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Supplementary Table S1. Highest identities from molecular targets of hepatic lipase downloaded from UniProt Database and 3D modelled in SwissModel
	Code
	Protein
	Identity (%)
	Method
	Oligo State

	P1150.1.A
	Hepatic triacylglycerol lipase
	100.00
	AlphaFold v2
	Monomer

	
	Lipoprotein lipase
	48.32
	X-ray, 2.8 Å
	Hetero-dimer

	
	Lipoprotein lipase
	48.32
	X-ray, 3.0 Å
	Hetero-dimer



Protein options were retrieved by SwissModel software (https://swissmodel.expasy.org, accessed on May 20, 2025) and proteins with an identity > 80 % were selected for the simulations. 

Supplementary Table S2. Best predicted docking sites for all the assayed molecular targets
	Protein
	Coordinates (x,y,z)
	Score

	LPL
	(4.876, 16.786, 7.374)
	100

	CETP
	(14.689, 4.299, 39.053)
	100

	Hepatic lipase
	(-0.704, 2.24, -3.713)
	100

	AMPK
	(27.325, 25.337, 34.211)
	100



Coordinates were found using the DeepSite utility from PlayMolecule software (https://open.playmolecule.org/landing, accessed on May 20, 2025). AMPK: 5’-AMP-activated protein kinase; CETP: Cholesteryl ester transfer protein; LPL: Lipoprotein lipase. 

Supplementary Table S3. Best binding energies between selected bioactive compounds from Ashwagandha and molecular targets of the metabolism of lipid and carbohydrates
	Chemical compound
	LPL
	CETP
	Hepatic lipase
	AMPK

	Withafastuosin F
	-7.8
	-7.1
	-8.9
	-8.2

	Withaferin A
	-7.7
	-7.2
	-8.4
	-8.9

	Withalongolide A
	-7.4
	-8.8
	-7.4
	-9.2

	Withanolide A
	-7.8
	-9.5
	-9.1
	-8.7

	Withanolide D
	-9.0
	-8.5
	-9.2
	-8.6

	Withanolide E
	-8.2
	-7.7
	-8.3
	-8.8

	Withanoside V
	-8.7
	-8.8
	-8.7
	-9.3



Energies (Gibbs’ free energy, G) are presented in -kcal/mol and were calculated after AutoDock Tools and AutoDock Vina software simulation. AMPK: 5’-AMP-activated protein kinase; CETP: Cholesteryl ester transfer protein; LPL: Lipoprotein lipase.


Supplementary Table S4. Main amino acids interacting with the targeted highest in silico affinities between bioactive compounds of Ashwagandha and proteins involved in lipids’ metabolism. 
	Protein Target
	Chemical Compound
	Involved amino acids

	LPL
	Withanolide D
	ASP261; GLU89; HIS268; ILE221; LYS265; PRO187; THR83; TRP82; TYR121; TYR158; VAL84.

	
	Withanoside V
	ALA185; ARG219; ASP412;GLN360; GLY215; GLY456; HIS268; HIS357; ILE221; LEU160; LYS265; LYS455; LYS457; PHE212; PRO187; PRO424; SER159; SER216; SER422; SER423; TRP82; TYR121; VAL264.

	CETP
	Withanolide A
	ASN24; ILE82; LEU20; LEU23; LEU468; MET194; PHE197; PHE441; PHE463; PHE471; SER191; THR127; THR27; VAL198; VAL30; VAL84.

	
	Withanoside V
	ALA195; ARG135; ARG137; ARG201; ASN192; ASP132; ASP196; GLN199; ILE193; LEU475; PHE197; PHE471; SER133; SER474; VAL136; VAL189.

	Hepatic Lipase
	Withanolide D
	ALA415; GLU426; ILE418; LEU382; LEU384; MET422; PHE381; PHE387; PRO419; SER383; SER423; THR414; TRP299.

	
	Withanolide A
	ALA427; ARG477; GLN434; HIS445; ILE368; PRO443; PRO478; SER446; THR479; TRP426; TRP430.

	AMPK
	Withanoside V
	ARG441; ARG442; ARG83; ASN48; ASP136; ASP427; GLN189; GLN50; GLU429; GLY25; LEU426; LEU55; LYS443; LYS51; PHE27; PHE428; PRO445; SER138; SER54; THR26; THR85; THR87; TYR450; VAL24.

	
	Withalongolide A
	ARG132; ARG331; ASN335; ASP289; ASP290; ASP40; GLU230; GLU291; HIS133; LYS259; LYS260; MET334; PRO278; THR44; TYR283; TYR341; TYR39.


AMPK: 5’-AMP-activated protein kinase; CETP: Cholesteryl ester transfer protein; LPL: Lipoprotein lipase.
