
Table S1. Indicative physicochemical attributes of common food‑processing residues and implications for microbial valorization (typical ranges; composition varies with source and processing).
	Residue/stream
	Typical attributes
	Primary constraints
	Implications for conditioning/process choice
	Key refs

	Fruit/vegetable pomace & trimmings
	High moisture (≈70–90%); soluble sugars/pectin + structural carbohydrates; variable polyphenols
	Rapid spoilage; phenolics may inhibit; seasonality
	Stabilization (drying/ensiling); size reduction; enzymatic hydrolysis; pH control
	[15]

	Brewers’ spent grain / distillers’ grains
	Moist lignocellulosic matrix (≈70–80% moisture); cellulose/hemicellulose + lignin; appreciable protein
	Recalcitrance limits sugar release; viscosity at high solids
	Milling; (mild) hydrothermal/alkali/enzymatic pretreatment; SSF or high‑solids SmF
	[3, 188]

	Whey / whey permeate
	Aqueous stream; lactose (tens of g/L) + minerals; low solids
	Low C/N may require nutrient balance; contamination risk if non‑sterile
	Clarification; lactose hydrolysis (if needed); low‑pH/non‑sterile strategies; membrane concentration
	[30, 31, 206]

	Shellfish shells (crustacean/mollusc)
	High ash/mineral (CaCO3) + chitin/chitosan + proteins
	Demineralization/deproteinization required; salt load; odor issues
	Fermentative demineralization/deproteinization; sequential or co‑culture processing; solid–liquid separation
	[70]

	Oilseed meals
	Protein‑rich solids (often 30–50% protein) + fiber; possible anti‑nutritional compounds (e.g., phytate, glucosinolates)
	Inhibitors can limit fermentation; variable oil residuals
	Detoxification (heat/enzymes); hydrolysis; use as N source/co‑substrate; SSF for enzymes
	[189]

	Spent coffee grounds
	Moist solids containing lignocellulose + lipids; phenolics/caffeine present
	Inhibitory compounds; recalcitrance; extraction residues
	Defatting/extraction (optional); detoxification; pretreatment for sugar release; use for adsorbents or fungal SSF
	[190]

	Olive mill pomace
	Lignocellulosic solids with residual lipids; high phenolics
	Phenolics inhibit microbes; high COD in associated wastewaters
	Dilution/composting; fungal pretreatment; phenolic recovery; integration with AD
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