
The FoodBAll online resources to 

support discovery of novel dietary 

biomarkers with metabolomics 

Claudine MANACH

Human Nutrition Unit, UMR1019 Clermont-Ferrand



.02

 Intervention studies in 7 centers to identify new biomarkers of food intake

 Inventory of known dietary biomarkers and new validation scoring system

 New tools and resources for research on the food metabolome and biomarker discovery (WP4)

 Janv 2015-Dec 2017. 4,38M€

 22 partners, PI: E. Feskens, Wageningen, NL

Aim: 
Identification and validation of 

dietary biomarkers using

metabolomics
Digestion-Metabolism

Metabolomics

FOODBALL PROJECT - THE FOOD BIOMARKER ALLIANCE
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1. A compound database with extensive coverage of the food metabolome 

2. A food intake biomarkers database

3. A resource to facilitate sharing of standards

4. A resource to facilitate knowledge and data sharing within the FoodBAll 

community and beyond

NEW TOOLS: PRIORITY NEEDS IDENTIFIED
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www.Foodb.ca www.phytohub.eu

 Must be as comprehensive as possible, and contain chemical, analytical, and biological data that 

help to rapidly select the best hypotheses of identification to be further validated

 Compound databases are essential to obtain hypotheses of identification for discriminant ions 

associated with the intake of a given food or dietary pattern
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Ellipse: Hotelling T2 (0.95) 
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1- DATABASE WITH EXTENSIVE COVERAGE OF THE FOOD METABOLOME 
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: FOODB

 Open access: www.foodb.ca/

 Developed by Univ of Alberta

 The most comprehensive database on 

food constituents

 Covers all types of food constituents

Version 1.0

http://www.foodb.ca/
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION:

26630 compounds 907 foods

~700,000 concentration values
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Chemical Names and synonyms

Chemical structures

Chemical taxonomies

Physical properties

NMR and MS spectra

Compound description

Associated foods

Biological effects (Duke’s DB)

Flavor

Links

Chemical data

Biological data

Spectral data

 Every metabocards contains > 110 data fields

1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION:
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION:

 Experimental spectra (Quercetin)

 Predicted spectra (Quercetin 3-glucuronide)

~5000 predicted MS/MS from CFM-ID

http://cfmid.wishartlab.com/
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION:
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METABOLISM PREDICTION: BIOTRANSFORMER

 Many dietary biomarkers are expected to be metabolites of food constituents

 Information is largely missing on metabolites of many non-nutrients

phase I metabolism (CYP450s)

phase II metabolism (conjugation) 

microbial metabolism

Computational metabolism

 BioTransformer, an open-access software to predict metabolic by-products of a 

given compound 
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 Food phytochemicals and their
human metabolites

 Designed for metabolomics

 Initially developped at
 Now a collaborative database

1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: PHYTOHUB

www.phytohub.eu

http://www.phytohub.eu/
http://www.agence-nationale-recherche.fr/
http://www.agence-nationale-recherche.fr/
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> 1230 dietary phytochemicals

PHYTOHUB (www.phytohub.eu)

PHYTOHUB

Chemical 
structures

Physico-
chemical

properties

Dietary
sources

Spectral 
data

Known
metabolites

In silico 
predicted

metabolites

http://www.agence-nationale-recherche.fr/
http://www.agence-nationale-recherche.fr/
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1- DATA ON PHYTOCHEMICAL METABOLITES: MANUAL EXTRACTION 

 Data curation by experts of the different phytochemical families
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1- DATA ON PHYTOCHEMICAL METABOLITES: MANUAL EXTRACTION 

 Data curation by experts of the different phytochemical families
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Compound family Experts Affiliation

Alkylresorcinols Rikard Landberg
Swedish University of Agricultural Sciences, 

Uppsala, Sweden 

Anthocyanins Wieslaw Wiczkowski 
Institute of Animal Reproduction and Food 

Research of the Polish Academy of Sciences, 
Olsztyn, Poland

Betalaines Wieslaw Wiczkowski 
Institute of Animal Reproduction and Food 

Research of the Polish Academy of Sciences, 
Olsztyn, Poland

Carotenoids
Catherine Caris,                                                                           

Rachel Kopec
INRA Avignon, UMR408, France

Ellagitannins
Paco Tomas-Barberan,                                    
Rocio Garcia-Villalba

CEBAS-CSIC, Murcia, Spain

Flavanol metabolites Peter Hollman
RIKILT Wageningen University, The 

Netherlands

Flavanones metabolites Claudine Manach INRA Clermont-Ferrand, UMR1019, France

Flavonol metabolites Claudia Nunes dos Santos ITQB-UNL/IBET, Oeiras, Portugal

Hydroxycinnamic acids Andreia Bento da Silva
Institute of Chemical and Biological 

Technology (ITQB), Oeiras, Lisbon, Portugal

Miscellaneous phenolic acids Andreia Bento da Silva
Institute of Chemical and Biological 

Technology (ITQB), Oeiras, Lisbon, Portugal

Phytoprostanes Cécile Gladine INRA Clermont-Ferrand, UMR1019, France

Phytosterols Laura Nyström
Institute of Food, Nutrition and Health, ETH 

Zurich, Switzerland

Procyanidin metabolites Begoña Bartolomé Sualdea
Instituto de Investigación en Ciencias de la 

Alimentación (CIAL), CSIC-UAM, Madrid, 
Spain

Stilbenes Mireia Urpi-Sarda University of Barcelona, Spain

Terpenoids Yoann Fillâtre
European Research Institute on Natural 

Ingredients, Grasse, France

1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: 

 Curators : min 1-2 experts for every family

 Check PhytoHub data

 Import new data from the literature (dietary sources, 

known metabolites, spectra…)

 Collaboration COST POSITIVe

 77 research institutions with expertise on plant food 

bioactives

New curators are welcome!
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1- DATABASES TO OBTAIN HYPOTHESES OF IDENTIFICATION: 

A community tool for research on food

phytochemicals

Will be linked to FooDB

 Back-end interface for online updates by registered experts 
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1. A compound database with extensive coverage of the food metabolome 

2. A food intake biomarkers database

3. A resource to facilitate sharing of standards

4. A resource to facilitate knowledge and data sharing within the FoodBAll 

community and beyond

NEW TOOLS: PRIORITY NEEDS IDENTIFIED
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2- A FOOD INTAKE BIOMARKERS DATABASE

http://exposome-explorer.iarc.fr/

« dedicated to biomarkers of exposure to environmental risk factors for diseases »
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2- A FOOD INTAKE BIOMARKERS DATABASE

All biomarkers

- 497 biomarkers

- 10,480 concentration values

- 480 publications analyzed

Dietary biomarkers

- 147 biomarkers

- 3,138 concentration values

- 220 publications analyzed

Statistics (June 2016)

- Biomarkers

- Cohorts where measured

- Biospecimens

- Analytical methods

- Concentrations

- Correlations with exposures

- Reproducibility over time

- Confunding factors

- Linked to other databases

http://exposome-explorer.iarc.fr/
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2- A FOOD INTAKE BIOMARKERS DATABASE
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Next step will be to integrate dietary biomarkers identified in intervention studies

(in link with literature reviews in FoodBAll WP3) 

2- A FOOD INTAKE BIOMARKERS DATABASE
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS

 Authentic standards are needed for validation of identifications in metabolomics studies

 Lack of commercial standards for many food-derived compounds : putative identifications

 Also hampers the development of quantitative methods of analysis for candidate biomarkers
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS

http://foodcomex.org/

 Many compounds have been synthetised or isolated in academic laboratories
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Information on available

compounds

& contact details

Labo A

Labo B

Labo C

Online catalog

 Chemical synthesis

 Extraction-Purification from foods

 Biofluids from animals fed pure compounds 
or food extracts

 In vitro incubations 
Microsomes, isolated enzymes, microbiota

3- A RESOURCE TO FACILITATE SHARING OF STANDARDS
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS : FOODCOMEX

Name

Chemical structure

Description

Synonyms

Taxonomy

Mode of production 

Purity

Available quantity

Storage conditions-Stability

Physico-chemical properties

Spectral data available

Contact details
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS : FOODCOMEX

Bilateral negociation

with the provider

(Charter of good practices online)
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3- A RESOURCE TO FACILITATE SHARING OF STANDARDS

http://foodcomex.org/

• A virtual board to request unavailable compounds

• A providers directory to foster collaborations

• A repository of shared production methods
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1. A compound database with extensive coverage of the food metabolome 

2. A food intake biomarkers database

3. A resource to facilitate sharing of standards

4. A resource to facilitate knowledge and data sharing within the FoodBAll 

community and beyond

NEW TOOLS: PRIORITY NEEDS IDENTIFIED
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4- A RESOURCE TO FACILITATE DATA SHARING AND EXCHANGES WITHIN THE 
FOOD METABOLOME COMMUNITY

http://foodmetabolome.org

Wiki for FoodBAll partners

Description useful resources + links + tutorials

Twitter account @foodmetabolome
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Please use these resources and give us your feedback ! 

www.FooDB.ca www.phytohub.eu http://exposome-explorer.iarc.fr/

http://foodcomex.org/ http://foodmetabolome.org/

RESOURCES DEVELOPED IN FOODBALL

http://www.foodb.ca/
http://www.phytohub.eu/
http://exposome-explorer.iarc.fr/
http://foodcomex.org/
http://foodmetabolome.org/
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