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[Abstract] Objective: In order to explore the changes of chemical constituents in Plantaginis Semen

before and after stir-frying, ultra-high performance liquid chromatography-quadrupole-time-of-flight mass
spectrometry (UPLC-Q-TOF/MS®) was used to rapidly identify and semi-quantitatively analyze the differential
components in Plantaginis Semen processed at different stir-frying time. Method: Waters ACQUITY UPLC
BEH C,, column (2.1 mmx100 mm, 1.8 um) was employed with the mobile phase of 0.1% formic acid aqueous
solution (A)-acetonitrile (B) for gradient elution (0-1 min, 5%-10%B; 1-2 min, 10%-15%B; 2-10 min, 15%-
20%B; 10-12 min, 20%-40%B; 12-13 min, 40%-100%B; 13-14 min, 100%-5%B; 14-15 min, 5%B) , the
flow rate was 0.3 mL-min*, the column temperature was 40 °C , and the injection volume was 3 L.
Electrospray ionization (ESI) was applied for mass spectrometric analysis under positive and negative ion
modes, and the scanning range was m/z 50-1 500. MarkerLynx 4.1 software was used to find the differential
compounds, and the intensity of each ion peak in samples with different stir-frying time was compared to study
the content variations of these compounds. Result: A total of 20 components with potential significant
differences were found, among which 17 were identified and 3 were unknown, mainly including phenylethanoid
glycosides, iridoid glycosides, alkaloids and others. After processing, the peak intensities of 7 compounds, such
as sucrose, geniposidic acid, verbascoside and plantagoguanidinic acid A, in Plantaginis Semen decreased. The
peak intensities of orobanchoside, dianthoside and plantain D increased first and then decreased during the stir-
frying process. The peak intensities of 10 compounds (decaffeoylacteoside, calceolarioside A, isoacteoside,
etc.) increased, and 9 of them were newly generated components. Conclusion: The content and composition of
the chemical components in Plantaginis Semen changed significantly after stir-frying, which may be related to
the reduction of laxative effect and the enhancement of antidiarrheal and diuretic activities of Plantaginis Semen
after stir-frying.
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Table 1 Contents of geniposidic acid and acteoside in Plantaginis

Semen before and after stir-frying (X+s,n=6) %
B i e IR EAEAERE A
HE 1.060 8+0.018 5 0.816 0+0.011 9
K51 5 min 1.119 0+£0.010 2 0.726 8+0.000 3
K541 10 min 0.727 3+0.006 3 0.285 0+0.001 3
K54 15 min 0.666 1+0.001 7 0.234 6x0.002 2
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processed products under negative ion mode
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Fig. 2 BPI chromatograms of Plantaginis Semen and its
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Fig. 3 Score charts of Plantaginis Semen samples before and after stir-frying
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Fig. 4 Volcano plots of differential components in Plantaginis Semen before and after stir-frying
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Table 2 Analysis of differential components in Plantaginis Semen before and after stir-frying
&Y to/min K ST m/z I {E (8/ppm ) MsE VIP & P Hemy
1 084 KA C,,H,0, " 241,012 6 [M-2H+Na](3.1) 195,179 2.2 1.30x107%° A
2 084 KM C,H,0,, 539.137 8 [M+HCOO] (-5.3) 377 1.5  9.30x107° K4
3 0.85 pEME C,H,,0,, 341.1079[M-H](-3.0) - 0.9 3.00x107%° Hfk
4 105 FrER C.H,0,  191.0193[M-H](-2.2) 111 1.1 5.16x10° A HlMR
5 1.73 dianthoside C,H,0, 287.0752[M-H](-7.1) - 1.5 3.20x10* ik
6 1.93 HUETHmRY CyHp,0, 3731132 [M-H]7(-1.9) 1154,747,211,193,167, 2.1  6.91x10% /g ik
149,123 (553
7 204  3,4-dimethoxyphenyl- C,H, 0, 315107 1 [M-H](-4.6) - 1.4  5.63x10° Wik

B-D-glucopyranoside

8 2.28 EUNMELETELREH CH,0,, 461.1653[M-H](-25)  315,297,153,135 1.7 9.79x10° JEZ Bt

9 2.59 KA C,H,0,  297.1552 [M-H](-1.0) - 2.3 4.21x107° R

10 2.87 plantadeprate A C,H,,O;N, 240.1345 [M-H](-3.6) 163 1.3 3.72x10° ZEYhE

11 3.59 alpinoside'*®’ C,H, 0, 4151227[M-H](-4.6)  483,437,373,355,193,146 1.5 6.79x107 34 fiik

i

12 3.89 orobanchoside!***! C,H;0,, 621.1805[M-H](-32) 179 11 1.52x10%* JKZEEiT

13 5.30 haploperoside E®’ C,H,,0,, 667.186 1 [M-2H+Na] (0.8) - 14 7.93x10% FHFHHE

14 548 KA LEAFAT CyH,0,, 4771392 [M-H](-22) 179,161 1.0 2.03x10°" FEZEEif

15 575 FERFIHEAY C,H,N,0, 224.1395 [M-H](-4.2) 141 1.4 1.73x10° Y5

16 6.02 LK Y CpHy 0,  623.198 5 [M-H](0.6) 1247,645,461,315,179, 4.4  2.43x10% K ZEEH
161,153,135
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Fig. 5 Heat map of ion response intensity of differential

components in Plantaginis Semen and its processed products
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