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Screening of neuraminidase inhibitors in Bupleuri Radix based on affinity
ultrafiltration and LC-MS

TIAN Zhenhua, MA Zhen, CHI Bingqing, WANG Bingkang, LI Caiyu, ZHOU Honglei
Shandong University of Traditional Chinese Medicine, Jinan 250355, China

Abstract: Objective Based on ultrahigh performance liquid chromatography Orbitrap high resolution mass spectrometry (UPLC-
HR-Orbitrap-MS) and affinity ultrafiltration technology, the monomers with neuraminidase inhibitory activity in Bupleuri Radix were
screened, and then to verify in vitro. Methods The UPLC-HR-Orbitrap-MS analysis method of the extract of Bupleuri Radix was
established. The active monomers in it which can specifically bind to neuraminidase were screened by affinity ultrafiltration. The
components were determined by mass spectrometry and control product verification and the neuraminidase inhibitions of the selected
active monomers were detected in vitro, and the potential docking sites were analyzed by molecular docking. Results A total of ten
monomers, including saponins, flavonoids and phenolic acids, were screened for specific binding to neuraminidase in Bupleuri Radix.
Among them, the neuraminidase inhibitory activities of 6”-O- saikosaponin A and others ranged from 49.53% to 78.07% in vitro, and
the molecular docking results were different from those of neuraminidase in vitro. Conclusion Affinity ultrafiltration-LC-MS can
rapidly screen the specific active components in traditional Chinese medicine, which provides a new idea for the discovery of active
markers of traditional Chinese medicine.

Key words: Bupleuri Radix, UPLC-HR-Orbitrap-MS, affinity ultrafiltration, neuraminidase, saikosaponin; 6"-O-saikosaponin A
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Fig.1 Total ion chromatogram of Bupleuri Radix extract

NA*
—NA"

f " ( I|
(._",N.WM - ".,zg_‘r LJ.«.W 3 '.\l % SRRV YN S
WW“""‘“"\L‘m el -«hwul‘ | M.;.*. M, “W J ‘ ) J‘J-“W“MM'/M»AWJ

T T T

0 10 20 30
t/min

1-UMHERS ;s 2-PBRER: 3-FoRER: 4-RRER: S-SR G
6-SETIEAT Fr 7-SEH1 24 As 8-SEH1EH E: 9-6"-0-ZBiHksE
BRI A: 10-585127F D.

I-caffeic acid; 2-ferulic acid; 3-apigenin; 4-isorhamnetin; 5-
saikosaponin C; 6- saikosaponin F; 7-saikosaponin A; 8-saikosaponin

E; 9-6"-O-acetylsaikosaponin A; 10- saikosaponin D.

2 EBTEATRASHEIRBHREESUED
SEFRE (NAY FARMMBEEFRE (NAD
Fig.2 Total ion chromatogram of Bupleuri Radix and
neuraminidase-specific binding compound (NA”) in positive

ion mode and negative control (NA")



782 * * ﬁ 2025462 H $£56% £ 3 Chinese Traditional and Herbal Drugs 2025 Feburary Vol. 56 No. 3

£1 LEHBIKILSY UPLC-HR-Orbitrap-MS R
Table 1 Mass spectrometric data of monomeric components from Bupleuri Radix though UPLC-HR-Orbitrap-MS

- . " i A W N
%5 tr/min wEY R AFR ) (12 (X109) Y
12,97 UinfERR M—H  CgHgOs 179.0339  179.0336 -1.593  179.033 6, 164.010 3, 135.043 7
2 13.29  PBER M+H  CioH04 195.0652  195.064 9 -1.463  195.064 9, 177.054 5, 163.038 8,
149.059 8, 134.036 2, 117.033 7,
89.039 1
3 1972 ¥ M—H  CisHuOs 269.0444  269.0455 3.903  269.045 5, 225.054 3, 201.054 9,
117.0329
2041 RRER M—H  CisH07 315.0499  315.0509 3177 315.050 9, 300.027 4, 151.002 3
2049  YEHIBIFC MHH  CugHiOw 9275312  439.3559 2566  439.3559, 421.346 2, 403.337 4,
309.118 8
6 2089 LRI F M-+H  CsHsoOw 9295468  423.3626 1175  423.362 6, 309.116 7, 255.085 5,
215179 4
2318 YEHIEIFA MHH  CaHesOn 7814733  455.3510 —2.046 4553510, 437.341 2
8 2537  SSHBTE M—H  CxHeOn 7654784 4393574 0.689  439.357 4, 421.345 6, 403.337 4,
187.148 3, 145.101 3
9 2635 6"-0-ZFtE  M+H  CuHuwoOwu 8234839  455.349 4 -5582 455,349 4, 437.341 9, 419.331 0,
LEHH R A 361.286 8, 205.070 7
10 2731 YEHBIFD MHH  CaHesOn 7814733  455.3512 -1.695 4553512, 437.340 2, 425.342 7,

407.3299

R2 SHRBYMKBAEMEEEREEINGEE

Table 2 Neuraminidase inhibitory activity of Bupleuri

*3 HTFMEER
Table 3 Molecular docking results

Radix extracts and monomers ‘ A NHBELEARE MR A Y
FE i L ES P 7k (kJ mol?) (kJ mol?)
SR A 4953 SEART A -35.15 -49.29
SEHHEAF C 55.17 SEHHEAF D -37.91 -38.70
SR D 65.15 SEiHEAF C —65.73 -55.40
SR E 69.04 SR E —46.53 —45.48
SetRT F 61.75 YeHE F —40.54 -40.21
a7 58.69 6"-O- 2k 451 —-39.54 —41.84
6"-O- LB Le 24 A 78.07 BEA
eSS 62.81 R SR 1% -27.82 -20.13
R B2 57.16 B 37y -22.59 -14.81
AR ER 54.80 = —25.86 -21.80
SEEASEE (50 mg/mL) 43.33 AR —-24.69 -20.71
A AL 68.62 BE AT -26.23 —24.73
P S X T 247 B ) A A 220 68.62%, SRR (2546 e SR BN L 45 G RE 78RR o i A1 BH PR X0
H A R ZRAUN 49.53%, 67-0-LMHESE8H WS4 &8 N—65.73~-22.59 kl/mol, Firh4E#H]

A HIf e, 183 78.07%.
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Iy X T TN 2 AR TR B S 4 A 1
REFUTH R NIRRT, Rt m] DUA T 100 52 A -Fe A4 1)
GEE AL SU2, PR RN 3 R, ST

BT C 5B Re B SCR, MIMERR Y45 & B B /)
FH 2] B ) fih 35 45 A 8 N—26.23 kI/mol. %4515
RS IR RIS A E 2 e, R — R
TEFE L S 2R IRE 45730, S5 TR T
P22 S PRI T A7 i 031, W BRI 2 1) 73 1
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