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Analysis of the differential compounds in Astragalus membranaceus from
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Abstract To uncover the differences in material basis of Astragalus membranaceus from different origins, ultra-
fast liquid chromatography-ion trap time-of-flight mass spectrometry ( UFLC-IT-TOF/MS) was applied to charac-
terize chemical features of 15 batches of water decoction of Astragalus membranaceus from Gansu Province and
Inner Mongolia Autonomous Region. Pattern recognition and statistical analysis were performed using partial least
squares-discriminant analysis ( PLS-DA) and ( non) parametric tests, respectively. The differential compounds with
variable importance in projection ( VIP) > 1, adjusted P <0. 05, and fold change (FC) > 1.5 were screened out
and further identified. It was found that 7 different substances such as calycosin, formononetin and linoleic acid
could be used as quality markers to distinguish the origin of Astragalus membranaceus. Our findings provided new
potential quality markers for the accurate differentiation of geographical origins of Astragalus membranaceus as
well as its comprehensive quality control.
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Figure 1 Typical ion chromatogram of the water decoctions of Astragalus membranaceus in Gansu Province ( GS) and Inner Mongolia Autonomous

Region (NM)
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Figure 2 Data quality assessment by quality control (QC) samples
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A PCA score plot shows the clustering for all 15 Astragalus membranaceus samples and 4 QC samples; B : Distribution of peak area variations of the ex-

tracted ions in QC samples
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Figure 3 Differential features screening between GS and NM groups
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A PLS-DA score plot shows classification of 15 samples;B: Venn diagram of VIP,adjusted P,and fold-change results
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List of 7 differential compounds identified between GS and NM groups

No Compd. m/z tg/ min +/ =0 VIP Adj. P° FC! Category
1 Lariciresinol 359.088 7 11.0 - 1.70 0.012 5 1.75 Lignans

2 Syringaresinol 417.129 0 13.5 - 1.70 0.012 8 1.78 Lignans

3 Mucronulatol 303.1223 18.9 + 2.01 0.001 4 1.57 Flavonoids
4 Calycosin * 283.054 0 19.3 - 1.48 0.0359 0. 622 Flavonoids
5 Formononetin * 267.058 2 20.5 - 1.49 0.029 0 0. 564 Flavonoids
6 Flavaxin 377.266 6 24.9 + 1.34 0.047 7 1.87 Vitamins

7 Linoleic acid 279.223 17 25.3 - 1.63 0.012 7 1.72 Fatty acids

* Confirmed by commercial standards. *Positive ( + ) or negative ( — ) ionization mode ;" Variable importance in projection ; “The Benjamini-Hochberg
procedure was used to control the FDR at 0. 05 ;9 The fold change was calculated by dividing the mean value of normalized ion intensity in GS group by
that of NM group
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Figure 4 Identification of calycosin,formononetin and linoleic acid in Astragalus membranaceus samples by comparing the extract ion chromatograms

and mass spectra with commercial standards
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