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This is why gut health is 
the hottest of hot topics



What is fibre?

The fraction of the edible part of plants or their extracts (or synthetic 
analogues) that are resistant to digestion and absorption in the small 
intestine, usually with complete or partial fermentation in the large intestine

Promotes one or more of the following beneficial physiological effects:

• Laxation

• Reduction in blood cholesterol

• Modulation of blood glucose

Includes oligosaccharides, polysaccharides and lignins



Westenbrink S et al. Food Chem 2013;140:562-7

O’Grady J et al. Aliment Pharmacol Ther 2019;49:505-15



O’Grady J et al. Aliment Pharmacol Ther 2019;49:505-15



The health benefits

Barber TM et al. Nutrients 2020;12:3209



Prebiotic fibre is like fertiliser for 
your gut microbiota

And what defines prebiotic fibre 
continues to broaden as too the 
health links being made



The evolving 
definition of 
a prebiotic

Carlson JL et al. Curr Dev Nutr 2018;2:nyz005



Today’s definition of a prebiotic

The definition expands the concept 
of prebiotics to possibly include 
non-carbohydrate substances, 

applications to body sites other than 
the GI tract, and diverse categories 

other than food

“A substrate that is 
selectively utilized by 
host microorganisms 
conferring a health 

benefit.”



Gibson GR et al. Nature Reviews 2017;14:491-502



Health effects of 
prebiotics

Include benefits to:

GI tract (inhibition of pathogens, 
immune stimulation, gut barrier 
permeability)

Cardiometabolism ( insulin sensitivity, 
blood lipids)

Mental health (metabolites that 
influence brain function and cognition)

Bone ( mineral bioavailability)



Gibson GR et al. Nature Reviews 2017;14:491-502



Health 
effect of 
prebiotics

Sawicki CM et al.
Nutrients 2017;9:125



Health 
effect of 
prebiotics

Sawicki CM et al.
Nutrients 2017;9:125



SCFAs
(Short-chain fatty acids) Metabolites of bacterial fermentation of 

prebiotic fibre and resistant starch

Used as an energy source by enterocytes 
and for microbial growth (butyrate) or 
transported into the bloodstream 
(acetate and propionate)

Modulate aspects of metabolic activity 
including colonocyte function (nutrient 
absorption, pH and motility), pathogen 
proliferation, intestinal barrier integrity, 
inflammation, blood lipids and appetite



SCFAs – it’s 
complex

Koh A et al. Cell 2016;165:1332-45



Fructans

Polymers of fructose found in onions, garlic, barley, wheat, agave, 
artichokes, asparagus and leeks

Includes:

• Inulin (11-60 chain length)

• Oligofructose (3-10 chain length) derived from inulin

• Fructo-oligosaccharides (3-5 chain length) derived from sucrose

Rapidly fermented by Bifidobacterium and Lactobacillus which are 
preferentially stimulated to grow, causing significant changes in the 
composition of the gut microbiota



GOS

Galacto-oligosaccharides (GOS) are made from lactose by the 
trans-glycosylating activity of β-galactosidase

Human studies show a change in colon flora composition and 
activity following consumption of GOS

Favourable physiologic benefits linked to relieving constipation, 
improving calcium absorption, and retarding the development 
of colon cancer in rat model systems



Top prebiotic 
foods

Aromatic vegetables including 
onions, leeks, celery, asparagus, 
garlic and Jerusalem artichokes are 
high in fructans (inulin and FOS)

Legumes (esp. lentils) high in GOS

Barley and oats (beta-glucan)

Foods high in resistant starch such as 
cooked and then cooled potatoes, 
legumes and green bananas



Dietary fibre interventions 
(particularly involving fructans and 
GOS) ↑ faecal abundance of 
Bifidobacterium and Lactobacillus as 
well as faecal butyrate concentration 
but did not affect α-diversity (number 
of distinct organisms)



An acute change in diet (going 
from strictly animal-based to plant-
based diet) alters microbial 
composition within just 24 h, with 
reversion to baseline within 48 h of 
diet discontinuation 



A long-term 
game

Response to  dietary fibre is 
not uniform and varies 
depending on the composition 
of an individual's pre‐existing 
microbiota which is influenced 
by previous dietary habits

O’Grady J et al. Aliment Pharmacol Ther 2019;49:505-15



The ageing
gut microbiota

The ageing microbiota, just like the 
ageing person, suffers from reduced 
resilience

Exposure to antibiotics, changes in 
diet, medication, and lifestyle have a 
large effect on the composition of 
the gut microbiota in older adults

DeJong EN et al. Cell Host Microbe 2020;28:180-9



Prebiotic 
fibre and 
cognition

Berding K et al. Exp Biol 
Med 2021;246:796-811



High-fructan 
barley

BARLEYmax™ is a naturally bred 
barley cultivar developed by 
CSIRO

Much higher fibre than regular 
barley and other grains and rich 
in resistant starch and fructans

Fructans mainly in the length of 3 
to 12 which includes both FOS 
and inulin



Fructans and 
bowel health

Meta-analysis of RCTs comparing 
low and high fructan diets on 
stool frequency

Favourable effect of fructans on 
increasing the mean number of 
stools per week by an additional 
1.6 bowel movements

Similar benefit for both FOS and 
inulin



Why is it so?

Fermentation of fructans leads to 
bacterial biomass and production of SCFAs

SCFAs  absorption of salts and water into 
the bowel which  moisture content of the 
faecal bolus and also have neuronal effects 
on bowel smooth muscle resulting in 
intestinal motility

Effect of fructans on biomass and faecal 
bulk can translate into  stool frequency 
and softer stools



Resistant 
starch

Component of dietary fibre

CSIRO estimates put RS 
consumption of Australian 
adults at 3 to 9 g/d

Goal of 15-20 g/d 
recommended for optimal 
bowel health

Designation Description Examples

RSI Physically 
inaccessible starch

Coarsely ground or 
whole-kernel grains

RS2 Granular starch High-amylose maize 
starch, raw potato, raw 
banana starch

RS3 Retrograded starch Cooked and cooled 
starchy foods

RS4 Chemically 
modified starches

Cross-linked starch

RS5 Amylose-lipid 
complex

Stearic acid-complexed 
high-amylose starch



Resistant starch –
health benefits

Functions like fermentable soluble 
fibre

Changes microbial composition

Fermentation by bacteria to SCFAs

BSL regulation and improvement in 
insulin sensitivity

Appetite regulation via SCFAs effect 
on appetite hormones (leptin, GLP-1 
and peptide YY)



Summary

A wide variety of foods and substances are now considered prebiotics

Health effects of prebiotics are diverse and growing as the evidence base 
grows

Fructans (inulin and FOS) and GOS are the best-studied prebiotics

Favourable changes in the gut microbiota from prebiotics commonly reported 
by changes in abundance of Bifidobacterium and Lactobacillus 

All roads point to a dietary pattern rich in a diversity of plant-based foods of 
different fibre types as being the key way to gain the health benefits from 
prebiotics
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