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FlavourAroma

Is it that simple?
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Taylor, A.J. (2023) Chapter 9: Predicting sensory properties from chemical profiles, the 

ultimate flavour puzzle. In: Digital Sensory Science, Woodhead Publishing. 
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Differences in the 
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Taylor, A.J. (2023) Chapter 9: Predicting sensory properties from chemical profiles, the 

ultimate flavour puzzle. In: Digital Sensory Science, Woodhead Publishing. 

Human panel
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Taylor, A.J. (2023) Chapter 9: Predicting sensory properties from chemical profiles, the 

ultimate flavour puzzle. In: Digital Sensory Science, Woodhead Publishing. 

Digitalizing flavour

Analytical techniques

Chemometrics/ML/AI tools
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Taylor, A.J. (2023) Chapter 9: Predicting sensory properties from chemical profiles, the 

ultimate flavour puzzle. In: Digital Sensory Science, Woodhead Publishing. 

Digitalizing flavour: why is this relevant?  To optimize food products design and processing

      To better understand and control off-flavour formation

FROM FOOD FLAVOUR TO SENSORY PERCEPTION

Analytical techniques

Chemometrics/ML/AI tools
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Chemical subspace Sensory perception subspace

DIGITALIZING FLAVOUR

Volatilomics (untargeted)

• GC-MS (+ PARAFAC2; Rasmus Bro’s talk) 

• GCxGC-MS
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Chemical subspace Sensory perception subspace

DIGITALIZING FLAVOUR

Sensomics method (targeted): identification and 

quantification of  odour-active compounds

Granvogl, M., Schieberle, P. (2022) Chapter 2: The sensomics approach 

(…). In: Comprehensive Analytical Chemistry, volume 96, ElSevier B.V. 

Unified method (targeted): 
Odorants and tastants

By UHPLC-MS/MS
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Chemical subspace
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Molecule-based approaches:

• QSPR: chemical-physical parameters (vapour pressure, hydrophobicity, solubility, partition coefficient).
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Chemical subspace

DIGITALIZING FLAVOUR

Sensory perception subspace

Molecule-based approaches:

• QSPR: chemical-physical parameters (vapour pressure, hydrophobicity, solubility, partition coefficient.

• Relevant studies/projects:

ODORIFY: DNN to identify what molecules bind to human

odour receptors. Potential prediction of  odorants interaction.

OSMO’s AI scent platform

Graph Neural Network ~5000 molecules with odour labels from flavour DB

Single molecules

Ratios and mixtures play a role
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Chemical subspace Sensory perception subspace

Volatilomics Untargeted        High-throughput data: training of  flavour prediction ML models 

• GC-MS (+ PARAFAC2; Rasmus Bro’s talk) 

• GCxGC-MS
   (Cozzolino, 2022)

+ Other measurements non-volatile composition 

(Spectroscopy: IR, Fluorescence, Raman, NMR)

DIGITALIZING FLAVOUR
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Chemical subspace

DIGITALIZING FLAVOUR: A TEXT ANALYSIS APPROACH

Sensory perception subspace

Text data

Background knowledge not actively used in both chemical 

composition and sensory assessment, available at:

o Scientific papers

o Books

o Databases: flavour and physico-chemical meta-data (e.g., 

flavorDB and Pubchem)

*Key role in harmonization process for
The vocabulary used in sensory assessment

Volatilomics Untargeted        High-throughput data: training of  flavour prediction ML models 

• GC-MS (+ PARAFAC2; Rasmus Bro’s talk) 

• GCxGC-MS
   (Cozzolino, 2022)

+ Other measurements non-volatile composition 

(Spectroscopy: IR, Fluorescence, Raman, NMR)
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Chemical subspace

DIGITALIZING FLAVOUR: A TEXT ANALYSIS APPROACH

Sensory perception subspace

NLP for digitalizing flavour

NLP LLM

RNN

CNN

Transformer architecture

GPT

Unidirectional

Text generation

BERT

Bidirectional

Sentiment analysis 

(understanding context)
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CASE-STUDY: WINE PROJECT

Preliminary study (Hjertholm/Götz et al., submitted for publication)

Frederikke Hjertholm’s flash presentation
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CASE-STUDY: WINE PROJECT

The Margaux wine project

n=30

2017 - 2020
• 1855 classification

• Cru bourgeoise classifications

+ Non-alcoholic wines (Frederikke’s PhD)
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CASE-STUDY: WINE PROJECT

The Margaux wine project

n=30

2017 - 2020

Analytical measurements:

Volatile profile: GC-MS and PTR-TOF

Phenolic composition: LC-HRMS and EEM

Metabolites composition: NMR

General quality control physicochemical parameters: FTIR (Winescan®, Foss, Hillerød DK

• 1855 classification

• Cru bourgeoise classifications

Text analysis (BERT models)

✓ Meta-data from wine samples

✓ Expert reviews (numerical scores

and tasting notes) from major sources 

(Decanter, Jancis Robinson, Wine 

Spectator)

✓ Background knowledge from 

scientific papers, DB, books

Sensory analysis:

Panel of  wine experts

RATA method – ratings of  detected descriptors

Chemometric methods 

development

(Julius J. Terp’s PhD)
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