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Analysis on chemical constituents from Glycyrrhizae Radix et Rhizoma by
HPLC-Q-TOF-MS
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Abstract: Objective To analyze the main chemical constituents of Glycyrrhizae Radix et Rhizoma by HPLC-Q-TOF-MS in the
positive and negative ions mode. Methods The chromatographic fingerprint was obtained with Diamonsil II C;g column (250 mm X
4.6 mm, 5 um) and gradient elution with 0.05% H,0-formic acid (A)-acetonitrile (B), and the flow rate was 1 mL/min. The column
temperature was maintained at 35 C. The detection wavelength was of 200—600 nm. Positive and negative ions MS information of
Bruker Daltonics 1200 HPLC-Q-TOF was coupled with elemental analysis and compared with the literature data to analyze the
compounds information. Results Combined with the accurate relative molecular mass of compounds provided by HPLC-Q-TOF-MS,
40 compounds were identificated in the ethanolic extract from Glycyrrhizae Radix et Rhizoma, which include 28 flavonoids, 11
triterpenoids saponins, and one coumarin. Conclusion The method provides the technical support for the quality control of
Glycyrrhizae Radix et Rhizoma, and contributes the reference data to elucidating the potential basis of Glycyrrhizae Radix et Rhizoma
Key words: Glycyrrhizae Radix et Rhizoma; HPLC-Q-TOF-MS; flavonoids; triterpenoids; coumarin
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Fig. 1 Total ion chromatograms of HPLC-Q-TOF-MS by positive mode (A) and negative mode (B) for extraction of

Glycyrrhizae Radix et Rhizoma
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Table 1 Chemical constituents identified in extracts from Glycyrrhizae Radix et Rhizoma

W5 fp/min BT (mlz) [M—H] (mlz) AR 7 hE wEY
1 164 735227 4[M+Na]", 6032 [M+Na—Apiose] , 419.1 [M+H— 711.216 1 712 s H R I6-7-0- T 8E-7,
Apiose—Glucose] , 419.1 [M~+H—Apiose—Glucose X 2] 4'-O-
2 177 233.041 9 [M+Na]” 209.049 2 210 PN
3 20.1  587.140 8 [M+Na]', 565 [M+H]", 403 [M+H— 563.1499 564 ERCERes
Glucose] ", 271 [M+H—Glucose —Arabinose] -
4 233 573.163 7 [M—+Na]®, 551 [M+H]", 419 [M+H— 549.1680 550 -4 R
Apiose] ", 257 [M+H— Apiose —Glucose]
5 24.1  441.126 8 [M+Na]", 419.136 8 [M+H]", 257 [M+H— 417.1276 418 AT
Glucose] "
6 272 419.1322 [M+H]", 257 [M+H—Glucose] " 417.129°5 418 S H R
7 28.6  505.121 6 [M—+H]", 257 [M+H—Glucuronide —acetyl] " 503.127 3 504 S-FRAEH T A IT-6-4
T 5 2 W
8 298  551.167 7 [M+H]", 419 [M+H—Apiose] ", 257 [M+H—  549.153 1 550 HHAFI6-7-0- 5 hE-4'-O-
Apiose —Glucose] " 28 b
9 306 551.167 7 [M+H]", 419 [M+H—Apiose]", 257 [M+H—  549.1532 550 o e B
Apiose —Glucose] "
10 311 431.1220[M+H]", 269 [M+H—Glucose] " 4751123 430 7-AEAE A
[M+HCOO0]
11 320 419.1324 [M+H]", 257 [M+H—Glucose] " 417.1273 418 B R
12 329 419.1324 [M+H]", 257 [M+H—Glucose] " 417.126 1 418 B H A
13 359  825.4262 [M~+H]", 649 [M+H—Glucuronide acid] ", 473 823.405 4 824 1255 5
[M~+H— Glucuronide acid X 2]"*, 455 [487—H,0] ", 287
14 374 539.0324 [2M+H]", 269 [M+H]" 267.0353 268 BRI
15 378 257.0727[M+H]", 137 [M+H—120]" 255.0729 256 HH
16 383 257.0727[M+H]", 137 [M+H—120]" 255.070 2 256 SHRE
17 389 855396 4 [M+H]", 679 [M+H—Glucuronide acid]”, 503  853.398 1 854 TR HRIRTR

[M~+H—Glucuronide acid X 2], 467 [503 —H,0 X 2]
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W5 fo/min WH BT (mlz2) [M—H] (mlz) HIXDTFhE wEm

18 409  839.395 1 [M+H]", 663 [M+H—Glucuronide acid]’, 487 837.397 0 838 HEEH G
[M-+H—Glucuronide acid X 2] ", 469 [487—H,0]

19 43.1  839.395 4 [M+H]", 663 [M+H—Glucuronide acid]’, 487 837.397 0 838 FRIALH BR
[M-+H—Glucuronide acid X 2] ", 469 [487—H,0]

20 435 839395 4 [M+H]", 663 [M+H—Glucuronide acid]”, 487 837.397 0 838 PR H B
[M~+H—Glucuronide acid X 2], 469 [487—H,0]"

21 439  809.436 8 [M+H]", 633 [M+H—Glucuronide acid]’, 457 807.429 9 808 HEEH B
[M~+H—Glucuronide acid X 2]*

2 443 823405 7 [M+H]", 647 [M+H—Glucuronide acid]’, 471  821.402 1 822 HHER
[M~+H—Glucuronide acid X 2]*

23 453 823399 2 [M+H]", 647 [M+H—Glucuronide acid]”, 471  821.398 4 822 LR R H R B
[M~+H—Glucuronide acid X 2]

24 457 823399 2 [M+H]", 647 [M+H—Glucuronide acid]”, 471  821.409 7 822 HHREA H2
[M~+H—Glucuronide acid X 2]

25 46.1 823399 2 [M+H]", 647 [M+H—Glucuronide acid]’, 471  821.406 4 822 HEEH K2
[M~+H—Glucuronide acid X 2]

26 46.7  825.426 9 [M+H]", 649 [M+H—Glucuronide acid] ', 473  823.4059 824 HEEY 12
[M~+H— Glucuronide acid X 2]*, 455 [487—H,0] ", 289

27 473 393.108 8 [M—+Na]” 369.106 2 370 LR R I

28 49.0  369.1254 [M-+H]",285.1,193.0 367.126 5 368 HET N

29 496  357.1258 [M+H]" 355.118 5 356 LR R T

30 50.8  355.118 8 [M+H]",299.1 353.110 8 354 H R e

31 523 3551210 [M—+H]",299.1, 205.1 353.107 6 354 S H e

32 56.6  355.123 7 [M-+H]",299.1,205.1 351.093 9 354 HET L

33 594 353.1049 [M+H]",297.1 351.120 5 352 HET M

34 607  375.1315[M-+Na]*,353.1 [M+H] *,337.1,329.3 351.130 2 352 HET G

35 624 393.1726 [M+Na]*,371.3 [M+H] *,303.1,218.1 369.175 6 370 kanzonol R

36 63.0  359.137 0 [M+Na]", 337 [M+H]", 313.1, 221.1, 205.1,  335.13138 336 5- A G H 2
129.1

37 651  4252255[M-+H]Y, 221.1 4232215 424 kanzonol H A H: 57 #44

38 664 4312291 [M-+Na]’,409.2 [M+H]",353.1,329.3 407.233 9 408 dehydroxy kanzonol H

PSEERETiALON

39 671 4252257 [M-+H]Y, 221.1 4232216 424 kanzonol H A H. 57 f44

40 675 4232083 [M-+H]Y,221.1 4212079 422 kanzonol J K H. 5414

41 67.7 4232083 [M-+H]",221.1 4212079 422 kanzonol J J L5 fey 44

m/z 257

2 5 SUERYE TTER S BRI IR HERT
Fig. 2 Partial fragmentation process of aglycon on peak 5
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Fig. 3 MS analysis of Peak 5 and comparison with reference substances
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AT RT DR i S R S B R A PR, S5 AR
5 BT, Wi 30 S Aol H B S i

27 S FREAS B 29 SAH ELERTERR,
T 6 HE A7 A 393.108 8 [M+Na] Al 369.106 2
[M—H] 538 73 70k CaoH 507, AR H T
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Fig. 4 Main fragmentation process of Kanozol R (Peak 35)
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Fig. 5 Fragmentation process of glycyrrhizic acid (Peak 22)
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21 UM IE S 7R M EE R m/z 809.436 8
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3l m/z 807.429 9 [ H B J5uils, I 1% &)
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T3 CiaHegO 50 T I TG 3 HT ff 52 240 5 ) 5 0
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fil HRAG T 289 B I, Y] =i R C MG

RAET ARk, SO IE LL Y, i s A
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m/z 473 WK I§ m/z 455, [F) 8 B0 T 0 0 m/z
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