
Molecular Cooking 

and 

after



1.

In the beginning, 
a confusion 

between science 
and technology





A « mountain »
of phenomena





1969 : The physicist in the 
kitchen



1980 : Chemistry and old
wives tales



Some others…



?



1988 : 
the first 

programme 
of 

Molecular Gastronomy
(it was a mistake!)

• 1. Explore recipes
• 2. Explore old wives tales…
• 3. Invent new dishes
• 4. Introduce new ingredients, methods, tools 
• 5 . Use all this to show that sciences are wonderful

Hervé This, 1995, La gastronomie moléculaire et physique, Thèse de l’Université Paris VI



The so called
Experimental
method

(it does not
mean simply
making
experiments)



2005 : 
the three objectives of 
Molecular Gastronomy

• 1. Explore “definitions” and 
“precisions”

• 2. Explore the art component of 
cooking

• 3 . Explore the social component of 
cooking

Hervé This, 2005, Molecular Gastronomy, British Journal of Nutrition, Volume 93, 
Supplement 1, April 2005.



But it is true that science 
has applications 



Science, technology, 
technique

producing
knowledge

Molecular 
Gastronomy

( science)

Cooking = technique 
(Molecular Cooking…
and other trends)

Culinary 
Technology

Culinary 
Education





2000 : Monthly seminars



One has to look for 
Applications





Anne Cazor, Hervé This,  Sucrose, Glucose and Fructose Extraction 
in Aqueous Carrot Root Extracts Prepared at Different 
Temperatures by Means of Direct NMR Measurements, Journal of 
agricultural and food chemistry , 2006, 54, 4681-4686 
(10.1021/jf060144i).



Modelling
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Serendipity!



A frequent curve
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Light on Stock
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2.

Molecular 
Cooking is

now
everywhere



New tools





1984!

New methods



« New » ingredients





« Local » Technology



And for Global? 



« Global » Technology



The Pianocktail



Based on the  formalism
for the description of 

complex disperse 
systems









Simple disperse systems

Solid
suspension 

GelSolid foamSolid

SuspensionEmulsionFoamLiquid

Solid
aerosol

Liquid
aerosol

Gas

(not a 
disperse 
system)

Gas

SolidLiquidGasLine 
dispersed in 
column



How can we describe
complex disperse systems



CDS formalism

Four symbols : 
• / : dispersed into 

• + : coexistence of phases, mixture

• @ : inclusion 

• σ : superposition (according to x,y,z) 

Four kind of phases : 

• G : gas

• W : solution 

• O : oil
• S1, S2, … : solids

Hervé This, 2003, La gastronomie 
moléculaire, Science des aliments, Vol. 23, 
N°2, 187-198. 



(S1/W)/S2



Formalism leads to 
generalizations



From chocolate bearnaise…



… to Chocolate Chantilly



O/w + G  → (G +O)/W



And also :

Fromage Chantilly
Foie gras Chantilly
Beurre Chantilly
…

With the same process : 
O/W + G  → (G +O)/W





A dish in honor
of Michael 
Faraday



One dish in the infinity

• Let us choose a formula such as : 

•((G+S1+O) / W) / S2. 

• And make a dish including lobster



How to make it :

• 1. prepare a lobster oil O

• 2. add the meat S1

• 3. prepare a bisque W 

• 4. disperse the meat S1 and the oil O in the bisque W 
using gelatine as a surfactant

• 5. foam G

• 6. wait for jellification S2

((G+S1+O) / W)  / S2



Faraday of lobster



NPOS formalism
(Non periodical
organization of 

space)



Cliché J. Lacour, INRA Theix



Fibers, artificial meats





Conglomeles: artificial
fruits and vegetables



Fundamentals

• D0 : 
• object of dimension 0, 
• Dots: 

• D1 : 
• Objects of dimension 1, 
• lines : 

• D2 : 
• Objects of dimension 2, 
• Plane, sheets : 

• D3 : 
• Objects of dimension 3, 
• cubes : 



Operators to be used
in the NPOS formalism

• Processes : 
• / : random dispersion
• + : double distribution
• σx, σy, σz, : superposition in the various directions of space
• @ : for inclusions
• And all necessary operators. 

Hence formulas such as  (D3AσzD3B) kσx, lσy, mσz



D2 σz [[(D1 σx D1) 4σx] σy [(D1 σx D1) 4σx] 4σy] σz D2 σz D3

Another infinite number of 
possibilities



Both formalisms can be
linked

(D1,1(W1/S1)@D1,2(W2/S2))/D3 D0(W1)@D0(W2/S1)/
D2(W3/S2)

D1(S)/D3

Hervé This, Formal description for formulation, in International Journal for 
Pharmaceutics (accepted for publication). 



There are so many
applications!



H. This, Molecular Gastronomy, in Angewandte Chemie, 2000. 



Sugars from a carrot stock



You’re missing the amino acids to 
make Maillard Reactions



« Olis » and their cousins



Emulsions trapped in gels



Jellified emulsions



In a chemical gel



3.

What after
molecular
Cooking?



Note by note cooking?  



Notes for cooks



Tartaric
acid :
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Glucose : 



Glycerol (6-20 g/L) : 
CH2OH - CHOH - CH2OH



Wonderful phenolics (3g/L)!
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Ethanol !



Sucrose 
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Fructose Dianhydrides



Let’s play with Maillard

Aldéhydes, CO2
NH3 et SH2 (Cystéine)

Base de Schiff

Mélanoïdines
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Other processes
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A list to build
• Agents de saveur
• Acide tartrique, Acide citrique, Glucose, Glycérol, Fructose, Lactose, Composés phénoliques, 

extraits de raisin, extraits de pommes, extraits de vin, Chlorure de sodium, Chlorure de 
calcium,Phosphate de sodium, Phosphate de calcium, Sulfate de calcium, Sulfate de sodium, 
Tyrosine, Glycine, Alanine, Valine, Leucine, Isoleucine, Sérine, Tyrosine, Thréonine, Méthionine, 
Acide aspartique, Acide glutamique, Lysine, Arginine, Histidine, Phénylalanine, Tryptophane, 
Asparagine, Glutamine, Hydroxyproline, MSG

• Gélifiants
• Gélatines, Alginates, Pectines, Agar agar, Carraghénanes kappa, iota

• Antioxygène
• Acide ascorbique

• Colorants
• Caroténoides, Chlorophylle, Bétanine, bêtalaine, Anthocyanes, Acide malique, Lycopène

• Agents odoriférants
• Aldéhyde cinnamique, Acide férulique, Alpha ionone, (-) carvone, Menthol, p-cymène, Acide 

galacturonique, Vanilline, Ethylvanilline, Aldéhyde sinapique, Aldéhyde cinnamique, Linalol, 
Octénol, Acétaldéhyde



Hic sunt leones



Carrot with tartaric acid, 
« loving sauce » with leaves



Wöhler Sauce



Should we fear this? 



Culinary constructivism

(prefer artificial rather
than natural



























Les salades de l’abbé Nollet



En voici une : 



A la Fourier



Should we fear this? 



Not if 

art
and

AMOUR















































Un plat abstrait







Herve.this@paris.inra.fr
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