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Visualization analysis of spatial distribution of saponins in Platycodon grandiflorum
by matrix-assisted laser desorption ionization mass spectrometry imaging
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Abstract: Objective Matrix-assisted laser desorption/ionization mass spectrometry imaging (MALDI-MSI) is an innovative
technology, which has the characteristics of simple sample processing, absence of labeling, high spatial resolution, wide detection range
and visualization capabilities. The spatial distribution characteristics of saponins in Platycodon grandiflorum were studied by MALDI-
MSI technique. Methods Mass spectrometry signals were obtained from the mixtures of P. grandiflorum extract with three matrices,
including 2,5-dihydroxybenzoic acid (DHB), a-cyano-4-hydroxycinnamic acid (CHCA), and 9-aminoacridine (9-AA). DHB was
confirmed as the preferred imaging spray matrix. After 25 pm thick frozen sections of P. grandiflorum being vacuum dried, DHB was
uniformly sprayed on the section surface using a matrix sprayer under conditions of 60 cycles, 40% humidity, and an incubation time
of 30 s. Mass spectrum signals with a mass range of 200—1 600 m/z were collected in positive ion reflection mode for MALDI-MSI
analysis. Results The results showed that 12 kinds of ion peaks with significant spatial distribution difference were observed in
periderm, phloem, cambium, xylem and pith of P. grandiflorum. The precise molecular weight, molecular formula, isotopic peak and
fragment ions were analyzed by Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR MS), and 12 kinds of saponins
were identified. Conclusion This study provided a visualization method for the characterization of the spatial distribution of saponins
in P. grandiflorum.
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(Jacq.) A.DC.; platycodin D; platycodin C; platycodin E; platycodin J; Fourier transform ion cyclotron resonance mass spectrometry
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Fig. 1 Mass spectral signals of three matrix blanks: 2,5-dihydroxybenzoic acid (DHB, A), a-cyano-4-hydroxycinnamic acid
(CHCA, B), and 9-aminoacridineare (9-AA, C)
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A-P. grandiflorum extract + DHB; B-P. grandiflorum extract + CHCA; C-P. grandiflorum extract + 9-AA.
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Fig.2 Mass spectral signals of P. grandiflorum extract and three matrices
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Fig.3 Mass spectrometry image of two saponins under different section thickness
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A-cross-sectional structure of P. grandiflorum; B-Mass spectrometry image of saponins.
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Fig. 4 MALDI-MSI analysis of saponins in P. grandiflorum slices
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1129.494 8
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623.1578

7 2"3"-Q-acetyl-platycodin J 13195304 13195294 CsHoOxn 08 AR IE 11874860, 1 1434973,
11574765
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11 FLARE D 1409598 5 14095974  CeHinOn 08 . BRE 867428 5,469.905 7,
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12 HEEH DDy 1425593 4 14255924 CoHinOs 0.7 bl NP NG 883.4020, 1013.484 6,

990.894 6
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