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3 x Grillo

5 x Pinot gris

1 x Inzolia

1 x Muller Thurgau

1 x Chardonnay

1 x Traminer

6 x varieties
12 x wines

N2 O2

2 x bottling conditions

(4+4)x12 = 96 bottles (+)
~8000 features
statistical noise

QC

LC-MS Wine Metabolomics: experiment



LC-MS Wine Metabolomics: workflow

Experimental 
design

Experiment LC-MS
analysis

Quality 
Control

Markers
detection

Markers 
validation

Markers 
identification

Hypothesis
generation

Method
adaptation

MetaDB PCA
QC samples

XCMS
OPLS-DA

Metadata

Visual 
control

TargetLynx
Statistics

Targeted 
analysis

Internal
database

External
database

MS/MSRandomi-
zation



LC-MS Wine Metabolomics: method

Experimental 
design

Experiment LC-MS
analysis

Quality 
Control

Markers
detection

Markers 
validation

Markers 
identification

Hypothesis
generation

Method
adaptation



LC-MS Wine Metabolomics: markers
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LC-MS Wine Metabolomics: markers
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External databases

Sigma-Aldrich has ~55K commercial available 
chemicals 

Kegg contains 18K metabolites 

HMDB is based in ~42K metabolites 

Plant metabolome is estimated to cover 200K
metabolites 

PubChem ID contains more than 10M entries 

CAS contains over 90M unique organic and 
inorganic chemicals

LC-MS Wine Metabolomics: annotation
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LC-MS Wine Metabolomics: Hypothesis
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LC-MS Wine Metabolomics: Annotation
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http://www.ebi.ac.uk/metabolights/MTBLS137Franceschi et al. Frontiers 2014
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LC-MS Wine Metabolomics: Repositories
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