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Abstract: To clarify the material basis, therapeutic targets, and potential mechanisms of functional food black sesame in
improving anemia, provide a scientific basis for its precise application in anemia regulation, and offer new ideas for the development
of related functional foods, this study employed a systematic approach combining network pharmacology and molecular docking
technology. Active components of black sesame with oral bioavailability (OB) =20% and drug-likeness (DL) =0.05 were screened
using the TCMSP database; anemia-related diseases and targets were identified through databases including SymMap and Metascape
platform; a "component-target-disease" network was constructed with Cytoscape, and core targets were recognized by the MCODE
algorithm; molecular docking verification was performed via AutoDock Vina, with results visualized as a molecular docking
heatmap, and GO functional enrichment and KEGG pathway analyses were also conducted. A total of 24 active components,
12 types of anemia-related diseases, and 16 therapeutic targets were identified, with ESR1, BCL2, and SERPINEI confirmed as

EIBE 5w

R M, Btk 3 T 4 24 B2 F 0 R 2R 55 22 I 0 5% R[] DA A RH,2026,42(2):57-68.

XU Zejing, LIN Xiaojie, CHEN Peihong. Investigating the relationship between functional food black sesame and anemia

based on network pharmacology [J]. Modern Food Science and Technology, 2026, 42(2): 57-68.

Weks E AR
HeWE-:
EEEN:
BIRIEE:

2024-10-05 ; &EIHER: 2025-01-16 ; #EFHHEA: 2025-02-19
SWAFRH2022]81 5 -220518176491711
®EFEF (1998-), &, BETIEIF, MRAE: EMmEL. E-mail: 1913863138@qq.com

Bt (1991-), 5B, £EHWIF, MRAE: MK, FIHEHIE, MEHIE, 2 F5E. E- mail:

13411961378@163.com

57



MR B

Modern Food Science and Technology

2026, Vol.42, No.2

core targets. Molecular docking results showed that MOL009834 (sesamolin) formed stable bindings with BCL2 (binding
energy: —8.8 kcal-mol ') and SERPINEI (binding energy: —8.6 kcal-mol "), while MOL000492 ((+)-catechin) stably bound to ESR1

(binding energy: —9.0 kcal-mol™"). Enrichment analyses verified that core targets involved synergistic effects of multiple pathways

such as apoptosis regulation and JAK-STAT signaling pathway.Black sesame may improve anemia through the synergistic action of

multiple pathways by acting on key targets including ESR1, BCL2, and SERPINEI via core active components like MOL009834

and MOL000492, confirming the scientific connotation of its anemia-regulating effect and providing a theoretical basis for the

development and application of black sesame as a functional food in anemia regulation.
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Table 1 Active substances screened by TCMSP

MolID »Th OB/% DL
MOLO001055 S-isopropyl-2-methylbicyclo[3.1.0]hex-2-ene 47.19 0.04
MOLO000125 (-)-alpha-Pinene 46.25 0.05
MOLO000131 EIC 41.9 0.14
MOLO001595 sesamol 66.34 0.03
MOL002092 Antioxidant No. 33 26.74 0.06
MOL000268 (18,5S)-1-isopropyl-4-methylenebicyclo[3.1.0]hexane 46.21 0.04
MOL002850 butylated hydroxytoluene 40.02 0.07
MOL002972 (4S)-1-methyl-4-(6-methylhepta-1,5-dien-2-yl)cyclohexene 20.3 0.06
MOL003846 8-[(2S)-2,3-dihydroxy-3-methyl-butoxy]-4-methoxy- 1-methyl-carbostyril 24.08 0.23
MOL000433 FA 68.96 0.71
MOL000492 (+)-catechin 54.83 0.24
MOL005030 gondoic acid 30.7 0.2
MOLO000513 3,4,5-trihydroxybenzoic acid 31.69 0.04
MOLO000675 oleic acid 33.13 0.14
MOL009830 EHD 61.04 0.81
MOL009832 (2R,4S)-4-hydroxypipecolinic acid 70.2 0.03
MOL009834 sesamolin 40.13 0.88
MOL009836 Sesamoside 28.44 0.57
MOL009837 Sesamoside qt 101.78 0.17
MOL009841 Dow Corning product Z-6187 48.93 0.04
MOL009845 Methyl decenoate 35.1 0.05
MOL009847 Pedalitin 34.02 0.31
MOL009849 ZINC05223929 31.57 0.83
MOL009852 Prehnitol 53.63 0.03
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