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Supplementary material 2
Online Resource 1. Representative studies on rice-derived bioactive peptides, their biological activities, mechanisms of action, and potential health applications.
	Rice protein/peptide source
	Identified bioactive peptide(s)
	Main biological activity(ies)
	Key mechanism(s)
	Potential health application(s)
	References

	Rice bran
	RBAP (KHNRGDEF)
	Osteogenic, anti-osteoporotic
	Promoted osteogenic differentiation and inhibited adipogenic differentiation of bone marrow mesenchymal stem cells through eIF3L signaling; improved bone mass, reduced marrow adiposity, and accelerated fracture healing.
	Osteoporosis prevention and treatment; healthy aging; bone regeneration
	[1]

	Dough-stage rice bran hydrolysate
	Low-molecular-weight peptide fraction (≤3 kDa)
	Antioxidant, antihypertensive, antidiabetic
	Simulated gastrointestinal digestion enhanced antioxidant activity together with ACE- and DPP-IV-inhibitory activities; hydrolysates also exerted cytoprotective effects in Caco-2 and HepG2 cells.
	Oxidative stress management, hypertension and glycemic control
	[2]

	Rice protein
	IQP, VEP, IPQ
	Anti-obesity, antidiabetic, anti-inflammatory
	Activated AMPK, improved insulin sensitivity, reduced hepatic steatosis and chronic inflammation, and modulated gut microbiota composition and microbial metabolites.
	Obesity, metabolic syndrome and type 2 diabetes prevention
	[3]

	Rice dreg protein
	PHP1 (IPLYQHIANLAGNK), GAP1, GEP1, GAP2, OP1
	Anti-inflammatory, immunomodulatory
	Twelve anti-inflammatory peptides were identified; PHP1 exhibited the strongest activity by suppressing IL-17/MAPK signaling, regulating inflammatory genes, and reducing pro-inflammatory cytokines.
	Chronic inflammatory diseases and immune regulation
	[4]

	Rice wine lees protein hydrolysate
	LLGDV, LGDEPL
	Antidiabetic, antioxidant
	Inhibited α-glucosidase activity, improved insulin resistance, exhibited antioxidant activity, and interacted with proteins involved in insulin-signaling pathways according to molecular docking and dynamics analyses.
	Glycemic control and diabetes management
	[5]

	Rice endosperm protein
	REAP (QQFLPEGQSQSQK)
	Antidepressant-like, neuroprotective
	Oral administration activated dopaminergic signaling and produced antidepressant-like effects in animal models, representing the first orally active antidepressant peptide identified from rice proteins.
	Mental health and gut–brain axis modulation
	[6]

	Rice protein hydrolysate
	YSK, VGRNMDE, and DPP-IV inhibitory peptides
	Antidiabetic, antihypertensive
	VGRNMDE exhibited α-amylase inhibitory activity, whereas YSK was identified as an ACE-inhibitory peptide. Rice protein hydrolysate also released peptides with DPP-IV inhibitory activity during digestion, contributing to reduced predicted glycemic index and improved postprandial glucose regulation.
	Dietary management of postprandial glycemia, hypertension, and type 2 diabetes
	[7]







Online Resource 2. Representative studies reporting the incorporation of rice protein and rice-derived peptides into food products and their technological and nutritional outcomes
	Food product
	Rice ingredient
	Purpose of incorporation
	Main technological and nutritional outcomes
	References

	Plant-based seafood analogue (fish cake)
	Brown rice protein isolate
	Develop a sustainable seafood analogue and evaluate environmental performance
	Brown rice protein enabled the production of plant-based fish cakes with substantially lower carbon footprint than conventional surimi products while maintaining technological feasibility.
	[8]

	Plant-based cheese analogue
	Brown rice, broken rice, and rice bran proteins
	Evaluate different rice protein fractions as cheese ingredients
	Different rice protein fractions produced distinct textural properties; broken rice protein improved meltability, brown rice protein increased firmness, and rice bran protein reduced oil separation, demonstrating formulation-specific functionality.
	[9]

	Orange beverage
	Jasmine rice bran protein hydrolysate
	Functional beverage fortification
	Optimization of sucrose, salt and citric acid successfully masked bitterness and undesirable volatiles, resulting in high consumer acceptance while incorporating bioactive peptides into the beverage.
	[10]

	Protein bars
	Brown rice protein
	Improve nutritional quality and storage stability
	Addition of elderberry extract and Diospyros lotus concentrate reduced hardness, increased antioxidant activity, improved microbial stability, and enhanced sensory acceptance.
	[11]

	Vegetable oil-based whipped cream
	Rice bran protein
	Dairy alternative formulation
	Cold plasma-modified rice bran protein improved whipping performance, foam stability, rheological behavior, overrun, texture, and storage stability by enhancing protein functionality.
	[12]

	Low-glycemic crispy noodles
	Rice oligopeptides
	Develop low-glycemic staple foods
	Rice peptides formed starch–peptide complexes that reduced starch digestibility, lowered the predicted glycemic index, and improved the nutritional functionality of crispy noodles.
	[13]

	Plant-based hamburger analogue
	Rice protein concentrate
	Partial replacement of soy protein
	Replacement of 10–20% soy protein with rice protein concentrate under optimized extrusion conditions improved texturization and produced textured vegetable protein suitable for hamburger analogues.
	[14]

	Hybrid yogurt
	Rice protein isolate
	Partial replacement of dairy proteins
	Rice protein was successfully incorporated into hybrid yogurts, although optimization is still required to improve gel strength, reduce syneresis, and enhance texture stability.
	[15]

	Protein bars
	Brown rice flour/protein
	Improve quality during storage
	Arabic and Persian gums reduced hardening, improved texture, microbial stability, and sensory quality while maintaining desirable structural properties during storage.
	[16]

	Protein bars
	Brown rice protein
	Nutritional and antioxidant fortification
	Spirulina and phycocyanin improved antioxidant capacity, reduced hardness, modified protein secondary structure, and enhanced sensory quality.
	[17]

	Rice bread (gluten-free)
	Rice proteins combined with soybean 7S globulin
	Improve gluten-free bread quality
	Protein interactions promoted gluten-like network formation, resulting in lower hardness, greater porosity, improved springiness, and higher sensory acceptance.
	[18]

	Gel candy
	Rice protein/konjac glucomannan hydrogel
	Develop novel plant protein hydrogel
	Composite hydrogel improved gel strength, cohesiveness, viscoelasticity, and microstructure, providing an alternative strategy for confectionery applications.
	[19]

	Plant-based gels
	Rice and pea proteins
	Develop structured vegan foods
	Rice protein–pea protein–gellan gum systems formed stable bicontinuous gels with tunable texture, water retention, and rheological properties for vegan food applications.
	[20]

	Vegan smoothie
	Fermented rice protein concentrate
	Protein fortification
	Solid-state fermentation enhanced protein solubility, emulsifying and foaming properties, water/oil holding capacity, and sensory acceptance, enabling successful incorporation into vegan smoothies.
	[21]

	Rice cakes
	Rice protein
	Nutritional enrichment
	Rice protein supplementation modified starch–protein interactions, increased slowly digestible starch, enhanced thermal stability, and improved protein quality while maintaining product characteristics.
	[22]
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