
UNVEILING BIOACTIVE POLYSACCHARIDES: FROM 
TECHNOLOGICAL

PROSPECTION TO BIOLOGICAL EFFECTS IN HUMANS

JOÃO PAULO FABI, Ph.D.
ASSOCIATE PROFESSOR

DEPARTMENT OF FOOD SCIENCE AND EXPERIMENTAL 
NUTRITION

FACULTY OF PHARMACEUTICAL SCIENCES
THE UNIVERSITY OF SÃO PAULO

jpfabi@usp.br

@joaopaulo
fabi



https://cepid.fapesp.br/food-research-center



Societ
y

Technolog
y

Transfer

Education and 
dissemination 
of knowledge

Researc
h

Pilar 1
Food 

Biological 
Systems

Pilar 2
Food, Nutrition 

and Health

Pilar 3
Food Safety and 

Quality

Pilar 4
New 

Technologies and 
Innovation



POLYSACCHARIDES

BIOLOGICAL TECHNOLOGICAL

FOOD 
INGESTION

FOOD 
ISOLATION

FOOD 
SUPPLEMENTS

PLANT SCIENCE FOOD SCIENCE

NANO
CAPSULES



HEALTHY 
LIFESTYLE

EATING 
HABITS
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Importance of fruits and vegetables

Regularly consumption could lower 

the risk of cancer death;

Presence of vitamins, minerals, 

secondary metabolites and dietary 

fiber (BIOACTIVE COMPOUNDS).
Prado et al., 2019



•Polysaccharides (> 10 U / 20 U) not hydrolyzed by human enzymes

INSOLUBLE (non-fermentable)

SOLUBLE (fermentable)

• Soluble (Fermentable) Fibers (Pedrosa and Fabi, 2023):   

▪PECTINS / Oligosaccharides / Glycans / Gums
▪ Increase stool viscosity (satiety);
▪Reduces glycemic response and plasma cholesterol;
▪ Fermentable by the human intestinal microbiota (not all 

gums)

Food Fibers as Bioactive 
Compounds



Soluble fibers:
• Polysaccharides with High Molecular Weight

⮚Biological benefits:
⮚Immunomodulation (Prado et al., 2019)

• Fermentation by microbiota to SCFAs
⮚Biological benefits:

⮚Lower risk of cancer (Pedrosa and Fabi 2023)

• Not fermented: local / systemic action 

PECTIN
S



Sustainability and Food 

Fibers:
How to prospect bioactive 

pectins?

Sha SP et al. (2023) 10.3389/fmicb.2023.1260071

Comercial centers: 

Juice 
industry:



Juice industry: 1st world 

producer; 40% to industry; Peel 

and mesocarp (albedo) ~ 50% 

fruit weight

TWO PECTIN-RICH FRUITS IN BRAZIL: PAPAYA AND PASSION 
FRUIT

Commercial centers: 4th world producer; 4th 

most consumed fruit (bananas, apples, 

oranges); ~ 30% wasted (harvesting, 

transportation, over-ripening in centers)



PECTIN STRUCTURE
High Molecular Weight

HOW CAN WE IMPROVE THE BIOLOGICAL ACTIVITY?
11



PECTIN SOLUBILIZATION
• TEMPERATURE
• CHEMICALS
• ENZYMES
• NATURAL RIPENING

Molecular
Weight

Biological 
Effects



NATURAL PAPAYA RIPENING: PECTIN SOLUBILIZATION? 

https://revistapesquisa.fapesp.br/frutos-maduros-por-caminhos-distintos/



Fabi et al., 2014; Prado et al., 2017
Lu et al., 2018
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Massive pectin solubilization during ripening: possible 
bioactive effects of RIPE PECTINS

Soares et al., 
2021

“GREEN” 
TECHNOLOGY
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- In vitro anticancer activity

- Ripening-dependent

- Structure-dependent



3D COLON CANCER CELLS

TREATMENT WITH PECTINS
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PATENT

Fabi, J.P.; Prado, S.B.R.; Shiga, T. “Process for the Extraction and 

Isolation of Food Fibers Rich in Pectins from Papayas and its Use. Brazil. 

Patent: Innovation Privilege. Registration number: BR10201807478, 

Institution of registration: INPI - National Institute of Industrial Property. 

Deposit: 29/11/2018; Granted: 24/10/2023

“GREEN” 
TECHNOLOGY

21



22

PASSION FRUIT PASSION FRUIT 
FLOUR

- LESS THAN 20% w/w OF SOLUBLE PECTINS

- EXTREMELY HIGH-MOLECULAR WEIGHT 

PECTINS





- MORE THAN 40% w/w OF SOLUBLE 

PECTINS

- MEDIUM-MOLECULAR WEIGHT PECTINS

- IN VITRO ANTICANCER EFFECTS Pedrosa et al., 
2024



Dextran Sodium 
Sulfate

Azoxymethane





PATENT APPLICATION

Fabi, J.P.; Pedrosa, L.F. “Extraction, purification and 

production modified pectins from passion fruit flour with 

beneficial biological effects”. Deposit PCT: 28/02/2025.

“GREEN” TECHNOLOGY
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• PREBIOTIC
• IMMUNOMODULATIO

N
• ANTICANCER



NEXT STEPS

PECTIN

PECTIN
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Thanks!
Any questions?

You can find me at:
jpfabi@usp.br

https://sites.google.com/view/biopol-l
ab

@joaopaulofab
i

https://sites.google.com/view/biopol-lab
https://sites.google.com/view/biopol-lab
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