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Explaining taste association of odorants by multivariate statistical analysis and odour-taste network

Our approach provided a visualisation tool for a better understanding of the relationships between odour descriptors and associated taste description and could be used to predict a potential application of odour-active molecules that enhance taste perception.

Search for links between the taste association and the different odorant descriptors given to the different molecules using computational and multivariate analysis.

Introduction Objective

1. Stevenson, R., Prescott, J., Boakes, R., Chem. Senses, 1999. 627-635. 2.Barba, C., Beno, N., Guichard, E., Thomas-Danguin, T., Food Chemistry, 2018, 172-181. 3 A total of 18 molecules from a multifruit juice extract have been described with odour descriptors by classical GC/O and then with taste associated descriptions (sweetness, sourness, saltiness, bitterness) by GC/O-AT, with their detection frequencies (DF%) [2]. Eleven molecules were associated to sweetness perception (DF>10%).

Most of them are also described with "sweet" odour descriptors but not all and 2 molecules (butyl acetate and b-myrcene) described with a "sweet" odour are not associated with sweetness.

Computational analysis

Sweetness mainly associated with fruity (10), floral (9), sweet (8)

Floral also associated with bitterness and sourness

We used the coordinates of the first three dimensions of MDS to display the odorants in the odour-taste space: the projections on the planes V1V2 and V1V3 showed that V1 separated molecules according mainly to fruity odour/sweetness (negative part) and saltiness/sourness (positive part), V2 according to sweet odour (negative part 12 th Wartburg Symposium on Flavour chemistry and biology Eisenach, Germany, May 21 -24, 2019

A co-occurrence matrix of the different odour descriptors and taste association percentages was realised and a computational analysis [4] allowed to build a network representing the relationships between odours and tastes. 

GC:O-AT: associated taste

As previously developed for odours and odorants [5], a binary matrix was created with the 18 molecules and the binary values for the 21 odours with more than one occurrence and the 4 associated tastes (1: present; 0: absent). We used the Euclidian distance calculated using the Jaccard coefficient to obtain a similarity matrix between odorants and applied a multidimensional scaling (MDS) approach [6].

  . Lawrence, G., Salles, C., Palicki, O., Septier, C., Busch, J., Thomas-Danguin, T., Int. Dairy J., 2011, 203-110. 4. Shannon P, Markiel A, Ozier O, Baliga NS, Wang JT, Ramage D, Amin N, Schwikowski B, Ideker T. Genome Res., 2003, 13, 2498-2504. 5. Tromelin A, Chabanet C, Audouze, K., Koensgen, F., Guichard, E., Flavour Frag. J., 2018, 33, 106-126. 6. R Core Team, 2013, R Foundation for Statistical Computing, Vienna, Austria. http://www.r-project.org/. Sample: dichloromethane extract (3x15mL) of 120 mL commercial multi-fruit juice after SAFE distillation under vacuum (1 Pa) concentrated to 200µL. GC/O-AT: Agilent HP 6890A, DB-Wax (30m x 0.32mm i.d., 0.5µm), 35°C (5mn), 5°C/min, 240°C. 12 panellists experienced in GC/O. Injection 1: indicate odour detection using a buzzer and attribute an odour descriptor Injection 2: indicate odour detection using a buzzer and attribute (mandatory) one of the four taste descriptors: sweet, salty, sour, bitter. H2020-MSCA-IF-2014-655545 for C. Barba, FEDER, Région Bourgogne-Franche-Comté, and technical support from CSGA ChemoSens Platform.

  ) and V3 according to floral odour/bitterness (negative part) and caramel odour (positive part). Among the 11 molecules with the highest DF for sweetness (>42%), located on the negative part of V1, 7 have fruity and sweet odours (linalool, methyl-2-methylbutanoate, ethyl-2-methylbutanoate, ethylbutanoate, β-damascenone, phenylmethanol, g-decalactone) and are close to each other (negative part of V1), 2-phenylethanol, (E)-b-ionone and (E)-bocimene are fruity and floral (positive part of V2), furaneol is sweet and caramel (positive part of V3). Molecules associated with saltiness are mainly located on the positive part of V1 and positive part of V3, they have plastic/ spicy odours; those associated with sourness, on the positive part of V1, have sour/green odours and those associated to bitterness, on the negative part of V3, have plastic/green odours.