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NUTRITIONAL METABOLOMICS

The workflow of a nutritional metabolomics study

N

HYPOTHESIS EXPERIMENTAL DESIGN SAMPLING NMR SPECTROSCOPY  SAMPLE SPECTRA  DATA ANALYSIS INTERPRETATION
Savorani F. et al. Food Res. int 54 (2013) 1131-1145

= Assessment of the metabolic consequences of critical diets for populations groups
= Helps to establish biomarkers for healthy or deleterious foods

= Potential to evaluate/develop stratified nutrition to different population groups
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SPECTRAL DATABASE

The metabolomic profile of each volunteer refers to the corresponding
metadata (nutritional data and life style information).

The NMR database contains the whole binned spectra, each of them consisting
of 600 buckets of 0.02 ppm width.
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TWO ROUTES TO METABOLOMICS
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TIME SERIAL DATA FOR METABOLOME
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MAIN EFFECTS OF THE AIDM DIET ON
INFLAMMATION-RELATED PROCESSES

Bakker G C etal. Am J Clin Nutr 91 (2010)1044-1058
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MAIN EFFECTS OF THE AIDM DIET ON
METABOLISM-RELATED PROCESSES

Bakker G C etal. Am J Clin Nutr 91 (2010)1044-1058
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CHALLENGES

The scientific paradox: Difficult to define
health in absence of disease: what to
measure?

The genotype paradox: "One size does not
fit all” — we are all genetically different
in our response to diet and lifestyle — but
dietary recommendations are targeted to
populations

The data paradox: Too much data too little
information!
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DIFFERENCES DUE TO POPULATION

PCA - GLOBAL MODEL - Finland vs UK
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.- :Chance
DIFFERENCES DUE TO GENDER

PCA - FINNISH SAMPLES - Gender FINNISH SUBJECTS
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ASCA ANALYSIS

- PRELIMINARY RESULTS
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LOOKING FOR THE EFFECT OF DIET
(DIFFERENT ENERGY INTAKE)

PCA - ITALIAN SAMPLES - Energy Intake
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LOOKING FOR THE EFFECT OF DIET
(DIFFERENT VEGETABLES INTAKE)

PCA - ITALIAN SAMPLES - Vegetables Intake

5e+09 1e+10
1

Oe+00
1

-5e+09

-1e+10 -5e+09 0e+00

PCI - (59.95%)

:--:Chance

ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA + POLO SCIENTIFICO-DIDATTICO DI CESENA




FROM BIOACCESSIBILITY TO EXCRETION
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LOOKING FOR VALIDATION
OF THE DIETARY ASSESSMENT
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FACTORS AFFECTING THE FOOD QUALITY
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GENETICS OF GRAPE BERRIES (GMOs)

The Genetically Modification
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G. Picone et al. JAgr. Food Chem. 59 (2011) 9271-9279.
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EFFECT OF FRESHNESS ON MULLET
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EFFECTS OF SPECIES, SEASONS
AND FARMING SYSTEM

PCA - Farming System
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DIGESTION OF SEA BASS REARED IN
DIFFERENT AQUACULTURE SYSTEMS
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DESCRIBING FOOD IN DETAIL
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DATA ACQUISITION:

NMR SPECTRA | ‘
Lok,
‘ 2

0‘ 1 ; -
[} [}
. DATA _
. ANALYSIS ~ CLASSIFICATION
PCA e W .
CLUSTER ANALYSIS . ° 4
' H =5 ®
i;ri'rm.ﬁ‘” P .,7. =
E2gbet s ptaianus '-‘«‘«'=-’g E,a"a g'g'reui ‘ ' ‘

ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA + POLO SCIENTIFICO-DIDATTICO DI CESENA




LTI

X > health impact>

digestion
absorption
metabolism

ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA + POLO SCIENTIFICO-DIDATTICO DI CESENA




DESCRIBING FOOD IN DETAIL

F. Capozzi, A. Trimigno
Using metabolomics to
describe food in detail (Ch. 11)

Metabolomics as a
tool in nutritional
research

J. L. Sebedio, L. Brennan (Eds.)
ISBN 978-1-78242-084-2
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Foodomics: the right approach to discover the link
between food and health
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