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ABSTRACT

Background and Objectives: Metabolic diseases are rising rapidly across the Asia—Pacific
region as traditional diets are displaced by refined, low-fibre foods. Resistant starch (RS) is a
fermentable dietary component that modulates gut microbial activity and short-chain fatty
acid (SCFA) production, representing a promising strategy for metabolic and gut health.
However, responses to RS vary according to dose, RS type, and individual context. Methods
and Study Design: This narrative review synthesised evidence from animal and human
studies on RS classification, food sources, microbial interactions, and metabolic regulation.
We evaluated how responses differ by dose, RS type, baseline microbiome composition,
metabolic phenotype, and habitual diet, with particular attention to traditional Asia—Pacific
staple foods and ongoing dietary transitions. Results: Across studies, RS supplementation at
moderate-to-high doses improves insulin sensitivity, hepatic lipid accumulation, and markers
of gut barrier function, primarily through SCFA-mediated and gut hormone pathways.
However, responses are highly context-dependent, varying with baseline metabolic status,
microbiome composition, habitual fibre intake and RS type. Individuals with metabolic
disturbances or low fibre intake tend to show greater metabolic and microbial shifts.
Conclusions: RS is a promising strategy for supporting metabolic and gut health in Asia—
Pacific populations undergoing rapid nutritional transition. Culturally familiar RS-rich foods
offer practical, regionally tailored intervention opportunities. Standardised characterisation,
microbiome-stratified analyses and long-term human studies are needed to clarify who

benefits most, under which conditions and through which mechanisms.

Key Words: resistant starch, gut health, gut microbiome, metabolic health, Asia—Pacific

diets

INTRODUCTION
The global rise in chronic metabolic diseases represents a major public-health concern,' 2
with particularly rapid rises across the Asia—Pacific region.’> Populations spanning South,

East, and Southeast Asia, the Western Pacific and Oceania®’

are experiencing rising rates of
diabetes and related metabolic disorders, driven by rapid urbanisation, lifestyle change and
dietary transitions.® ? These trends highlight the need for accessible, evidence-based dietary
strategies that can be widely adopted to support metabolic health in this region.

Emerging evidence implicates gut health as a key mechanistic link between diet and

metabolic dysfunction.!®!® The gut microbiota, epithelial barrier, and host metabolic



pathways operate as an integrated system regulating immune homeostasis, nutrient
processing, and inflammation. Disruptions to this system, through gut dysbiosis and impaired
barrier integrity, are associated with insulin resistance, dyslipidaemia, and chronic low-grade
inflammation. '>-2*

Resistant starch (RS) has gained increasing attention as a microbiota-directed dietary
component targeting the gut-metabolic axis. Unlike digestible starches, RS resists enzymatic
breakdown in the small intestine and instead undergoes fermentation in the colon,
generating short-chain fatty acids (SCFAs) that support epithelial integrity, modulate immune
responses, and influence glucose and lipid metabolism.?>2¢ These properties position RS as a
promising nutritional strategy for reducing cardiometabolic risk.

The relevance of RS is particularly strong in Asia-Pacific populations, where traditional
diets historically provided substantial RS through cooked-and-cooled rice, starchy root
vegetables, legumes, plantains, and minimally processed grains. Dietary westernisation has

reduced these sources in favour of refined and ultra-processed alternatives, °

coinciding with
rising metabolic disease. Culturally familiar RS-rich foods, therefore, provide an attractive
opportunity for regionally tailored interventions.

This review synthesises experimental and human evidence on RS and metabolic health,
with focus on: (i) RS structural types and food sources; (i1) effects on gut microbiota, SCFA

production, and gut barrier function; (iii) clinical evidence across health and disease; and (iv)

the potential for culturally tailored RS interventions in Asia-Pacific populations.

TYPES AND SOURCES OF RESISTANT STARCH
Definition and classification of resistant starch
Resistant starch (RS) is a fraction of dietary starch that escapes digestion in the small

2728 and undergoes fermentation by the colonic microbiota.?* RS is classified into

intestine
five structural types, based on the mechanism by which it resists small-intestinal digestion:*’

-RS1: physically inaccessible starch trapped within intact plant cell walls.

-RS2: native granular starch with a crystalline structure that resists digestion until cooking
gelatinises it.

-RS3: retrograded starch formed when cooked starches cool and recrystallise.

-RS4: chemically—modified starches engineered to resist digestion.

-RSS5: amylose-lipid complexes produced during processing, including frying and

extrusion.



These structural differences influence fermentation kinetics, SCFA production, and
downstream physiological effects. Figure 1 summarises RS types, mechanisms of resistance,

and key food sources, particularly examples within Asia Pacific diets.

Dietary sources and processing effects

The RS content varies widely and is strongly influenced by botanical source and processing,
particularly cooking, cooling, and ripeness. For example, unripe bananas (e.g., green bananas)
contain substantially more RS than ripe bananas.>* Repeated cooking/cooling cycles markedly

31-33

increase RS3 formation in starchy foods such as rice and potatoes, while legumes provide

consistent RS1 through intact cellular structures, with additional RS3 formed during
cooling. 3%

Across Asia Pacific populations, traditional dietary patterns rich in rice, legumes, and
starchy tubers likely provided higher RS intakes than Western diets dominated by refined
grains. Contemporary estimates suggest that Indian and Chinese diets yield 2—4 times higher
(10-18 g/day) RS intake®® 3 than in the United States (4.9 g/day),*® Europe (3-6 g/day),***°

and Australia (3-9 g/day).*! As dietary westernisation progresses and reliance on refined

grains increases, habitual RS exposure in the region has likely declined.

RESISTANT STARCH AND GUT MICROBIOTA
Diet is a major determinant of gut microbiota composition.*> RS escapes enzymatic digestion
in the small intestine and is fermented by colonic microbes, producing SCFAs and reshaping

43,44 -

microbial ecology in a dose- and substrate-specific manner.*

46, 47 and has been associated with

Higher RS intake alters gut microbial diversity
favourable metabolic outcomes, including slower weight gain in humans.*® Although distinct
RS types enrich different microbial groups, a consistent feature across studies is the
enrichment of Ruminococcus bromii, a key “gateway degrader” that initiates RS hydrolysis**
47 and facilitates cross-feeding to butyrate-producing taxa such as Eubacterium rectale.** >
These microbial shifts are accompanied by increased SCFA production, though the magnitude
and profile of SCFAs vary according to RS type, dose and individual fermentative capacity.

Collectively, RS intake reshapes the gut microbiota, promotes SCFA production, and
supports metabolic improvements related to obesity and weight regulation. However,
substantial inter-individual variability — driven by baseline microbiota, habitual diet, RS type,

and fermentative capacity — remains a defining feature of RS responsiveness. This variability



underscores the need for microbiome-informed interpretation and supports the rationale for

personalised approaches to RS-based dietary interventions.

SHORT-CHAIN FATTY ACID PRODUCTION AND METABOLIC EFFECTS
The metabolic effects of RS are largely mediated through fermentation-derived SCFAs
produced by the colonic microbiota.’! The principal SCFAs — acetate, propionate, and
butyrate — exert diverse effects on host metabolism, gut barrier integrity and endocrine
signalling, positioning SCFA production as a key mechanistic link between RS intake and
metabolic health.
Influence on glucose homeostasis and insulin sensitivity
SCFAs influence glucose homeostasis through both direct metabolic actions and gut
hormone-mediated pathways.”?>* Butyrate improves insulin sensitivity by enhancing
mitochondrial function and increasing energy expenditure,” while acetate and propionate
stimulate enteroendocrine secretion of GLP-1 and PYY via FFAR2 signalling.>> >3

In humans, RS supplementation (1540 g/day) improves insulin sensitivity, with beneficial
effects reported in populations with overweight, obesity, type 2 diabetes, and Metabolic
Associated Steatotic Liver Disease (MASLD). Reported benefits include improved insulin

48, 56, 57

sensitivity, reduced intrahepatic triglyceride content,”® and modest effects on body

weight in some intervention contexts.*®: ° These improvements coincide with shifts toward

saccharolytic and butyrogenic gut microbiota*® and bile acid remodelling.’®

supporting an
integrated SCFA-driven and gut hormone—mediated mechanism that varies with dose,
duration, and baseline metabolic status.

Beyond glycaemic control, RS fermentation also influences lipid metabolism and
adiposity. In MASLD, RS supplementation reduces intrahepatic lipid accumulation and alters

bile-acid profiles.*®

Animal studies further demonstrate enhanced hepatic cholesterol
clearance, increased fat oxidation®® and reduced adiposity alongside elevated SCFA
production and circulating levels of GLP-1 and PYY.% Collectively, these findings support a
plausible pathway linking RS fermentation to improved hepatic lipid handling, reduced

ectopic fat, and increased energy expenditure.

Appetite regulation and satiety signalling
Appetite regulation provides an additional, though secondary, pathway linking RS
fermentation to metabolic outcomes. In a key human trial, targeted colonic delivery of

propionate increased postprandial GLP-1 and PYY secretion, reduced energy intake and



attenuated weight gain over 24 weeks.>* Notably, acute gut hormone responses diminished
over time, suggesting that longer-term benefits extend beyond satiety signalling alone.
Consistent with this, animal studies demonstrate that acetate and propionate stimulate GLP-1
release primarily via FFAR2-dependent pathways, with RS supplementation reducing energy

intake and adiposity alongside increased SCFA production.>? 3%

Variability in SCFA responses
A defining feature of RS interventions is substantial inter-individual variability in SCFA

responses. While many trials report increased SCFA production following RS

61-74 75-79

supplementation, others show no change, or decreases,®’ reflecting differences in RS

type, dose, duration, and baseline microbiome composition. Interpretation is further

complicated by weak correlations between faecal and circulating SCFA concentrations®!: 82-84

and methodological heterogeneity in SCFA measurement.’

Together, these factors limit
cross-study comparability and contribute to heterogeneity in reported metabolic outcomes.
Overall, RS influences metabolic regulation primarily through SCFA-mediated effects on
glucose homeostasis, lipid metabolism, adiposity and appetite signalling. However, marked
inter-individual variability — driven by microbiome composition, RS type and dose, and
measurement limitations — remains a key challenge. These considerations underscore the

importance of linking SCFA production to downstream physiological targets, particularly gut

barrier function, which is addressed in the following section.

RESISTANT STARCH AND GUT PHYSIOLOGY
SCFAs generated through RS fermentation play a central role in maintaining intestinal barrier
integrity and mucosal homeostasis. Among these, butyrate is a primary energy source for
colonocytes and is consistently associated with enhanced epithelial integrity and reduced
intestinal permeability across experimental models.86-88 SCFAs also modulate immune
signalling by promoting anti-inflammatory pathways, supporting mucus-layer function and
suppressing cytokine-driven inflammation, thereby reinforcing barrier resilience.® *°
Although butyrate has received the greatest attention, acetate and propionate contribute to
mucosal protection through complementary mechanisms,* highlighting that the physiological
effects of RS fermentation reflect the combined action of SCFA mixtures rather than isolated

metabolites. Consequently, RS-induced changes in SCFA profiles may differentially

influence gut physiology depending on microbial composition and mucosal health.



Overall, RS supports gut physiological function through SCFA-mediated reinforcement of
epithelial and immune processes; however, these effects are dose- and context-dependent,’!
varying with RS type, fermentative capacity, microbiome composition and host factors. This
underscores the importance of defining effective and safe RS dosing strategies and linking gut
physiological responses to clinical outcomes, as examined in the following section on human

intervention studies.

CLINICAL EVIDENCE AND HUMAN TRIALS

RS supplementation in healthy populations

In healthy populations, the effects of RS vary across the dose spectrum. Moderate-to-high
doses (e.g., 22-40 g/day over 1.5-12 weeks) consistently improve peripheral insulin
sensitivity,93 fasting glucose, and gut microbiota composition (e.g., enriching beneficial
butyrate-producing taxa such as Roseburia, Ruminococcus bromii, and Faecalibacterium
prausnitzii)®* — without corresponding weight loss.”* ** These findings indicate metabolic
benefits independent of body weight change. In contrast, lower doses (e.g., 3.5-7 g/day over
4-6 weeks) primarily confer gastrointestinal benefits, including enrichment of beneficial taxa
such as Bifidobacterium and Akkermansia and improvements in bowel regularity, with less
consistent evidence for increased SCFA production.”” This pattern suggests that microbiota
modulation might precede measurable fermentation outputs and systemic metabolic effects.
Evidence also suggests an upper threshold for RS efficacy. In a dose-escalation trial, SCFA
responses to RS4 increased up to ~35 g/day but plateaued at higher intakes, with no further

gains observed at 50 g/day, potentially reflecting saturation of colonic fermentative

capacity.”

RS supplementation in metabolic disorder populations

In metabolically compromised populations, higher RS doses are generally required to elicit
clinically meaningful effects, with outcomes varying by metabolic phenotype. In adults with
type 2 diabetes, supplementation with 40 g/day high-amylose maize RS2 for 12 weeks
reduced postprandial glucose excursions and showed trends toward improved skeletal-muscle
glucose uptake, despite no significant weight loss.’’ In prediabetes, similar-duration
supplementation reduced inflammatory markers but produced limited improvements in insulin
98

sensitivity or ectopic fat,” suggesting modest glycaemic and anti-inflammatory benefits in

early dysglycaemia.



Stronger effects are observed in obesity and metabolic syndrome, particularly at higher
doses and under energy-restricted interventions. Randomised trials using 30-50 g/day RS
report reductions in visceral adiposity, improved insulin sensitivity and favourable lipid
profiles, especially when RS replaces digestible starch.46, 48 These improvements are
accompanied by enrichment of saccharolytic microbiota, increased faecal SCFAs and
alterations in bile-acid metabolism that track closely with metabolic improvements.

Beyond glycaemic control, RS has demonstrated organ-specific metabolic benefits in
conditions characterised by ectopic fat accumulation and metabolic toxicity. In MASLD,
prolonged RS supplementation (20 g twice daily for 4 months) reduced intrahepatic
triglyceride content and improved liver-related metabolic markers.® Lower RS doses have
also reduced inflammation, oxidative stress and uraemic toxins, indicating benefits in
metabolically vulnerable populations with altered gut—kidney axis.”® Together, these findings
indicate that RS acts primarily as a metabolic modulator rather than a weight-loss agent.

Meta-analyses support these trial-level observations, showing consistent improvements in
fasting glucose, insulin resistance indices, inflammatory markers and selected lipid
parameters across overweight, obese and diabetic populations, while pooled effects on body
weight and energy intake remain small or non-significant.'®-!% The major beneficial effects

of RS supplementation in humans are summarised in Table 1.

Dose—response, tolerability, and sources of variability

Across studies, RS supplementation is generally well tolerated. Mild gastrointestinal
symptoms (e.g., bloating or flatulence) are the most commonly reported adverse effects and
typically resolve with microbial adaptation.”™ 1% 197 Gradual dose escalation — beginning at
~10-15 g/day and increasing in 5-10 g increments — improves tolerability, even at higher
target doses.”> 106

A consistent feature across trials is substantial inter-individual variability in metabolic
responsiveness. Baseline microbiome composition strongly predicts response, with
individuals lacking key RS degraders, such as Ruminococcus bromii, often showing minimal
SCFA, GLP-1 or insulin responses, while those with higher baseline abundances demonstrate
more robust metabolic benefits.*”- ¥ 1% Habitual fibre intake and baseline microbial signatures
further modify responsiveness, highlighting the importance of dietary context and microbial
capacity.'?”

Heterogeneity is also influenced by RS type. RS2 has the strongest clinical evidence base,

whereas RS3 from cooked—cooled foods is more food-based but difficult to achieve at



therapeutic doses, and RS4 varies widely in structure and physiological effects. Despite these
differences, most trials treat RS as a uniform entity, limiting the interpretation of type-specific

efficacy.*> 110

Evidence from Asia-Pacific populations

Evidence from Asia—Pacific populations highlight how habitual diet modifies RS effects. In
Korean adults, higher dietary RS intake is associated with lower prevalence of metabolic
syndrome independent of total carbohydrate intake. In Chinese intervention studies,
supplemental RS2 improved insulin sensitivity, reduced visceral adiposity, and lowered
intrahepatic triglyceride content despite moderate baseline RS intake from traditional diets.**
38 These findings indicate that RS supplementation remains effective even in populations with
relatively high background intake, though response magnitude may differ from Western
cohorts with lower habitual RS exposure.’® ' This context supports culturally tailored
strategies that prioritise preservation and optimisation of traditional RS-rich foods alongside,

or instead of, purified supplements.

REGIONAL AND CULTURAL PERSPECTIVES
Resistant starch in Asia-Pacific diets
Traditional dietary patterns across many Asia—Pacific populations have historically provided
substantial RS, largely through staple starchy foods prepared with minimal processing. Indian
and Chinese diets are estimated to supply approximately 10-15 g RS/day — around two-fold
higher than intakes reported in Western settings — reflecting greater consumption of rice,
legumes and tubers.*® 3* Similar profiling in Korea confirms that traditional starchy foods
remain major contributors to RS intake.!'": !> These baseline intakes are relevant when
considering supplementation strategies, as habitual diets in the region may already approach
biologically meaningful RS exposure.

Key traditional staples such as rice, legumes, taro and green bananas can provide
substantial RS when consumed in minimally processed forms or prepared in ways that
promote starch retrogradation.*> '3 Cooking-cooling cycles increase RS content in rice and

33

reduce postprandial glycaemia,” while cold storage of parboiled germinated brown rice

markedly increases RS formation through retrogradation.''* Legumes such as lentils,
chickpeas, black beans, and pinto beans retain meaningful RS after cooking and cooling.?> 15
For root crops, taro corms contain 70-80% starch on a dry basis, and technological processing

(heating, autoclaving, enzymatic debranching, retrogradation) can increase RS content up to
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~35% with associated reductions in predicted glycaemic index.!'® Green banana flour
contains particularly high RS (40-60 g/100 g dry basis), while taro can reach ~35% RS with
appropriate processing.!'6!" Collectively, these data indicate that traditional Asia—Pacific
foods can deliver substantial RS when appropriate varieties and preparation/storage methods
are used, reducing reliance on purified supplements.

However, rapid nutritional transition is shifting carbohydrate quality across the region.
Increased consumption of refined grains and ultra-processed foods, driven by urbanisation
and globalised supply chains, is associated with greater metabolic syndrome risk.!?%1?? These
shifts suggest that habitual RS exposure has declined in many settings, potentially
contributing to rising rates of obesity, type 2 diabetes and MASLD.

Potential for culturally tailored RS interventions

Embedding RS-focused strategies within existing food cultures offers a practical and
potentially more sustainable alternative than reliance on supplementation alone. Across South
and Southeast Asia, this may involve greater use of legumes and millets, alongside
preparation methods such as cooling or reheating rice to increase RS content.?® 3% 37 115 Ip
East Asia, traditional consumption of sweet potatoes, taro and mixed-grain porridges provides

structurally diverse RS fractions,'!> 16

while Pacific Island staples such as taro, yam, cassava
and green banana dishes offer high RS when minimally processed.!!”!"” These culturally
familiar approaches — steaming and cooling, overnight storage, mixed-grain cooking,
selective use of less-polished cereals — can meaningfully increase RS intake without imposing
unfamiliar eating patterns.

The rationale for regionally tailored interventions is further supported by evidence that gut
microbiota composition in Asia—Pacific populations is strongly shaped by diet and
urbanisation. Studies in Thailand and China demonstrate that traditional, fibre-rich diets are
associated with a greater abundance of SCFA-producing bacteria, whereas Westernised
dietary patterns and urbanisation are linked to loss of microbial diversity and fermentative
capacity.!?"!% These findings underscore that diet-microbiota relationships are context-
specific, and that RS-based interventions must account for local dietary and microbial
backgrounds.

Baseline microbiome composition also appears to influence RS responsiveness.!?* Higher
habitual fibre intake and specific microbial signatures predict stronger SCFA responses to
fermentable substrates, whereas individuals adapted to low-fibre, refined-carbohydrate diets

may require longer or more gradual RS exposure to achieve comparable benefits.!%% 126
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Persistent microbiota and host-tissue "memory" effects associated with longstanding obesity
may further modulate responsiveness, supporting the positioning of RS as a cumulative, long-
term dietary strategy rather than a short-term intervention.!'?’-13

Taken together, RS interventions embedded within regional food cultures represent a
promising approach to mitigating metabolic disease risk in Asia—Pacific populations
undergoing rapid nutritional transition. Key knowledge gaps remain regarding optimal RS
dosing across metabolic phenotypes, differential responsiveness across diverse dietary and
microbiome backgrounds, and interactions between RS and region-specific microbial

ecologies. Addressing these gaps will be essential for translating RS-based strategies into

effective, culturally relevant dietary interventions.

CLINICAL IMPLICATIONS, FUTURE DIRECTIONS, AND RESEARCH GAPS
Standardisation and translation challenges
A major barrier to translating RS research into clinical and public health practice is ongoing
heterogeneity in RS measurement, classification, and reporting. Although validated in vitro
methods now exist to quantify starch escaping small-intestinal digestion,!3!: 132 RS is still
inconsistently assessed across studies and often measured in raw ingredients rather than foods
as consumed. Given the strong influence of cooking, cooling and food structure on RS
content, this limits comparability and clinical relevance.'** In addition, incomplete reporting
of RS type, dose and food matrix further complicates synthesis, while emerging evidence
suggests that structure-based RS classifications alone may not adequately capture
fermentation and microbiome responses.'** 13° Future research should prioritise harmonised,
food-relevant RS measurement, transparent reporting of RS characteristics, and frameworks
that better link RS structure to biological function.

Collectively, these sources of heterogeneity—spanning RS type, dose, food matrix,
population characteristics, and outcome measurement—Iimit cross-study comparability and
limit the interpretability of pooled effect estimates, particularly in the context of substantial

inter-individual variability.

Personalised nutrition and inter-individual variability

Substantial inter-individual variability is a consistent feature of RS intervention studies, with
baseline gut microbiota composition, habitual fibre intake and metabolic status strongly
influencing responsiveness. These findings challenge uniform intake recommendations and

support a shift toward microbiota-informed, personalised approaches. Evidence that baseline
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microbial signatures and dietary patterns predict SCFA and metabolic responses highlights
opportunities for stratified trial designs and targeted interventions. Key priorities include
identifying pragmatic predictors of responsiveness and testing strategies to enhance RS
fermentation capacity in low responders, positioning RS as a flexible component of

personalised nutrition rather than a fixed-dose intervention.

Toward clinical implementation

Beyond its role as a dietary fibre, RS may also complement emerging microbiome-directed
therapies by supporting microbial stability and metabolic function in perturbed gut
ecosystems. Early evidence suggests potential synergy with probiotics or other microbiome-

modulating approaches,” 136 137

although direct clinical validation remains limited. Future
trials will need to define optimal RS type, dose and timing when used alone or in combination
with microbiome-targeted interventions, and to establish whether RS can enhance the

durability of metabolic benefits across disease contexts.

CONCLUSION

RS is a promising dietary component with beneficial effects on both metabolic and gut health,
with outcomes dependent on RS type, dose, food matrix, and individual metabolic and
microbiome context. Evidence from human and experimental studies indicates that RS is
associated with improvements in metabolic health primarily through fermentation-derived
pathways, including SCFA production, gut barrier support, and endocrine signalling, while
exhibiting substantial inter-individual variability. These features are particularly relevant in
populations undergoing dietary transition, including those across the Asia-Pacific region,
where traditional RS-rich foods are increasingly displaced by refined carbohydrates. Progress
in this field will depend on standardised RS characterisation, microbiome-stratified trial
designs, and longer-term human studies to define when, for whom, and in what form RS can

be most effectively deployed.
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RS Types

Description

Mechanism of
resistance

Food sources

Examples of
typical foods in
Asia-Pacific

Resistant
starch (RS)

Resist hydrolysation
in the small intestine

Pass to the colon

Colonic
fermentation

23

Short-chain

fatty acid
production

Physically Resistant granules Retrograded starch Chemically Amylose-lipid
inaccessible starch modified starch complexes
Protected by intact Native crystalline Recrystallisation of Chemical cross- Helical amylose-
cell walls and food structure resistant to amylose during linking, lipid structures

matrices digestion; destroyed cooling after cooking esterification, or formed during

by cooking other modifications processing

Whole grains, seeds, | Raw potatoes, green Cooked-cooled Food starch, hydrolysed | | Foods processed by
legumes, tubers, bananas, high- potatoes, rice, pasta, | | starch; Processedfoods | | extrusion or frying
cereals amylose maize, bread with modified starches,

éo uncooked plantains commercial RS .

Ld v supplements

Brown rice, whole @g @ © Fried rice products,
millet, lentils, . - Modified tapioca/wheat || extruded cereal/
chickpeas, whole Green bananas, raw Sushi, onigiri, potato | starch in processed snack, traditional fried
barley taro, cassava salad \/baked goods, noodles | | starch-based foods

Figure 1. Classification of resistant starch



Table 1. Major beneficial effects of resistant starch supplementation in humans
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Beneficial effect RS type / dose Population Key findings References
1 Improved insulin RS2 Males with overweight/obesity RS improved insulin sensitivity in men with overweight and metabolic 56,93
sensitivity 15-40 g/day x 4-12 weeks  or metabolic syndrome syndrome, with effect magnitudes comparable to moderate weight loss. No
significant change observed in women.
2 Reduced postprandial RS2 40 g/day x 12 weeks Well-controlled T2DM RS lowered postprandial glucose and enhanced postprandial GLP-1 57
glucose (HbAlc ~47 mmol/mol) concentrations.
3 Reduced fasting RS2/RS3 Overweight/obese adults; RS reduced fasting glucose, fasting insulin, and HOMA-IR, with greater 101, 102
glucose and HOMA- 1045 g/day T2DM effects at higher doses and longer durations. Insulin sensitivity and HbAlc
IR (>28 g/day optimal; were improved in diabetic population. Dose threshold: >28 g/day and >8
>8 weeks) weeks for optimal glycaemic benefit.
4 Reduced intrahepatic RS2 40 g/day x 4 months MASLD patients RS reduced intrahepatic triglyceride content and liver enzyme levels in 58
triglycerides MASLD patients, with benefits partially independent of weight loss.
5 Reduced visceral RS2 40 g/day x 8 weeks Overweight/obese T2DM RS reduced body weight and visceral fat in adults with overweight/obesity 48, 100
adiposity adults and T2DM. Weight loss was not maintained after RS discontinuation.
and body weight
6 Lower metabolic Habitual dietary RS Korean adults with/without Higher habitual RS intake was inversely associated with metabolic 111
syndrome prevalence  (estimated from 24-h obesity and metabolic syndrome and elevated triglycerides in men. No significant association was
(observational) recall; no supplementation)  syndrome found in women.
(KNHANES 2016-2018)
7 Enrichment of RS2/RS3 Overweight/obese adults RS consistently enriched R. bromii, Roseburia, F. prausnitzii, B. 48,76

SCFA-producing
microbiome

8 Alterations in gut
microbiota
composition; high
inter-individual
variability

9 Increased faecal
SCFA production

2540 g/day x 3—8 weeks

RS2
3.5-25 g/day x 3—4 weeks

RS2 (hi-maize vs potato)
2040 g/day x 2—4 weeks;
RS4 10-35 g/day

Healthy adults; adults with
obesity or chronic constipation

Healthy adults

adolescentis and Akkermansia. Enrichment of B. adolescentis was
associated with increased weight loss.

RS-rich diet increased the abundance of Bifidobacterium, Akkermansia,
Prevotella, Megamonas, Roseburia, R. bromii, F. prausnitzii,, and induced
distinct compositional changes compared to non-starch polysaccharide and
weight-loss diets. However, diet accounted for only 10% of the total
variance in microbiota composition, 90% attributable to inter-individual
differences in baseline microbiota.

RS increased butyrate and total SCFAs compared to habitual diet and non-
RS fibre. The source of RS strongly influenced SCFA production — potato
RS2 produced the greatest butyrate increase, while maize RS2 did not.
Different RS4 structures directed either butyrate or propionate production,
with effects plateauing at 35 g/day.

76,95, 137, 138

50, 69, 70

RS: Resistant starch; T2DM: Type 2 diabetes mellitus; HOMA-IR: Homeostatic Model Assessment of Insulin Resistance; HbAlc: Glycated haemoglobin; GLP-1: Glucagon-like peptide-1; SCFA:
Short-chain fatty acid; MASLD: Metabolic dysfunction-associated steatotic liver disease; IL-6: Interleukin-6; TNF-o: Tumour necrosis factor-alpha; CRP: C-reactive protein; IS: Indoxyl sulfate; TBARS:
Thiobarbituric acid reactive substances; KNHANES: Korea National Health and Nutrition Examination Survey.



Table 1. Major beneficial effects of resistant starch supplementation in humans (cont.)
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Beneficial effect RS type / dose Population Key findings References
10 Improved bowel RS2 (potato RS or RS Healthy adults RS improved stool consistency and frequency, and normalised stool form 95,137,138
function and stool blend of potato + green + Or adults with (reducing both diarrhea- and constipation-associated bowel movements)
regularity apple) 3.5-30 g/day x 2-6  chronic constipation
weeks; RS3 9 g/day x 12
weeks
11 Reduced systemic Varied RS types, Healthy adults; or adults with, RS reduced circulating and inflammatory biomarkers (IL-6 and TNF-a) 98, 104, 105
inflammation 1045 g/day x overweight, prediabetes, across diverse populations, reduced CRP in T2DM patients.
4-14 weeks diabetes, or haemodialysis
12 Reduced uraemic RS2 16 g/day x 4 weeks Haemodialysis patients RS reduced uraemic toxin (IS), oxidative stress marker (TBARS), and 99
toxins and oxidative inflammatory biomarker (IL-6)
stress

RS: Resistant starch; T2DM: Type 2 diabetes mellitus; HOMA-IR: Homeostatic Model Assessment of Insulin Resistance; HbAlc: Glycated haemoglobin; GLP-1: Glucagon-like peptide-1; SCFA:
Short-chain fatty acid; MASLD: Metabolic dysfunction-associated steatotic liver disease; IL-6: Interleukin-6; TNF-a: Tumour necrosis factor-alpha; CRP: C-reactive protein; IS: Indoxyl sulfate; TBARS:

Thiobarbituric acid reactive substances; KNHANES: Korea National Health and Nutrition Examination Survey.



