174 H oW JEg I R Vol. 17 No. 9
2026 45 H Journal of Food Safety & Quality May, 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20260114002

IR &Kook, #aE, BOCH, 5. /S SORM 6 - DU AR R R A EUE BF- 5 2 PR R ROR S TR R i 25
U 5 A AT, &b R 244k, 2026, 17(9): 174-181.

ZHAO YS, CUI RT, WEI WL, et al. Identification of differential metabolites and alkaloids compounds in dried and fresh

Astragalus membranaceus by ultra performance liquid chromatography-quadrupole electrostatic field orbitrap high-resolution
mass spectrometry [J]. Journal of Food Safety & Quality, 2026, 17(9): 174—181. (in Chinese with English abstract).

[

R A i - DU B Ha A B k- w55 20 BT
iR TR b 22 A 5
H- AL &

ﬂi% 19 /T‘if'%ﬂﬁ 29 %iﬁd 2, i %29 %ﬁ; jﬁgza % %2*
(1. ZMAEFgERE, 2200 730050; 2. HtAl R Fl2E S TR2BE, 2 730070)

B E: BHE R S SO A 5 - DU R R 3 B0 B - 5 43 95 £ R (ultra performance  liquid
chromatography-quadrupole electrostatic field orbitrap high-resolution mass spectrometry, UPLC-QE-HRMS)X} A~
[l T SRS T W AU AT R, JFRTEAEYIRCEYI BN 225 . FBE i 3 o B A E 52 i S
e TE NN S A 0 1 2 S AR, JRAS S s AR DR Bl PR A T AR AT, SR TR P
SE 4771 Y, P dE 49 R ARSI BT, S Jm SR | MEIESS | SR | RIS | RIRE |
WRIESS . WERSZS . TSR RARLESE . MIWREEIYRESR | ALK EARE 12280 DL P<0.05, fEEUE>2 5
<0.5 LA R EAEBOY R T 1 bniE, Tkt o B B 22 a0 WA a . b - Rl 7 fif
B iy, MR AT, 2-R BERENS | 3RS k-2 REMEE | MHMERE  L-12a M LA R e B N-4 AT
THEh SR, SR AU 7T T ARG Y 25, AR YRS T O i 2 —
AIT A AR AL T S o

XBI: R EWn; MU R OB 35 - DU AR AT L S I - 20 BB B R

Identification of differential metabolites and alkaloids compounds in dried
and fresh Astragalus membranaceus by ultra performance liquid
chromatography-quadrupole electrostatic field orbitrap
high-resolution mass spectrometry

ZHAO Yuan-Shou', CUI Rui-Tong®, WEI Wen-Li*, WANG Qian’, AO Zhen®, ZHU Yan®

s HEA: 2026-01-14

EHEWR: HlH ARPEEEEIH (23JRRA1464, 24]RRA643); T AR L R L II(25CXGA081); 2 N TR IR0 H (2025-4-024);
2N AL BB RAA TAES I H

F—EE: BITFEWA977—), B, Wi, SR, FLRFE AR N T 55, E-mail: 417351161@qq.com

BIEEE: RiH(1977—), 2o, Bt, B, FEUGE AR IR T, E-mail: zhuyan0102@163.com



oM

BAOCTF, A RGO L - DU AR AT v 7 B -2 0 B PR 2 T R R P A 22

175

(1. Lanzhou Industrial Research Institute, Lanzhou 730050, China,
2. College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China)

ABSTRACT: Objective
orbitrap high-resolution mass spectrometry (UPLC-QE-HRMS) to systematically analyze the metabolites in

To employ ultra performance liquid chromatography-quadrupole electrostatic field

Astragalus membranaceus under different dried and fresh states, explore the differences of alkaloid substances.
Methods Differential metabolites were screened using principal component analysis and orthogonal partial least
squares discriminant analysis, and enrichment analysis was conducted based on pathways from the Kyoto
Encyclopedia of Genes and Genomes. Results Total of 4771 kinds of metabolites were identified in both dried and
fresh Astragalus membranaceus, including 49 kinds of alkaloids belonging to 12 categories: Indoles, pyridines,
isoquinolines, pyrrolidines, imidazoles, piperidines, purines, diterpenoids, tropanes, indolizidines, organic amines and
steroids. Alkaloid compounds with significant different content were screened using the criteria of P<0.05, fold
change>2 or <0.5, and variable importance in projection>1. Among these, a-calcaine was found in highercontent in
fresh Astragalus membranaceus, whereas dauricine, 2-hydroxyadenine, 3-hydroxy-2-methylpyridine, nicotinamide,
L-valine and N-oxide (melanocyte-stimulating hormone) were more abundant in the dried samples. Conclusion
This study reveals the differences in alkaloid compounds between fresh and dried Astragalus membranaceus,
providing a theoretical basis for the further development and utilization of its bioactive alkaloid components in this
medicinal herb.

KEY WORDS: Astragalus membranaceus; alkaloids; metabolomics; ultra performance liquid chromatography-quadrupole
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Fig.3 Differential analysis of alkaloids organic compounds in fresh Astragalus membranaceus and dried
Astragalus membranaceus samples
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