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Supplementary Table 1 | Comprehensive molecular docking results of all screened metabolites against human pancreatic α-amylase (PDB ID: 4GQR) and α-glucosidase (PDB ID: 3A4A). Predicted binding affinities (ΔG, kcal/mol), key interacting residues within the catalytic pocket, and principal interaction types—including hydrogen bonds, π–π stacking, π–cation interactions, and hydrophobic contacts—are summarized. Redocking validation data for the reference ligands acarbose and myricetin are additionally presented to evaluate docking protocol robustness and the reproducibility of active-site binding conformations.
	Ligand
	Affinity (kcal/mol) α-Amylase
	Affinity (kcal/mol) α-Glucosidase
	Mean Two Enzymes

	Procyanidin B2
	-9.0
	-11.2
	-10.1

	Isoschaftoside
	-8.3
	-11.5
	-9.9

	Corymboside
	-9.4
	-10.3
	-9.85

	Procyanidin B1
	-9.2
	-10.1
	-9.65

	Procyanidin B3
	-9.1
	-9.7
	-9.4

	Pheophorbide A
	-9.8
	-8.4
	-9.1

	Procyanidin C1
	-9.3
	-8.9
	-9.1

	3-Genistein-8-C-glucoside
	-8.6
	-9.5
	-9.05

	Isorhamnetin-3-glucoside
	-8.5
	-9.5
	-9

	Kaempferol-3-O-robinobioside
	-8.4
	-9.5
	-8.95

	Licoflavone C
	-8.6
	-9.2
	-8.9

	3,7,3',4',5'-Pentahydroxyflavone
	-8.5
	-8.3
	-8.4

	Epicatechin
	-8.4
	-8.4
	-8.4

	Quercetin 3'-methyl ether 
	-8.3
	-8.3
	-8.3

	Apigenin
	-8.3
	-8.2
	-8.25

	Catechin
	-8.5
	-8.0
	-8.25

	Naringenin
	-8.0
	-8.4
	-8.2

	Tricin
	-7.6
	-8.3
	-7.95

	Chlorogenic Acid
	-7.4
	-8.5
	-7.95

	3'-Hydroxy-5,6,7,4'-tetramethoxyflavone
	-7.1
	-8.5
	-7.8

	Guanosine 
	-7.5
	-8.0
	-7.75

	Piceatannol
	-7.4
	-8.0
	-7.7

	E-Piceatannol
	-7.4
	-8.0
	-7.7

	Transresveratrol
	-7.7
	-7.2
	-7.45

	D-Tryptophan
	-6.6
	-7.7
	-7.15

	9S-Hydroxy-10E,12Z,15Z-octadecatrienoic acid
	-6.4
	-6.8
	-6.6

	FA 18:1+3O
	-6.0
	-7.0
	-6.5

	Phenylalanine
	-5.9
	-6.7
	-6.3

	Tyrosine
	-6.0
	-6.6
	-6.3

	13-Keto-9Z,11E-octadecadienoic acid
	-5.8
	-6.8
	-6.3

	Citric acid
	-5.9
	-6.6
	-6.25

	PE(16:0/0:0)
	-6.0
	-6.3
	-6.15

	Ascorbic acid
	-6.0
	-5.8
	-5.9

	Shikimic acid
	-5.8
	-5.9
	-5.85

	Monoolein
	-5.2
	-6.4
	-5.8

	Salicylic acid
	-5.5
	-5.9
	-5.7

	Geraniol
	-5.5
	-5.9
	-5.7

	1H-Indole-4-carboxaldehyde
	-5.8
	-5.5
	-5.65

	Niacin
	-4.9
	-5.3
	-5.1

	Trigonelline
	-4.6
	-5.5
	-5.05

	Betaine
	-3.6
	-4.0
	-3.8

	Myricetin (Redock)
	-7.9
	-8.4
	-8.15

	Acarbose (Redock)
	-7.2
	-9.1
	-8.15



