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Abstract: Semen Lepidii is the dried and mature seeds of the cruciferous plant of Descurainia Sophia
or Lepidium Apetalum, being a widely-used traditional Chinese medicine for various pharmacological
effects, such as antibacterial, antitumor, diuretic and improving immune function. However, the
chemical components of Semen Ledidii from different regions have not been clear, limiting the further
application of this herb medicine in clinic. Therefore, in this study, a method of ultra-performance
liquid chromatography-electrostatic Orbital ion trap tandem mass spectrometry (UPLC-Orbitrap-
MS/MS) was developed to identify the chemical components of the three Semen Lepidii, namely
Descurainia Sophia 1 (DS1), Descurainia Sophia 2 (DS2) and Lepidium Apetalum (LA) from
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different regions, and to study the fragmentation pathways of the identified components. The
methanol-water (70:30, V/V) extract of the three mashed powder samples was separated on an
ACQUITY UPLC BEH C18 column (100 mmx2.1 mmx1.7 pum), and infused into high mass
resolution Orbitrap mass spectrometer for analyzing under positive and negative ion modes. MS/MS
data were acquired with a Full MS/dd-MS” mode, and the chromatographic peaks were aligned and
extracted by using Compound Discoverer (CD) software. Then, the accurate mass informations of the
precursor and fragment ions were matched to the databases in the CD platform for identification of
components in the samples, and studied the fragmentation pathways of identified compounds. A total
of 39 compounds are identified in DS1, including alkaloids, flavonoids, cardiac glycosides, amides,
organic acids, amino acids, and others. This method was used to analyze methanol-water extract of
DS2 and LA, 37 compounds are identified in DS2, including 10 compounds which are not identified
in DS1, and 42 compounds are identified in LA, including 7 compounds which are not identified in
both DS1 and DS2. The results indicated that the chemical components of Semen Lepidii originated
from different regions are remarkably different and may act as medicine in various ways. This study
provides a fundamental for further studying the molecular mechanism of pharmacological effects of
Semen Lepdii, which can promote its clinical application.

Key words: ultra-performance liquid chromatography-electrostatic Orbitrap ion trap tandem mass

spectrometry (UPLC-Orbitrap-MS/MS); Semen Lepidii; chemical component; fragmentation pathway
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F1 DS1LFERS
Table 1 Chemical components of DS1

HOE ST B

s A s} . . S gt S .
Fe feer i ol HTH AT Theoretical ji” RS AT 5
Compound Retention iy kb s Reference
No. . . Formula molecular [Apasel/X 10 . Category
name time/min R Measured m/z ion
weight
1 LA 1.181 C4HN;0, 155.06940 156.07668 0.47 [M+H]" IR
L-Histidine
2 JE B 1.278 CsH,;NO 103.09966 104.10694 0.48 [M+H]" HE YR
Choline
3 KA 1.299 C,HN,0, 132.05348 133.06073 0.11 [M+H] 2w
Asparagine
4 L-RERAIR 1.302 C,H,NO, 133.03748 134.04475 0.23 [M+H] RAH
L-Aspartic acid
5 L-BAR 1.321 CsH,NO, 147.05323 148.06049 0.48 [M+H]' FILR
L-Glutamic acid
6 H L 1.325 C,H,NO, 137.04769 138.05497 0.10 [M+H]" e
Trigonelline
7 Ji I 1.377 CsHN 135.05442 136.06169 0.57 [M+H]" HAth
Adenine
8 g~V 1.379 CsH,NO, 115.06327 116.07055 0.49 [M+HT" IR
Proline
9 JEA S 1.406 C4HN;O 151.04946 152.05671 0.31 [M+H]" oAt
Guanine
10 WR IE iR 1.458 C4H,\NO, 129.07906 130.08633 0.61 [M+H]" AL
Nipecotic acid
11 JR R 1.516 C¢H,NO, 123.03218 124.03946 1.25 [M+H] HiAth
Nicotinic acid
12 LAER IR 1.917 C;H,NO; 129.04277 130.05005 1.40 [M+H]" HAh
L-Pyroglutamic acid
13 Rt 2.083 C,oH,5N;0, 267.09703 268.10431 1.04 [M+H] A
Adenosine
14 oAk 2.352 CH,;NO, 131.09465 132.10193 0.18 [M+H]" MR

Isoleucine
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Compound Retention JEfr b "¢ Reference
No. . ~" Formula  molecular [Apgassl/>*10 . Category
name time/min . Measured m/z ion
weight
15 L-ANAR 3227 GCH,NO, 165.07889  166.08617 0.53 [M+H]"  AHLER
L-Phenylalanine
16 trans-3-W5| WM TR 5301 C;H,NO, 187.06327  188.07054 0.31 [M+H]" &R
trans-3-Indoleacrylic acid
17 D-(+)-f & 5303 C,H,N,0, 204.08983  205.09711 0.23 [M+H] Hfl
D-(+)-Tryptophan
18 FTILAE 5663  CiH,0, 290.07919  291.08646 0.51 [M+H] T
Epicatechin
19 G 7.145 CyH,0,, 464.09538  465.10266 0.20 [M+H]" =468
Spiracoside
20 6-FH Lk 7801  C,HN  143.07355  144.08083 0.35 [M+H]" =4
6-Methylquinoline
21 IFFHR 8326 C,HyNOs 309.15740  310.16467 0.72 [M+H]" BT
Sinapine
22 G2t 9.026  CyH,O,, 464.09462  465.10190 1.84 [M+H] FE T
Hyperoside
23 Wit ¢ Z-38-D-WE 9599  CyH,0,, 464.09546  465.10272 0.04 [M+H] HE T
Quercetin-34-D-glucoside
24 it iz 2% 9.657  CisH, O,  302.04222  303.04950 1.42 [M+H]" gy ]
Quercetin
25 =RER 9911 CyH,0, 448.10027  449.10757 0.65 [M+H]" F i
Trifolin
26 L Zs B 9917  CiH,Os  286.04735  287.05463 1.36 [M+H] P
Kaempferol
27 SRER 10.002 C,H,0;, 316.05812  317.06540 0.57 [M+H]" 5RO
Isorhamnetin
28 BB T 10255  C,H;,0, 40421994 40522723 0.13 [M+H]"  SROFF
Strophanthidin
29 BT 10916  C,H,0, 53429020  535.29034 0.26 [M+H]" HAh
Helveticoside
30 4R TR 14.059 C,H,0; 194.09427  195.10155 0.12 [M+H]"  AHLER
4-Ethoxy ethylbenzoate
31 o-HiliR 14920 C,H,0, 27822411  279.23138 1.70 [M+H]" LR
a-Eleostearic acid
32 9-Ox0-10(E),12(E)-+/\Bk Iz 15426 C;gHy0;  294.21958  277.21625 028 [M+H-H,0]" H#LE2
9-0Ox0-10(E),12(E)-octadecadienoic acid
33 AV FRIE 2 B 16.170  C,Hy;,NO, 323.28208  324.28932 1.07 [M+H] RIS
Linoleoyl ethanolamide
34 -V JRRR 16.725 C,Hy0, 27822446  279.23175 0.42 [M+H]"  AHLER
a-Linolenic acid
35 PR B 16.768 CHy;,NO, 299.28252  300.28979 0.32 [M+H]" Tk i
Palmitoyl ethanolamide
36 L 2 PR 16.992 C,H;,NO, 32529770  326.30496 1.18 [M+H] Pt iz
Oleoyl ethanolamide
37 RWAY 17.181 C,H;NO 25525600  256.26328 0.85 [M+H] RIS
Hexadecanamide
38 I 17366 C,HysNO 28127175  282.27902 0.42 [M+H] P
Oleamide
39 T R kA 18.685 C,H;,NO 283.28703  284.29431 1.69 [M+H]" Pk e

Stearamide
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Fig.2 MS/MS spectrum (a) and fragmentation pathway (b) of sinapine
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7 AN 7 VAN Y | K Ly A L
DA AR I5E £ Bt It i Ay 191, 76 T 25 B =R v DL i
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TN CsHyNO,, kR B R4 16.768 min, —
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ALY, LG RRIR . 3-M5| W TN I iR . R W -3-
RIR . 9-5 18 -10(E),12(E)-+ /\ B —Ja B2 Al oA
RMR o LA 3-M5| W TN 45 1R A 91, 7 1E B 15T AT
DZACA YIRS T 5 106 m/z 188.070 S4[M+H]’,

72 C HNO,, PR EFE] 4 5.301 min, —.%
R P2 A2 m/z 170.059 92[M+H-H,0]". 142.065 12
[M+H-H,O—COJ FHIE % Fr 25 ¥, 5 858 e v 3-15
WP R 09 — i I G, B (BT A
A TR 20

22.6 REILFRIE 1E DSI I g 5] o FhE AL
REMGY, BFEANAR . AR . LEAE
g, SRR AR, KA, D-thsfe . KX
K G MRMMH AR . LA N, 7215 3 A
AT WA S T T m/z 116.070 T4[M+H]', 43
TR CsHoNO,, 1% % B I 6] 2 1.379 min, —
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Table 2 Quantitative parameters of standard addition method for strophanthidin, helveticoside and quercetin
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