5 47 % H 8 i Tl B Vol. 47 No. 8
2026 4F 4 H Science and Technology of Food Industry Apr. 2026

ks, SR, 2RI, 25 LA QIS L AR 5T 20 273K 5 53 M 1 3 AN TR A LA B ol 1 A A RIS I P AIE 22 57 (D). Bl Tl RHEE, 2026,
47(8):333-346. doi: 10.13386/j.issn1002-0306.2025050110

YANG Song, SU Xianyue, LI Yanyi, et al. Characterization of the Seed Metabolic Profile Differences between Two Different
Pennycress (Thlaspi arvense L.) Materials Using the Comparative Metabolomic and Lipidomic Approaches[J]. Science and Technology

of Food Industry, 2026, 47(8): 333—346. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2025050110

- ST -

LB AR R H B 5 B P A R
SRTERFRF IR ARE 22 57

¥ B, AUBY, ERE, Sk, i, EREL Y EL, i B, BRExEY
(1.=HRAEKFRFEAMBRFR, =d LA 650201;
2 A KRR K 5, Ay KR 252160)

W EARRTLALEHTFEMH TFTORMERSIEEF, KR AKRMASF (Metabolomics) 5 f§ R 45
(Lipidomics) B&D A7 i&, SAEATREHEAES 5 HZH R T iHLE6H% (GanSu, GS) . L&
(ShanDong, SD) By RAH, FFEMFRMEHFIEGET S 2 Fibk, 22T, FeaRiftaszimn s
T 645 AR, HREZARUBRARBRAST. AAKEFRRIALD R, AWRAIITENFAN £, ik
RS EAAMET 133 MR LS R, EE20EHMEE, HbsBEL, BEEASF, ﬁ-‘?’ﬁ"/‘h‘ﬁa (TG) AH
R5e Wi RSN (PCA) - B D ZRFA > (OPLS-DA) . Riftili sk £ Fodr, 4 ed 2142
* 2 FRKitdnAe 112 # 2% £ #06 A (OPLS-DA VIP>1, P value<0.05, FC>1 %<1) , GS %,ﬁéﬂa/ﬁ#ﬁl%\éﬁ%/ﬁ
ToeRELELA, TMBEBETEZSZNTRETORETR, MELAETGCHAEMESRBEPLEEAET )
ey B =M, SDHFEN R S he TR LA S AMLGRERMRS, wET, £H8%F, X5 KEGG 54
PHWER—R ., AARTHFZMHFOH LR T R LA A RRERLLE,
FER: F R, AT, R, B, T TR

FE5%S:858 SCHEAFRIRAD: A XEH5:1002-0306(2026)08-0333-14

DOI: 10.13386/j.issn1002-0306.2025050110

Characterization of the Seed Metabolic Profile Differences between
Two Different Pennycress (Thlaspi arvense L.) Materials Using
the Comparative Metabolomic and Lipidomic Approaches
YANG Song', SU Xianyue"*, LI Yanyi', ZHANG Yingpeng', YANG Haidi', HOANG Trungtin?, LIU Tao',
SHEN Yong" ", XU Xiaoyu"’

(1.College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China;
2.Théi Nguyén University of Agriculture and Forestry, Thai Nguyen City 252160, Vietnam)

Abstract: To investigate the differences in metabolic profile characteristics of Thlaspi arvense seeds between Shandong and
Gansu, this study employed an integrated analysis approach combining metabolomics and lipidomics. Two superior
materials from Gansu (GS) and Shandong (SD), screened from five Thlaspi arvense resources collected from different
regions in China, were subjected to identification and comparative analysis of their seed metabolic profile characteristics.
Untargeted analysis had detected 645 metabolites, dominated by lipids/lipid-like molecules, phenylpropanoids/polyketides,
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and organic acid derivatives. Targeted lipidomics had identified 1133 lipid species, primarily glycerolipids,

glycerophospholipids, and glycolipids, with triacylglycerols (TG) as the core component. Through principal component

analysis (PCA), orthogonal partial least squares-discriminant analysis (OPLS-DA), and metabolic pathway analysis, 21
differentially accumulated metabolites and 112 differentially accumulated lipids have been identified (OPLS-DA VIP>1, P
value<0.05, FC>1 or <1). GS pennycress showed significantly upregulated lipid accumulation, enriching medium- to long-

chain unsaturated fatty acids and demonstrating broader improvement potential in TG biosynthesis. By contrast, SD

pennycress prioritized the accumulation of medicinal secondary metabolites (e.g., tannins, alkaloids), consistent with KEGG

enrichment results. This study therefore provides critical insights for the functional food development and genetic

improvement of pennycress seeds.
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Fig.1 Morphological performance of flowering plants
and mature seeds from five pennycress materials
cultivated in Kunming
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Table 1
experimental pennycress materials at the mature stage

Comparison of major agronomic traits of five

PEORIE  HREi(em) SO bR E(g)  FFTRE(g)
HA 58.00+8.49¢  20.00+3.54°  11.52+1.60° 1.2240.04°
L 61.50£9.19° 14.00£3.53°  9.27+0.414° 1.16+0.07¢
N 64.00+£8.49°  7.00+2.83°  11.17£1.15° 1.2140.04¢
IR 68.50+6.63* 19.00£9.19°  13.09+0.72° 1.28+0.007°
WK 42.50£7.78° 13.0046.36°  10.94+1.05¢ 1.24+0.06
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7R GS Fl SD Wi #3244 RH80 =AW F 2
ASAEPAREAS B 3 LA AR T, BB ZH N 25 55D,
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(&l 2C~ 2D)

2.3 GS # SD #h=MFHISEEAE BREAF LR S 4R

AnE 3 Fras, SR AT ) o X xE g B 2 2E BT
AR ILES T GS F1 SD P ZE AP T I e o3 25
S, A E] TSRS 26 WY 1133 FhERY
BT, ANKIEHR I = AL FE: GP. GL. ST, SP. SL.
FA(E 3A), ANFEDNEZEM & =BG EA 2=
(B2 3, LA T B M http:// www.spgykj.com/CFE
MR o Hid, GL 2 & | MMEEED &t 19
825, TG BAZ.Lo 43, H 411 B, & SRS
30% LU b, Hokoh GP, E#LL) PE, PC, PA ., H

2 ISR EA R T B ITRLALR (%) 5 BIR B B (mg/g)

Table 2 Fatty acid composition (%) and total lipid contents (mg/g) of mature seeds in five experimental pennycress materials

" R AR A PREELAMER P REEZ AR KAE A KEERIA  KEEZ A L e
e 1R e e P Wi L T “E;’zgi
(C16:0+C18:0)(%) (C16:1+C18:1)(%) (C18:2+C18:3)(%) (C20:0+C22:0)(%) (C20:1+C22:1)(%) (C20:2)(%)
0N 2.50+0.39" 2.05+0.22¢ 7.84+0.26° 1.28+0.88° 81.47+0.87¢ 2.94+0.07°  2.92+0.56"  8.19+0.54°
L 1.92+0.62¢ 2.4240.24° 8.34+0.20° 0.93+0.16° 81.08+0.33¢ 3.02£0.13°  2.29+0.67° 7.86+1.32°
INAR 3.20+0.26° 2.63+0.2% 8.41+0.20° 1.13£0.29°¢ 80.06+0.29¢ 2.8240.02¢  1.76+0.13¢  6.21+1.33¢
T 2.0240.24¢ 1.54+0.47¢ 8.01+£0.41° 5.05+0.67° 89.32+0.32° 2.94+0.13°  2.18+0.37°  8.78+0.68"
Hl 1.73+0.20¢ 1.38+0.16° 6.61+£0.19¢ 0.86+0.64¢ 84.95+0.16° 3.20+0.62°  2.29+0.51° 9.22+1.32°

TE: RSN RLING PR R B AR ] — B T EL AN A i o 5 ik 1 22 5 2 (P<0.05)
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