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Abstract: Due to the inability of the current quality standards to effectively control the quality of Lepidii

Semen, this study established the HPLC characteristic chromatogram and multi-component content determination
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method for Lepidii Semen. Using a NanoChrom ChromCore HP AQ C18 column (250 mm % 4.6 mm, 5 pm) with
acetonitrile and 0.2% phosphoric acid aqueous solution as the mobile phase for gradient elution at a flow rate of
1.0 mL-min"', with a column temperature of 35 °C, and detection wavelength of 210 nm. The characteristic HPLC
chromatogram of Lepidii Semen was established with twelve characteristic peaks marked, eleven of which were
identified by comparison with reference standards. The similarity of 13 batches of market-sourced samples
exceeded 0.90. The established chromatogram effectively distinguished Lepidii Semen from four other cruciferous
seeds and four common adulterants. The method was simultaneously applied to determine the contents of
glucotropaeolin (GPL), glucoerucin (GR), sinapine thiocyanate (SPT), and quercetin-3-O-f-D-[2-O-(6-O-sinapoyl)-
p-D-glucopyranosyl]-glucopyranoside (QSGG). Two detection wavelengths (210 and 330 nm) were selected based
on the maximum absorption of each compound. Method validation confirmed that the method possesses high
specificity, good linearity, and satisfactory precision, repeatability, stability, and recovery rates. The contents range
of GPL, GR, SPT and QSGG in 13 batches of Lepidii Semen were 1.58%-2.40%, 1.27%-1.78%, 0.22%-0.27%,
and 0.28%-0.42%, respectively. The established HPLC characteristic chromatogram and multi-component content
determination methods are stable and reliable, providing a scientific basis for the quality control and evaluation of
Lepidii Semen, standardization of the herbal market and rational clinical use.
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Sample No. Origin Collection location Identification
BTLZ-1 Anhui Bozhou, Anhui Lepidium apetalum
BTLZ-2 Nei Mongol Hunan Institute for Drug Control L. apetalum
BTLZ-3 Nei Mongol Hunan Institute for Drug Control L. apetalum
BTLZ-4 Nei Mongol Hunan Institute for Drug Control L. apetalum
BTLZ-5 Dongbei Dongbei L. apetalum
BTLZ-6 Dongbei Dongbei L. apetalum
BTLZ-7 Nei Mongol Nei Mongol L. apetalum
BTLZ-8 Jilin Bozhou, Anhui L. apetalum
BTLZ-9 Anhui Anhui L. apetalum
BTLZ-10 Nei Mongol Nei Mongol L. apetalum
BTLZ-11 Anhui Bozhou, Anhui L. apetalum
BTLZ-12 Anhui Bozhou, Anhui L. apetalum
BTLZ-13 Anhui Bozhou, Anhui L. apetalum
NTLZ-1 Anhui Bozhou, Anhui Descurainia sophia
LFZ-1 Unknown Bozhou, Anhui Raphanus sativus
HIZ-1 Unknown Bozhou, Anhui Brassica juncea
BJZ-1 Unknown Bozhou, Anhui Sinapis alba
ZMZ-1 Jiangsu Suqian, Jiangsu Eruca sativa
DYZ-1 Unknown Shaoguan, Guangdong Eruca vesicaria subsp. sativa
XMZ-1 Hebei Bozhou, Anhui Thlaspi arvense
YCZ-1 Heinan Sugian, Jiangsu Brassica napus
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Figure 1 HPLC chromatogram of blank solvent (A), reference

solutions (B) and test solution of Lepidii Semen (C). 1: Glucotro-
paeolin; 2: Glucoerucin; 3: L-Tryptophan; 4: Sinapine thiocyanate; 5:
Apetalumoside B,;; 6: Quercetin-3-O-sophoroside; 7: Unknown;
8: 4-Hydroxycinnamic acid; 9: Quercetin-3-O- f§ -D-glucopyrano-
side; 10: Quercetin-3-O- f -D- [2-O- (6-O-sinapoyl) - f -D-glucopy-
ranosyl] -glucopyranoside; 11: Apetalumoside B,; 12: Isorhamne-
tin-3-0- f-D-[2-O- (6-O-sinapoyl) - # -D-glucopyranosyl] -glucopy-

ranoside
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Figure 2 Overlay specific chromatograms of 13 batches (S1-S13) of Lepidii Semen. R: Reference
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Figure 3 HPLC chromatograms of five seeds from closely related species of Cruciferae family. A: Seeds of Lepidium apetalum; B: Seeds

of Descurainia sophia; C: Seeds of Raphanus sativus; D: Seeds of Sinapis alba; E: Seeds of Brassica juncea
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Figure 4 HPLC chromatograms of Lepidii Semen and four adulterant seeds. A: Seeds of Lepidium apetalum; B: Seeds of Thlaspi arvense;

C: Seeds of Eruca vesicaria; D: Seeds of Eruca vesicaria subsp. sativa; E: Seeds of Brassica napus
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Figure 5 HPLC chromatograms of blank solvent (A), mixed ref-
erence solution (B) and test solution of Lepidii Semen (C). 1: Glu-
cotropaeolin; 2: Glucoerucin; 3: Sinapine thiocyanate; 4: Querce-
tin-3-0- f-D-[2-O- (6-O-sinapoyl) - # -D-glucopyranosyl] -glucopy-

ranoside

FE 8] Ui 22 23 51 4 98.87% 100.8% 96.28% F 97.69%,
RSD 43 %11 4 3.84%.3.66% 4.71% F1 2.78%, % 1% 77
TEHER RS R, 85 R L3R 3,

Table 2 Linear relationship of four compounds in Lepidii Semen. GPL: Glucotropaeolin; GR: Glucoerucin; SPT: Sinapine thiocyanate;

QSGG: Quercetin-3-0-f-D-[2-0-(6-0O-sinapoyl)-f-D-glucopyranosyl]-glucopyranoside; LOQ: Limit of quantitation; LOD: Limit of detection

Analyte Regression equation Correlation coefficient Linear range/ug-mL" LOQ/ug-mL" LOD/ug-mL"
GPL Y=59729X+83659 0.999 9 30.9-513.4 5.774 1.732
GR Y=3114.6X+5.492 1 0.999 9 57.5-667.4 5.696 1.709
SPT Y=14 004X - 15.480 0.999 7 11.6-154.4 0.248 0.074
QSGG Y=11574X+110.57 0.999 4 17.3-173.5 1.320 0.396
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Table 3 Results of recovery tests

Origin  Added Found Recovery Mean RSD

Analyte
/mg /mg /mg /% recovery/% /%

GPL  2.861 1.543  4.423 101.2 98.87 3.84

2.861 1.543  4.498 106.1

2.861 1.543 4.350 96.47

2.861 3.086  5.781 94.63

2.861 3.086  5.887 98.05

2.861 3.086  5.747 93.52

2.861 4.629 7.507 100.4

2.861 4.629  7.447 99.07

2.861 4.629  7.509 100.4
GR 2.494 1.669 4.139 98.57 100.8 3.66

2.494 1.669 4.049 93.18

2.494 1.669  4.144 98.90

2.494 2.670  5.199 101.3

2.494 2.670 5.308 105.4

2.494 2.670 5.188 100.9

2.494 4.004  6.635 103.4

2.494 4.004  6.678 104.5

2.494 4.004 6.543 101.1
SPT 0.5137 0.2317 0.7248 91.17 96.28 4.71

0.5137 0.2317 0.7247 91.10

05137 0.2317 0.7245 91.03

0.5137 04633 09782 100.3

0.5137 0.4633 09708 98.67

0.5137 0.4633 09452 93.14

0.5137 0.6950 1.216 101.1

05137 0.6950 1.203 99.23
05137 0.6950 1.214 100.8
QSGG 0.5838 0.2230 0.8032 98.38 97.69 2.78

0.5838 0.2230 0.7972 95.66
0.5838 0.2230 0.7911 92.93
0.5838 0.7722 1.374 102.3
0.5838 0.7722 1.360 100.5
0.5838 0.7722 1.345 98.53

0.5838 1.2390 1.790 97.32
0.5838 1.2390 1.781 96.60
0.5838 1.2390 1.785 96.98

32 EFTFHRESENE

B3 AR 55 10 oK, 42 A 1k ot Y VR ) ) % 30
N VERAT A, IR 3% “HPLC a3 26447 U R 43 47,
THEAE 5 o GPL.GR.SPT Il QSGG 1) &, 45 5 W%
4, 13#td6%E 55 74 GPL.GR.SPT A1 QSGG 17 & u [
I3 BN 1.58%~2.40%- 1.27%~1.78%- 0.22%~0.27%
H10.28%~0.42%, ~F- 18 73 71 5 1.82%+1.51%+0.25%
F10.35%.

g

ASHIE TR I L T AR 5 T 1) HPLC A B 3
ZARbR Oy & B E T k. PR B SR AR E 12 48R
fiE W, 3 3 5 i 23 A 45 5 0 R BT, iR 1A
A W8, 13 HEAE S A BLZ 28 OK T 0.90. R AL
HPLC HFAIE B 38 Y T r [ 24 dL i i) 5 A -+ 5 Ae B

Table 4 Contents of 4 components in 13 batches of Lepidii

Semen samples

Sample No. GPL/% GR/% SPT/% QSGG/% Water/% Total/%
BTLZ-1 1.58 1.27 0.22 0.29 4.13 3.35
BTLZ-2 1.90 1.55 0.25 0.34 4.34 4.04
BTLZ-3 1.83 1.69 0.25 0.39 0.44 4.17
BTLZ-4 1.81 1.48 0.25 0.34 4.12 3.88
BTLZ-5 1.72 1.41 0.25 0.35 3.12 3.72
BTLZ-6 1.50 1.23 0.21 0.28 4.67 3.21
BTLZ-7 1.70 1.49 0.25 0.34 4.33 3.78
BTLZ-8 1.99 1.72 0.26 0.40 5.52 437
BTLZ-9 2.40 1.53 0.25 0.42 6.12 4.59
BTLZ-10 1.94 1.78 0.27 0.36 3.56 4.34
BTLZ-11 1.83 1.51 0.26 0.35 4.53 3.94
BTLZ-12 1.66 1.42 0.25 0.31 4.34 3.63
BTLZ-13 1.86 1.51 0.25 0.35 4.29 3.97
Mean/% 1.82 1.51 0.25 0.35 4.12 3.92

TFZM DL RT3 IR AN 2= S o b, 45 SRR, %
JiERT A0 B - B F At 4 25 B 1) T E AR R R T
(PR T EIF T AT 3T Mg s IRt
(B 7RI ZRCE T 2R SE TR 3 7 25) 33
RE S PR A R X 45

E2 15 R R A 9 B A R R AN S
BAT . B R BRIz B 2 B E M, AR SR
SEHAEPL A PUA AN G IR 55 5 T AF L3, TP
RGO IMUE RGRFEERY. BT A 78 R B0,
QSGG =& ALE i 11 J& I & B 17, v AIbE D 1€
PR AR AR BT S HAREAT AR Y R E RS (ITCs)
Tk 2 TR 78 0F S E AT B Jes A0 0 07 1 4 ™, ik
A S AR 08 B W B R PUEA BL SR
7 R 10 B A R I T A A A P S 2 B T,
Ht GPL ] Jk 42 sh Wik A B R 1 DNA #2451, GR B Y
B9 ) A A BT AE PR SPT R T 4R 1 245
Mo RIS IR, AR U SR,
(R, 22 & & ATl A AR 03 1, AN A i B AL e
5 T 20 b 2 B E R 4> (GPL R GR) 1 Bl A TR 22 Bk
43 (SPT) F1 1 M EE i EF il 4 (QSGG) 1E N Fa bRk 4y, &
S KA A R E . 2 PR A SR AR AL, A
W E 50— IRAEMUAR (BB 3R 13 40 59 . AR & oy Bk
W AT ¥ B A )46 I 98 K 210 nm (0~30 min, #5:J1] GPL
F1GR)~330 nm (30~37 min, £ SPT) F1210 nm (37~
60 min, £l QSGG).

BT 13 HEAE S R e g R, DL £30% 1 &
BT BN 1.66%~2.37%1.37%~1.96%-0.22%~
0.32%+0.32%~0.45%, @ ILE 55 T 25 M 4% i ik
® ., % GPL (C,H,,ONS,) & 2 F 1.60%, ¥ GR
(C,H,;0,NS,) K7 F 1.30%, % SPT (C,.H,,NO.CNS)
ATF0.20%, 5 QSGG (CyH,,0,) A2TF0.30%.
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