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DIETARY PHENOLIC COMPOUNDS
PLANT SECONDARY METABOLYTES

Antioxidant

Anti-inflammatory

Immunomodulatory

Anticancer

Neuroprotective

Cardioprotective

Biological activities



DIETARY PHENOLIC COMPOUNDS VS. DISEASE RISK

EPIC STUDY: 36,037 PARTICIPANTS

Eur J Nutr. 2016 June ; 55(4): 1359–1375. 
doi:10.1007/s00394-015-0950-x.



From agro-food wastes to functional foods
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SUSTAINABLE DEVELOPMENT

No specific dietary 
recommendations 
approved for PCs

Search for sources of
bioactive compounds

Evaluation of biological effects

Isolation and purification of bioactive
compound/waste transformation

Formulation of fortified food

Clinical assays for investigating
functional properties



OBJECTIVE 

Why there is a gap between the in vitro and in vivo/clinical studies 
on the biological properties of PC?

What happens with PC during food digestion?

Which is the role of gut microbiota on the biological effects of PC?

 Case studies: How can we overlap/reduce this gap between in vitro 
and in vivo studies?



Nutrients 2019, 11: 1355.

J. Nutr. Biochem. 2021, 97: 108787.



BIOTRANSFORMATION OF DIETARY PC BY THE 

COLONIC GUT MICROBIOTA

Augusti, P.R. et al. (2022). Biological Markers of Plant 
Phenolic Compounds Intake. In: Patel, V.B., Preedy, V.R. (eds) 
Biomarkers in Nutrition . Biomarkers in Disease: Methods, 
Discoveries and Applications. Springer, Cham. 
https://doi.org/10.1007/978-3-030-81304-8_60-1

Low bioavailability
of intact dietary
PC (5-10% in the

small intestine)



TWO-WAY INTERACTION BETWEEN PC AND GUT MICROBIOTA

Bioavailability 
and 

bioactivity



PC vs. GUT MICROBIOME INTERACTION

Modulation of microbiota composition

https://isappscience.org/do-polyphenols-qualify-as-prebiotics-the-latest-scientific-perspectives/



RELATED DISEASES

Eubiosis vs. disbiosis



PC vs. GUT MICROBIOME INTERACTION

Bioactivity



PC vs. GUT MICROBIOME INTERACTION

Bioactivity

Camu camu fruit



Case study I

Objective

Static digestion associated with

a colonic fermentation assay

with human feces to elucidate

the catabolism and

bioaccessibility of an

anthocyanin-rich fruit

USE OF IN VITRO MODELS OF STATIC DIGESTION 

TO OBTAIN RELEVANT PC SAMPLE FOR IN 

VITRO STUDIES OF BIOACTIVITY



Case study I

Fresh human feces
(17 health donnors; 20 – 53 

anos) 



Case study I

Profile of PC from JPP-IN (LC-MSn)
Changes in PC profile during fermentation



Case study I



Case study II



Case study III



• Only a small fraction of dietary PC is available for absorption in the original form 

up to the small intestine.

• Most part of dietary PC reach the colon where they are metabolized by gut 

microbiota, generating low molecular weight compounds (microbial-derived PC 

metabolites), that can be absorbed and implicated in bioactivity.

• PC bioactivity depends on its biotransformation during digestion and after 

intestinal absorption.

• In vitro digestion assays can be coupled to in vitro bioactivity assays to overcome 

the gap between in vivo/clinical assays. 

FINAL REMARKS
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