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Analysis on chemical constituents in Bupleuri Radix by HPLC-Q-TOF-MS
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Abstract: Objective To investigate the chemical constituents in extract of Bupleuri Radix using HPLC-Q-TOF-MS. Methods The
HPLC separation achieved on Agilent 1200 HPLC Diamonsil II C;g column (250 mm x 4.6 mm, 5 um) was used with a mobile phase of
0.05% H,O-formic acid (A) and acetonitrile (B), the flow rate was 1.0 mL / min, the column temperature was 35 ‘C, and the detection
wavelength was 200—600 nm. Positive and negative ions MS information and element analysis, via comparing MS data with those of
the standard compounds and coupled with the related literature were used to analyze the main chemical constituents of BupleuriRadix.
Results Twenty-one chemical constituents were identified, including three phenolic acid, four flavonoids, and fourteen triterpenoid
saponins, and isochlorogenic acid A (5), isochlorogenic acid B (6), 7,3’-di-O-methylquercetin (8), and 5-hydroxy-7-acetoxyflavone
(24) were separated from Bupleuri Radix for the first time. Conclusion It is used to quickly analyze the chemical constituents from
Bupleuri Radix by establishing a rapid accurate evaluation method using HPLC-Q-TOF-MS, which could provide the references for the
application development.

Key words: Bupleuri Radix; LC-MS technique; Bupleurum saponins; flavonoids; isochlorogenic acid A; 7,3'-di-O-methylquercetin
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1 SHIRY HPLC-Q-TOF-MS EBE TR (A) MABFRNA B) 2BETFRE
Fig.1 Total ion chromatograms of HPLC-Q-TOF-MS by positive mode (A) and negative mode (B) for Bupleuri Radix
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Table 1 Flavonoids, phenolic acid, and triterpenoid saponins identified in extracts from roots of B. chinense

&2 fp/min R BT (m/2) IM—H] (m/z) HIXF R &Y

1 9.0 377.095 8 [M+Na]’, 163.033 7 [M+H—quinine  353.091 0 354.095 1 SRR R
acyl]*

2 10.1 487214 0 [M+Na]" 463.218 7 464.007 9 ARHN

3 17.7 633.160 7 [M+H]", 465.087 2 [M-+H—Rhamnose]",  609.151 3 610.153 4 =T

303 [M+H—Rhamnose —Glucose]"

4 204 647.164 9 [M+H]", 479 [M+H—Rhamnose]’, 623.161 7 624.169 0 KA
317.054 2 [M+H—Rhamnose —Glucose]"

5 23.0 539.124 4 [M+Na]*, 517.121 3 [M+H]*, 499.1099  515.123 3 516.126 8 SRR A
[M-+H—H,0]", 355.101 9 [M+H—caffeic acyl]"

6 24.6 539.124 3 [M+Nal', 517.129 5 [M+H]', 499.110 7 515.1250 516.126 8 FERIR B
[M+H—H,0]", 355.078 5 [M+H—caffeic acyl]"

7 43.9 909494 6 [M+H]", 891479 2 [M+H—H,0]", 745426 6  907.461 8 908.007 9 ES
[M + H — Rhamnose]’, 583.337 1 [M + H —
Rhamnose — Glucose]”, 421.332 9 [M+H —
Rhamnose —Glucose X 2]"

8 457 353.077 5 [M+Na]", 295.213 9 [M+H—H,0X2]",  329.069 8 330.074 0 7,3 RS %
231.1950 [M+H—H,0X2—64]"

9 46.5 911.512 3 [M+H]', 749.460 8 [M+H—Glucose]’, 909.514 2 910.529 0 28-FRHEFHI-11,13-
587.405 4 [M+H—Glucose X2]", 441.355 8 -3 B-D- N I A
[M+H— Glucose X 2—fucose]" ZPEFE-(1—2)-B-D-

WL T 3 2 Bl - (1 —
3)-B-D- WK HHFE
10 49.1 913,513 6 [M+H]", 781452 0 [M+H—Xylcose]",  911.506 2 912.508 3 chikusaikoside I

619.399 9 [M+H—Xylose—Glucose]", 473.343 2
[M+H—Xylose—Glucose —fucose]"
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5 te/min WHET (miz) [M—H] (m/z)  AIXI5 7Tk RAzE/

11 519 781463 9 [M+H], 763.440 2 [M+H—H,0]", 779.4642 7804660  SEHIALF A
745431 7 [M+H—H,0X2]", 619401 5 [M+H—
Glucose]", 473.346 8 [M+H—Glucose—fucose]”

12 53.8 781463 8 [M+H]", 763438 2 [M+H—H,0]", 779.4540 780.466 0 SEl R B2
745429 5 [M-+H—H,0 X 2]", 619.406 3 [M+H—
Glucose]", 473.340 3 [M+H—Glucose —fucose]”

13 549 823465 3 [M+H], 619403 0 [M+H—Glucose—  821.479 4 822.476 6 2"- AL R A
acetyl]’, 473.344 1 [M+H—Glucose —fucose]"

14 559 823470 4 [M+H]', 619402 0 [M+H—Glucose—  821.474 4 822.476 6 3-SR A
acetyl]’, 473.326 2 [M+H—Glucose —fucose]"

15 56.8  867.457 1 [M+H]", 705.270 2 [M+H—Glucose]",  865.464 3 866.466 4 W BEESE R A
473.343 0 [M+H—Glucose —fucose —malonyl]"

16 57.5 811.465 1 [M+H]", 649.415 7 [M+H—Glucose]",  809.472 2 810.007 9 AR50
503.453 6 [M+H—Glucose—fucose]”

17 59.0 823470 4 [M+H]', 619403 3 [M+H—Glucose—  821.473 7 822.476 6 4"-Z WL A A
acetyl]", 473.340 3 [M+H—Glucose —fucose]"

18 60.7 8034563 [M-+Nal’,765.997 0 [M—+HJ’, 603399 5 [M-+  779.464 6 7804660  SEHIEYF D
H—Glucose]", 457.340 3 [M-+H—Glucose —fucose]

19 64.8 823470 3 [M+H]", 619401 0 [M+H—Glucose—  821.4796 822.476 6 6"- LIRS R A
acetyl]", 473.340 2 [M+H—Glucose —fucose]"

20 66.1 823470 3 [M+H]", 619401 9 [M+H—Glucose—  821.4706 822.476 6 2"- LR B AT D
acetyl]’, 473.344 8 [M+H—Glucose —fucose]"

21 68.8  867.456 9 [M+H]", 705.505 6 [M+H—Glucose]",  865.461 4 866.466 4 WL D
473.344 9 [M+H—Glucose —fucose —malonyl]"

22 727 867475 6 [M+H]', 619421 5 [M+H—Glucose—  863.478 2 864.487 1 20 3" A - LT S
acetyl X 21", 473.344 3 [M+H—Glucose —fucose]" SR A

23 73.0 867.588 0 [M+H]", 619423 4 [M+H—Glucose—  863.478 2 864.587 1 20 3" A - LT S
acetyl X 21", 473.344 2 [M+H—Glucose —fucose]" Seif 24 B2

24 82.1  297.060 6 [M+H] 295.065 9 296.068 5 57 2R LB

gERy . K 3 s, miz517 [M+H] & 78k E
F2 1 AR EERE A (mlz 163) (BRI, 7
A= miz 355 B, IR i T UNEEBE R TS5 A
W, 5Tk, EILat B, g R 2 7 R
BB B, B2 miz 192 (R, B4 1A
WEREIE (1) 1 BERE A, 722 miz 163 B TREfr e A
Ik, g6 SO B 2 RS Wk R R IR IR 2 Ak
EW. HACAH AT 4620 T L0 R e 4t SR R A
(1) S AR AN H W I ) AH — 3, S X
A CpH36015, AHXS 7> 1l BB H N 516.126 8,
SEMME K 539.124 4 ([M+Nal"), HEZALEY N

SRR Ao LARIFER T € T 55— Rl 53 el
PRI 6 SIS 4 AU B

Ft 1 S8 IE B F m/z 377 [M+Na]’
MBS T miz 353 [M—H] & AL -S Wi
X T IRE A 3540 Q1 4 BT, 1 S K24 RIE
HAOMER R LR L ANE TR B (m/z 192) T3k
1 ANHEBE LR 6 (m/z 163D, 45406 IR IR 24
FUAERTEE, 52 1 S5 00 N Ak & 4 ok SR TR
322 WERMAEWIN TS E SIS R A A
SR 55— B85« AR A HPLC-Q-
TOF-MS $i AR MEEH 2514 70% H B 3L 151
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Fig. 2 Structures of flavonoids and phenolic acid identified in Bupleuri Radix
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Fig. 5 MS fragment pathway of compound 3 and comparison map of its MS with reference substances
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Fig. 6 Structures of triterpenoid saponins identified in Bupleuri Radix
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Fig. 7 Comparison of MS fragment and speculated fragmentation regularity of saikosaponin A (Peak 11)
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Fig. 8 Comparison of MS fragment and speculated fragmentation regularity of saikosaponin D (Peak 18)
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