(1"-

>6")-p-glucopyranoside

2By Paeonolide

FEARFH Sophocarpine”

AMNTFST Oxymatrine”

3N E S L TR

3-P-Coumaroylquinic acid”
Kaempferol-3-sophoroside-7-rhamnoside*
4-IHERR 22 JE R I
4-O-Caffeoylquinic acid methyl ester”
N TR=)
Pectolinarin

1l 22 3-3,7- —-O-Fi1 % B

Kaempferol-3,7-diglucoside
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https://pubchem.ncbi.nlm.nih.gov/compound/442923
https://pubchem.ncbi.nlm.nih.gov/compound/102004842
https://pubchem.ncbi.nlm.nih.gov/compound/44259357
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19

20

21

22

23

24

25

26

10.873

11.020

12.097

12.296

12.743

12.976

13.142

13.937

14.127

14.633

489.265 2

627.154 4

391.098 7

391.098 4

4342133

464.227 5

464.2279

611.157 3

487.256 2

625.143 2

367.103 9

367.103 8

609.146 3

508.2193

639.1779

609.146 2

489.269 4

625.141 0

367.103 5

391.100 0

609.146 1

434.2149

464.2279

481.254 4

639.156 7

609.146 1

C24H40010

C27H30017

Ci17H2009

C17H2009

C27H30016

C21H33NOy

C24H300s

C24H33NOg

CasH32017

C27H30016

0.08

-2.82

0.18

0.29

-0.24

4.34

-3.74

0.29

-2.26

-0.66

462.297 3.

221.068 8.

193.015 1.

373.088 3.

447.104 2.

288.164 5.

318.154 1.

318.166 0.

477.098 8.

542.116 2.

390.211 2.

161.049 0

173.015 0.

355.757 4.

285.045 7

201.057 9

231.054 0.

177.053 4.

315.047 4.

444.126 5

362.216 2.

134.013 1.

329.052 6+

271.035 2.

147.046 2

177.046 1.

142.121 2.

285.042 3.

300.024 1.

249.128 3

111.024 2

311.0455

256.042 9

142.116 9

124.110 9

271.025 2

271.1052

Shionoside C*

Wit e 3,4 - -0 B BT
Quercetin-3,4"-diglucoside
2R IR R
3-O-Caffeoylquinic acid methyl ester?
4-O-FEABEH-242 T'H2 4-O-Feruloylquinic
acid®
Wit K2 2R -3-0- 8 8 e 1
Quercetin-3-O-neohesperidoside”

FERRITHM Lasiocarpine’

Thesinine-4'-O-D-glucoside

Spirotetramat-enol-glucoside®
F M ER-3,7-0- M G FETT

Isorhamnetin-3,7-diglucoside

& H Rutin”
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https://pubchem.ncbi.nlm.nih.gov/compound/44259357
https://pubchem.ncbi.nlm.nih.gov/compound/44259357
https://pubchem.ncbi.nlm.nih.gov/compound/5280805

27

28

29

30

31

32

33

14.898

15.078

15.228

15.990

16.289

16.968

17.498

595.1522

197.1179

681.166 2

449.106 2

637.175 6

758.2279

593.153 0

463.083 6

679.1523

447.098 3

635.162 0

593.1512

463.088 2

197.1172

679.151 6

447.093 3

635.161 8

758.226 4

Ca7H30015

C21H20012

C11H1603

C30H32018

C21H20011

C29H32016

C33H41020

-1.48

-0.75

0.12

1.76

1.38

-0.06

-2.04

449.122 0.

300.032 5.

179.103 1.

535.356 4.

285.032 9.

471.092 7.

612.181 0.

287.064 8.

271.029 0.

161.092 4.

455.192 1.

255.026 9.

284.034 5.

450.125 6+

147.069 9.

255.033 3.

133.099 3.

390.180 2.

227.032 3.

255.031 1.

287.049 4.

L1 2= M3-3-O- 7] %1 4 SR 2 HE

129.058 9
Kaempferol-3-O-glucorhamnoside”
Wit 2 -7-O-F & B
243.0329
Quercetin-7-O-glucopyranoside”
107.083 9 MEE AN Loliolide
L #5/-3-0- (2"-0-0- R ZEHE-(6"- TR RS
-B-D-Hi & HE
288.042 9
Kaempferol-3-O-(2"-O-a-rhamnosyl-6"-O-mlo
nyl)-B-D-glucoside”
211.037 8 KU Astragalin®
I Z2-3-0- (6"-0-Z 1) Hiz B F-7-0-
e
227.0359
Kaempferol-3-0-(6"-O-acetyl)glucoside-7-O-r
hamnoside
REZR-3-0-H i PE = B
129.056 3

Cyanidin-3-O-glucosyl-rutinoside

20

21



https://pubchem.ncbi.nlm.nih.gov/compound/100332
https://pubchem.ncbi.nlm.nih.gov/compound/14353454
https://pubchem.ncbi.nlm.nih.gov/compound/14353454

3R,5R,6S,7E,9R-megastigman-7-en-3,5,6,9-tet
17.762 — 5372542 5372553  CxuH4013 2,12 375.197 1. 213.147 4. 195.133 5. 178.605 6 rol-9-O-f-D-apiofuranosyl-(1—2)-5-D-glucop
yranoside”
11 251 -3-0-(6"-0- £t 5 Hi] & 17

18.174 491.116 7 489.1049 489.1038  CxH»O1n -0.38  412.249 3., 327.042 6. 285.042 1. 255.032 1
Kaempferol-3-O-(6"-O-acetyl)glucoside

36

37

38

39

40

41

4

43

44

45

18.360  489.2709 — 465.2759  CasH3sN2O4 2.07  390.1919. 362.1952. 249.115 6. 195.109 7 AR A% Isocephaeline”
FRER-3-O-H B
19.138  479.1157 477.1043 523.1093  CH»On 0.36 314.042 1. 299.019 3. 271.093 7. 165.020 6
Isorhamnetin-3-O-glucoside
19.254 5232541 — 5232537  Ci7H3s010 2.00 396.1892. 367.162 8. 249.121 4. 220.117 4 Tanghinin®
20.419 827.3612 803.3720 803.3707  CssHeoOus -2.14 6413169, 479.263 6. 317.211 5. 161.046 5 FH % HEE Stevioside®
20.859 959.4018 9354137 9354129  C43HesOn2 -1.10 883.363 0. 820.363 5. 793.3154. 774.339 1 ¥ fifl it 77 F Rebaudioside F*
21.042 9734182 949.4287 949.4286  CasH7002 -2.20 787.366 6. 625.3142. 479.256 4. 318.213 6 Rebaudioside C*
BT A
21.240 — 787.376 5 787.3751  CssHeoO17 -0.74  627.3699. 465.279 6. 319.222 8
Dulcoside A*
21.930 660.3586 641.3178 641.3179  C3Hs0O13 -0.08 519.176 4. 427.248 5. 319.229 6. 301.2172 #1725 Rubusoside”
22.317 641.3549 6393400 639.3386  Ci3Hs:O1n2 -2.39  476.277 6. 458.229 6. 311.161 2, 265.151 8 Solanolactoside B
22.567 573.3268 5713751 5713124  CyxHssO1 0.43  388.193 3. 344.201 6. 275.143 2. 155.084 4 Gallicaside I

24

25

26

26

26

27

27

28

29
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https://pubchem.ncbi.nlm.nih.gov/compound/74978029
https://pubchem.ncbi.nlm.nih.gov/compound/12302705
https://pubchem.ncbi.nlm.nih.gov/compound/5318645
https://pubchem.ncbi.nlm.nih.gov/compound/44458691
https://pubchem.ncbi.nlm.nih.gov/compound/72941582
https://pubchem.ncbi.nlm.nih.gov/compound/24721373

46 22751 287.0548 285.0487 285.0405 Ci5H1006 -0.91 239.0392. 211.0442. 187.043 6. 157.068 4 11 %5y Kaempferol®
Methyl-2,3,6-O-tribenzyl-4-O-(2-0,3-O-dimet

47 23.130  759.3344 7573210 757.3230  C43Hs50012 -0.90 635.2770. 516.186 2. 404.152 5. 259.101 7 hyl-6-O-benzyl-a-L-idopyranuronosyl)-a-D-gl

ucopyranoside
48  24.008 743.3398 7413251 7413240 CyHiN2O1r 034 665.302 8. 647.2892. 532.192 5. 493.1770 Bearline
49 24273 781.4450 7794344 7794336 CyuHeN2Oiz  -0.29 664370 3. 538.2954. 432.257 1. 313.154 8 Withanamide F
50  25.068 587.3437 585.3300 585.3280  C3oHsoO11 -2.00 541.3558. 443.283 7. 388.192 7. 344.203 5 - MEFLERR Galactosyl-cholic acid

51 25.499 7103431 708.3255 7083237 CssHsiNOws  -1.20 574306 1. 463.178 0. 364.131 7. 296.140 9 FL ZBES LT Pentaacetylaconine®

52 25800 6213272 6193146 6193124  CasHeO 248 4772386, 422.1655. 266.114 1. 134.058 2 Withalongolide L
53 26321 291.1947 289.1805 289.1809  CisHxOs 0.66 274.043 7. 230.159 5. 165.057 5. 119.087 3 PR B WAERR £l Octinoxate?
54 26675 6013590 599.3456 5993437  CaHsO -1.23  457.281 6. 388.1922. 344.203 1. 275.1442 Noralpindenoside B

e PEERE RS TR R X R AR RN T RAE R .

Note: *Compounds identified from 7. chinense for the first time; *Identification by comparison with the reference; “— indicates no relevant information.
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B3 BRAEEER PSR EWRINEEN

Fig. 3 Structures of 25 compounds identified from 7. chinense for the first time

22 BERUEDEHRABTES
22.1 AMBENEH T

S BB A BRI A 2 PS5 DA R L PR IS A e, % AR e A R e S
H—A N EF &M, EIER 7B AMHH] MEREE, Koy 8122
BB, G m/z 150,128 2 (URFIERE T 2510 AR S8 58 H 110 A bk L 7 g 24 AR A
WEYE N-HIEEEWH (2) « BIEI (4 . AEEIL (5  HEE (10) . Hik
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Sk (1D 5, DAL (100 AR S (1D [T A 1 s bk 5 76 e 254 i i
Jo T R AR

AW 10: G5 HE T EL X %5 5 AR (C1sH2aNL0) , 75 1E B T S 33 m/z 247.171
SIMHH] HES> 728 1%, MRHE i o b, #E5 5 FIE M 2 — 7 F C3HaO 133 m/z
176.106 8 BE A B 1, [FINS e/ 185 1164 RDA EHHE R m/z N 150.128 2 (IR A BT,
FHEAEWR— T CH Al CoHa 724 m/z 2N 136.584 4 A1 110.094 2 (e F B 1, HER ST
(AT RE AR R AT L 4.

WA 11: G55 JR ST EL 4 2 AR B0 (CisHuaN202)  FRE B 4 7 5 &I HE
T BT NMAH]+ m/z 265.190 8, #ESr T B T UEM 2 — 4> T OH 15 31 m/z 249.026 6 I
BT, HERIRBEHAM, HRIBE CHaw CHe B H m/iz 3 221.878 3. 207.046 1 [IFEFT
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Fig.7 Possible Fragmentation pathways of quercetin-7-O-f-D-glucopyranoside
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