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1. Molecular and Physical 
Gastronomy

2. Molecular Cooking
3. Molecular Cuisine
4. Synthetic cooking 

5. Note by note cuisine



The example that I am 
showing is bad, 

but for references : 

Herve.this@inrae.fr



Sciences of nature explore 
the mechanisms of phenomena



With 
experiments
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● "Un bon moyen pour atteindre la vérité, 
c'est de préférer l'expérience à 
n'importe quel raisonnement, 
puisque nous sommes sûrs que lorsqu'un 
raisonnement est en désaccord avec 
l'expérience il contient une erreur, au moins 
sous une forme dissimulée. Il n'est pas 
possible, en effet, qu'une expérience 
sensible soit contraire à la vérité. Et c'est 
vraiment là un précepte qu'Aristote plaçait 
très haut et dont la force et la valeur 
dépassent de beaucoup celles qu'il faut 
accorder à l'autorité de n'importe quel 
homme au monde« 

● Galilée (1564-1642)

Through 
experiments
we avoid 
divagations
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● "La philosophie est écrite dans ce livre immense perpétuellement 
ouvert devant nos yeux (je veux dire l'univers), mais on ne peut le 
comprendre si l'on n'apprend pas d'abord à connaître la langue et les 
caractères dans lesquels il est écrit. Il est écrit en langue 
mathématique et ses caractères sont des triangles, des cercles, et 
d'autres figures géométriques, sans l'intermédiaire desquels il est 
humainement impossible d'en comprendre un seul mot". 

But the world is written in 
mathematical language
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Molecular and Physical Gatronomy, 
as any science, looks for the 
mechanisms of phenomena
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For all phenomena
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One 
of the first
discovery

(right
application
of the 
scientific
approach
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The downward approach
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About « food »
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What is food ?
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All this changes the flavour
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Molecular  and Physical 
Gastronomy 

is a small part of Food Science
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Science is not 
technology
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Technique, technology, science
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One first application 
of Molecular 

Gastronomy :

 Molecular Cooking
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Molecular cooking / Molecular 
cuisine



Hervé This, Groupe de gastronomie moléculaire, INRA/AgroParisTech

«New 
tools »

« New 
ingredients

« New methods
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One meal in HK
(Molecular Cuisine)
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With Uwe Opocensky
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Or better, 1 invention per month 
for 26 years
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Liebig
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Priestley
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Würtz



Eggs at 6X °C



Salad à la Nollet
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Wind crystals
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Gibbs
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Chocolat Chantilly



And many others: 

Avogadros, lavoisier, baumé, berzelius, braconnot, 
cailletets, caventoux, chaptals, chateliers, chevreuls, 
debyes, descartes, diracs, faradays, ficks, faradays, 
florys, gay-lussacs, gauss, de gennes, goefroys, 
gibbs, graham, kesselmeyer, laplaces, liebigs, 
maillards, mendeleievs, metchnikoffs, nollets, onnes, 
parés, parmentiers, pasteurs, péliggots, poiseuilles, 
pravaz, priestleys, quesnays, roux, thenards, 
vauquelins, wöhler, wurtz, dalton, dumas...
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All this is 
OVER ! 
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Let's move 
toward the future

Synthetic Cooking
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A short history
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Why barrels made from wood ?

http://www.youtube.com/watch?v=T7ieTKICpwg&feature=related 

http://www.youtube.com/watch?v=T7ieTKICpwg&feature=related
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Because of lignine...
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… and its degradation products
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In particular this one! 
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Impredictible results
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Also for this one
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And this is why...
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The origin : 



>10 billions people



An energy crisis



1/3 is wasted!



For reasons to analyse



Is it wise to transport 
water ? 

= 95 % eau

= 85 % eau

= 80 % eau



Synthetic cooking : 
building food from 

compounds
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       All traditional food 
ingredients

are mixture of compounds   
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What when such a mixture is not 
convenient ?    
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Compounds are added
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Where shall we 
find 
the 

ingredients? 
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Mixtures can be fractionated
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An old strategy
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At the farm
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In order to enrich farmers
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Hence the idea of Note by Note 
Cooking   
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Much more possibilities
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For food, you have to build...

● Shapes
● Consistencies
● Colors
● Tastes
● Odors
● Trigeminal sensations
● Nutritional properties



Note by Note Cuisine
is already here !
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The first Note by Note dish served in a 
restaurant, 

with Pierre Gagnaire, 24 April 2009



HTvK

How much work done since 2009 !



Hervé This, Groupe de gastronomie moléculaire, INRA/AgroParisTech

In the mean time
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Launching the 
International Year of Chemistry
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The Corbon Bleu Paris, 
11 October 2011
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Montréal, Canada (April 2012)
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I skip hundreds of examples



Julien Binz, Alsace, 2018



Le Monde, Athens, 2018



Le Monde, Athens, 2018



Le Monde, Athens, 2018



Let’s finish with an example 
about the importance of science 

for technology



A formal description

Four symbols : 
 \ : dispersion 
 + : coexistence of phases, mixture
 @ : inclusion 
 σ : superposition (according to x,y,z)
 x :  intermeshing

 
Four kind of phases  : Four kind of object:
 G : gas      D0                 
 W : solution     D1
 O : oil                     D2
 S1, S2, … : solids        D3



How many gels  ?



Here they are for class 1

phase := [W, O, S]; 

dimension := [D0, D1, D2, D3]; 

operateur := ["X", "/", "@", "&sigma;"]; 

formule := ""; graine := ""; 

for dim1 to 4 do 

for phas1 to 3 do 

for ope to 4 do 

for dim2 to 4 do 

for phas2 to 3 do 

if phas1 <> phas2 then formule := cat(graine, dimension[dim1], "(", phase[phas1], ")", operateur[ope], dimension[dim2], "(", phase[phas2], ")") 

end if 

end do 

end do 

end do

 end do

 end do;



16, only 16

D0(O)/D3(S)

D0(W)/D3(S)

D1(O)/D3(S)

D1(W)/D3(S)

D2(O)/D3(S)

D2(W)/D3(S)

D1(O)xD3(S)

D1(W)xD3(S)

D0(O)/D3(S)

D0(W)/D3(S)

D1(O)/D3(S)

D1(W)/D3(S)

D2(O)/D3(S)

D2(W)/D3(S)

D1(O)xD3(S)

D1(W)xD3(S)

D2(O)xD3(S)

D2(W)xD3(S)

D3(O)xD3(S)

D3(W)xD3(S)

D1(O)@D3(S)

D1(W)@D3(S)

D2(O)@D3(S)

D2(W)@D3(S)



Class 2: 1489



And here (2)...



And here (3) ...



And here (4)



Different flavour relase



HTvK

Can one make such a gel ?

temps

Quantité de composé bioactif libérée



Yes 



January 2003 :  robots 
to make dishes



(G + O + S ) / W





May 2003, Franckfurt : 
the « pianocktail »



Cocktails « sur mesure »



November 2003 : 
  « Pianocktail» for homes



The core microreactor



Another ally for synthetic cooking
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If you want more, lool at this

894 pages
150 chapitres
150 auteurs
23 pays
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Or our scientific journal
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Let's not forget the Goal !


	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25
	Diapo 26
	Diapo 27
	Diapo 28
	Diapo 29
	Diapo 30
	Diapo 31
	Diapo 32
	Diapo 33
	Diapo 34
	Diapo 35
	Diapo 36
	Diapo 37
	Diapo 38
	Diapo 39
	Diapo 40
	Diapo 41
	Diapo 42
	Diapo 43
	Diapo 44
	Diapo 45
	Diapo 46
	Diapo 47
	Diapo 48
	Diapo 49
	Diapo 50
	Diapo 51
	Diapo 52
	Diapo 53
	Diapo 54
	Diapo 55
	Diapo 56
	Diapo 57
	Diapo 58
	Diapo 59
	Diapo 60
	Diapo 61
	Diapo 62
	Diapo 63
	Diapo 64
	Diapo 65
	Diapo 66
	Diapo 67
	Diapo 68
	Diapo 69
	Diapo 70
	Diapo 71
	Diapo 72
	Diapo 73
	Diapo 74
	Diapo 75
	Diapo 76
	Diapo 77
	Diapo 78
	Diapo 79
	Diapo 80
	Diapo 81
	Diapo 82
	Diapo 83
	Diapo 84
	Diapo 85
	Diapo 86
	Diapo 87
	Diapo 88
	Diapo 89
	Diapo 90
	Diapo 91
	Diapo 92
	Diapo 93
	Diapo 94
	Diapo 95
	Diapo 96
	Diapo 97
	Diapo 98
	Diapo 99
	Diapo 100
	Diapo 101
	Diapo 102
	Diapo 103
	Diapo 104
	Diapo 105
	Diapo 106
	Diapo 107
	Diapo 108
	Diapo 109
	Diapo 110
	Diapo 111
	Diapo 112
	Diapo 113
	Diapo 114
	Diapo 115
	Diapo 116
	Diapo 117
	Diapo 118
	Diapo 119
	Diapo 120
	Diapo 121
	Diapo 122
	Diapo 123
	Diapo 124
	Diapo 125
	Diapo 126
	Diapo 127
	Diapo 128
	Diapo 129
	Diapo 130
	Diapo 131
	Diapo 132
	Diapo 133

