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Introduction. Malnutrition remains a global health challenge that impairs growth, immunity, and long-term outcomes. Edamame (Glycine max L. Merr), a flavonoid-rich soybean, has potential roles in malnutrition.

Aims. This study evaluated the efficacy of ethanol extract of edamame (EEE) in malnourished rats and explored its molecular mechanisms using ADMET screening, network pharmacology, and molecular docking.

Methods. Diet-induced malnutrition was established in Wistar rats, followed by oral administration, once daily for 28 days with EEE (40 mg/kg bw). Bodyweight recovery was measured. Bioactive compounds identified by LC–MS underwent ADMET screening. Network pharmacology was conducted using STRING, CTD, and Open Targets. Molecular docking was performed on AKT1 (PDB: 2AZ5).

Results. EEE improved bodyweight recovery. LC–MS identified 43 metabolites, of which 17 met ADMET criteria. Toxicity prediction indicated most compounds were low-risk, while isovitexin showed higher toxicity but strong absorption. Network pharmacology highlighted TNF, IL6, IL1B, IGF1R, IGF1, AKT1, MTOR, and SOD2 as key targets. Docking revealed strong affinities for apigenin 7-rhamnoside, sophoraflavone B, apigenin 4'-glucoside, and isovitexin
Discussion. The results show that edamame extract compounds have potential for malnutrition. The findings suggest EEE act via dual modulation: inhibiting pro-inflammatory mediators (TNF, IL6, IL1B, NF-κB) and activating IGF1/AKT1 growth signaling. Compounds namely apigenin 7-rhamnoside, sophoraflavone B, apigenin 4'-glucoside, and isovitexin are the most effective, particularly through their role in inhibiting TNFA and activating IGF1/IGF1R to support malnutrition treatment. 
