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Aromatic notes 
(e.g. Fresh, Fruity, Smoky, Woody,…)  

Sensory evaluation 

Experts’ knowledge 

List of odorants 
Intensity of the 

sensory descriptors 

Chemical analysis (GC/MS-O) 

1: Lorrain, et al., 2006, Journal of agricultural and food chemistry. 2: Brattoli et al., 2013, Sensors. 3: Atanasova et al., 2005, Food quality and preference. 4: Le Berre et al., 2008, Chemical senses. 5: Abraham et al., 2012, Chemical senses. 6: Hau and Connell, 1998, Indoor air. 7: Keller et al., 2017, Science. 8: Kumar et 
al., 2015, Plos one. 9: Yan et al., 2015, Sensors. 10: Mainland et al., 2014, Trends in neurosciences. 11: Thomas-Danguin and Chastrette, 2002, Compte rendus biologies. 12: Lapid et al., 2008, Chemical senses. 13: Kahn et al., 2007, Journal of neurosciences. 14: Snitz et al., 2013, Plos computational biology. 15: 
Arctander, 1969, “Perume and Flavor Chemicals” vols I and II. 16: http://www.leffingwell.com. 17: http://www.thegoodscentscompany.com. 18: Hansen and Ostermeier, 2001, Evolutionary computation. 

Odor description of the odorants 

The odor component of food represents the identity, exemplarity, acceptability and the recognition by consumers of the food product1 
Escape The analysis of food odor provides a list of molecules2, but no information about the perceptual influence of mixed compounds 
Escape Escape The perception of a mixture of odorants is not the simple sum of the odor of each odorants but the results of highly complex perceptual interactions3,4 

Predictive approaches are now developing to predict the odor characteristics of molecules: detection thresholds5,6, odor quality7,8, odor intensity9,10,11, odor pleasantness12,13  
However there are few papers focusing on the odor characteristics of mixtures of molecules14 

 

BACKGROUND 

STRATEGY AND MATERIALS & METHODS 

PROBLEMATIC HOW TO PREDICT THE FOOD ODOR PROFILE ON THE BASIS OF ITS COMPLEX CHEMICAL COMPOSITION ? 

16 red wines 
8 Pinot Noir (P) + 8 Cabernet Franc (C) 8 panelists 

4 databases 
- Arctander15 

- FlavorBase16 

- The Good Scents Company17 

- GC/MS-O sensory description 
(experimental data) 

16 trained panelists 
Orthonasal olfaction 

Intensity of 15 sensory descriptors 

Blackcurrant bud 
Blackcurrant fresh  
Cherry cooked 
Cherry fresh 
Cherry stone 
Pepper 
Prune 
Strawberry fresh 

Cut-grass 
Leather 
Smoky 
Toasty 
Vanilla 
Violet 
Woody 

3 experts flavourists 
Guided interviews (1h) 

Combination of aromatic notes to elicit a sensory descriptor 

Membership degree of the aromatic note 
to the sensory descriptor 
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MODELIZATION 
Creation of fuzzy rules 

Optimization with a Covariance Matrix 
Adaptation Evolution Strategy algorithm18 

Modelling on MatLab R2014b 

RESULTS & DISCUSSION 

BIBLIOGRAPHY 
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Intensity of the descriptor “Blackcurrant bud" 

from sensory evaluation

from the modelling strategy

Prediction Accuracy (%) 
P1 99.3 C1 96.2 
P2 96.1 C2 98.5 
P3 98.0 C3 97.5 
P4 95.9 C4 97.9 
P5 96.3 C5 99.2 
P6 99.9 C6 99.2 
P7 98.2 C7 99.7 
P8 97.7 C8 98.9 

Average = 98 % 

PA: Prediction accuracy 
IS: intensity evaluated by sensory evaluation 
IP: intensity predicted 
10: maximal difference between IS and IP 

 𝑃𝐴 (%) = 1 −
𝐼𝑆 − 𝐼𝑃
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 Prediction accuracy  Principal Component Analysis: PCA(Sensory evaluation)=PCA(Sensory predicted score) ? 

The average of the prediction accuracy for the 15 sensory descriptors is 
higher than 96 %.  
But the wine ranking has to be improved. 

CONCLUSION 

Promising results => validation of our modelling strategy  
espace Strengths:  Considering the mixture as a whole rather than as a sum of constituents 
 Integration of flavorists’ expertise along the flavor analytical path 
espace espace Perspectives: databases aggregation, optimization parameters  

PCA(Sensory evaluation) 

PCA(Sensory predicted score) 

Food product 
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