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▪ Functional oligosaccharides
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Functional oligosaccharides

• What are functional oligosaccharides?
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• Have positive effects on human health, both in the prevention

and in treatment of chronic diseases.

• Food ingredients which have health benefits

‟Let food be thy medicine and medicine be thy food″

̶  Hippocrates

• Characteristics

• Water soluble, so called soluble fiber

• Can not be digested, so called resistant fiber

• Can grow microbiomes or interact with microbiomes, so called prebiotics



CONFIDENTIAL

Functional oligosaccharides

• Sources  
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▪ Extraction or hydrolysis from biosourced polymers. Ex.: Resistant dextrin

▪ Synthesis from simple mono- or oligo- saccharides. Ex. : Polydextrose, 
galactooligosaccharides

• Efficacy

▪ In vitro: grow good bacterias, prevent pathogens growth

▪ In vivo: health benefits by clinical trial
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▪Resistant dextrin

▪ Fructooligosaccharides (FOS)

▪Human milk oligosaccharides (HMOs)
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▪ Functional oligosaccharides
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Resistant dextrin

❖Two types of polymers in starch
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a-1,4

a-1,6

a-1,4

Long linear chain and can form gel network Branched chain, slippery
texture

❖Can be obtained from starch

Starches Banana Wheat Potato Corn Starches High 
amylose 

maize

Pea

Amylopectin 83% 80% 77% 75% Amylose 40% 61%
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Resistant dextrin

› Production process
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Starch (corn or wheat) + Acid

60-80°C 
fluidification

Drying

Dextrinization

Purification 

Industrial grade
Yellow dextrin (glue)

resistant dextrin
Fiber enrichment

Starch (corn or wheat) Pyrolysis Enzymatic treatment

Convert normal a-1,4 to random 1,2-,1,3-, 
1,4-, a or b linkage

Resistant
maltodextrin

by by
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Resistant dextrin

Health benefits

Maintain tooth
mineralization

Maintain blood
glucose and insulin

level

Help retain health
triglyceride level

Applications: 

Functional drinks Dietary meal Confectionary
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▪ Functional oligosaccharides
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Fructooligosaccharides FOS 
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Sources:

Inulin

Glucose unit

Fructose unit

Rich in inulin

b-2,1
Chemical or enzymatic

degredation
Fructooligosaccharides

(FOS)

b-2,1 resistant to hydrolysis by 
salivary and intestinal digestive 

enzymes 

Health benefits:

• Microbiota modulation (prebiotics)
• Promote calcium absorption
• Nature sweetener. 

Comparison of potential
prebiotic effects and
fermentability
of FOS and four other
resistant starches using an
in vitro fermentation
system and measuring
changes in total gas
production, pH, and
formation of SCFAs (short
chain fatty acids)

Jennifer M. Erickson et al., Foods 2018, 7(2), 18

Side-effect:
• Grow E. coli, Clostridium (pathogens) 

J Appl Microbiol. 83 (3): 367–374
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▪Resistant dextrin

▪ Fructooligosaccharides (FOS)

▪Human milk oligosaccharides (HMOs)

▪ Functional oligosaccharides



CONFIDENTIAL

Human milk oligosaccharides (HMOs)

❖HMOs are a group of unique oligosaccharides
found in human milk

❖HMOs are the 3rd LARGEST SOLUTE in
human milk after lactose and fats

❖Over 200 different oligosaccharides in human
milk, with 2’-FUCOSYLLACTOSE (2’-FL) being
the MOST ABUNDANT, 2.4 g/L

❖The types and levels of HMOs VARY
considerably among women, regions and the
stages of lactation.

❖A range of most significant abundant HMOs
can be produced by fermentation and high
diversity HMOs (>30 structures) can be
produced by mucin extraction enabling
SCALABLE PRODUCTION.

❖Research indicates that commercially produced
HMOs can mimic some of the HEALTH-
PROMOTING EFFECTS of HMOs in human
milk.
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Structures of HMOs
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Monosaccharide key:

Glucose Galactose Fucose

N-acetyl-glucosamine
(GlcNAc)

N-acetyl-neuraminic acid
(Neu5Ac)

a-1,2

b-1,3a-1,4

a-2,3

a-2,6

a-1,3

b-1,4b-1,3

b-1,6

n=0-15 
b-1,4

b-1,4

a-1,2

2-Fucosyllactose

Lacto-N-Neotetraose

• HMOs contain Glucose, Galactose, Fucose and Sialic acid

Adapted from Bode, Adv. Nutr. 3: 383S–391S, 2012.

Human milk oligosaccharides (HMOs)
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› HMOs health benefits
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Human milk oligosaccharides (HMOs)

HMOs ARE IMPORTANT BIOACTIVES

that promote and maintain health from
birth to early life

➢ HMOs are highly bifidogenic and promote
bifidomaterial-dominated microbiota

➢ HMOs strengthen gut barrier function
and act as decoys for pathogens

➢ HMOs stimulate immune system
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Human milk oligosaccharides (HMOs)

Manufacture of 2’-FL
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Human milk oligosaccharides (HMOs)

16

HMOs are highly bifidogenic

➢ Growth of various potentially pathogenic or 
probiotic bateria using glucose, lactose, GOS
and 2’-FL as a sole carbon source 
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Human milk oligosaccharides (HMOs)

HMOs act as decoy for pathogens
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Human milk oligosaccharides (HMOs)

• Mucin glycans and HMOs share structure similarities

• Mucin glycans and HMOs both contain fucose,  lactose, glucose and sialic acid

• Mucin is glycoprotein and can be obtained from biomass (pork stomach) 

HMOs mimic extraction from mucin

Slaughterhouse

StomachPorcine animals

Extraction
Mucin

Highly
glycoconjugated

protein

Glycan release
MACs

Microbiota
accessible 

carbohydrates

High diverse, structural and functional HMO-mimics

. In vitro growth of A. muciniphila in the presence of two different formulations 
of microbiota accessible carbohydrates (MACs). 0, 24, 48 and 72 hours 
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Human milk oligosaccharides (HMOs)

Global HMO-containing launches
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Human milk oligosaccharides (HMOs)

Global HMO-containing launches
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Conclusion

RD


