
 

 



 
 
 

Neuroenology 
by Gordon Shepherd 

Professor of Neuroscience at Yale School of Medicine 
  

 

“Wine is one of the most civilized things in the world and one of the most natural things of the 
world that has been brought to the greatest perfection, and it offers a greater range of enjoyment 

and appreciation than, possibly, any other purely sensory thing.” 

Ernest Hemingway 

 

“The ideal wine … satisfies perfectly all five senses: vision by its color; smell by its bouquet; 
touch by its freshness; taste by its flavor; and hearing by its “glou-glou”. attributed to the famous 

chef Paul Bocuse  
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Why smell matters 
• Thanks to Plato, Aristotle and the Catholic & Protestant Churches:  

• Smell was long considered an unimportant (and dangerous) sensory activity for 
gathering and processing information about the world  

• Actually, it may be the most important sense of all.  
 

• Loss of smell is called Anosmia and is directly linked to cognitive decline, 
dementia, Alzheimer’s, PTSD, TBI, and depression.  

 

• 70-85% of all concussions have some degree of anosmia, often undetected, 
resulting in depression, general confusion, memory issues, and other health 
dangers like food poisoning.  

  

• The sense of smell is closely related to memory, mating, longevity, and 
happiness.  



Chemical Composition of Wine 
UC Davis Enology Program: wine science expert, Dr. Susan Ebeler 

The basic components in wine:  

 

• Grape juice consists of 79% water and 20% carbohydrates, 1% organic acids and trace amounts of 
glycerol, tannins, phenolics, vitamins, minerals and nitrogenous compounds.  

 

• The sugars, organic acids and phenolics give the juice its flavor, while the vitamins, minerals and 
nitrogenous compounds are, in many cases, essential to yeast growth and fermentation.  

 

• Wine has a similar composition, but has much lower levels of sugar (none in dry wines), 8 - 17% 
alcohol and a greater range of minor components.  

 

• Wine can have as many as 300 different volatile aroma molecules making it one of the most 
complex food objects (bananas have 4 vam) 

 

Great wine is a result of balanced components per varietal standards. 



Neurogastronomy  & Neuroenology 
• The brain creates flavor (taste + aroma) essentially the same way that it creates 

color. 

 

• In creating the taste of wine, the brain engages more functions than does any other 
human behavior.  

 

• Specific sensory pathways in the prefrontal and cerebral cortex create memory of 
wine and govern how language (metaphor / simile) is used to identify and imprint 
wine characteristics. 

 

• In tasting food and beverages, the brain must engage the tongue, nose, 
biomechanics of swishing, chewing, and swallowing. This multi-motor mechanic 
action uses more systems than any other bodily function. 

 

• This makes taste (creating flavor) an active sense rather than a passive one.  

 



Neurogastronomy  & Neuroenology 
• Memory 

• Very short-term or working memory 
• Conversational, real-time functioning (discussing wine with others while tasting) 

• Long-term memory 
• Implicit (riding a bike) 
• Explicit (facts) 

• Episodic memory 
• Semantic memory (discriminating taste, flavor, aroma, AND language assignments) 

• Language 
• Wine experts train within a codified language of associations  

• Based on metaphor and simile (This wine tastes like cherries, plums, vanilla, spice, and smoke) 

• “Wine Descriptive Language Supports Specificity of Chemical Senses” 
• Frédéric Brochet and Denis Dubordieu 

• Pleasure 
• Sensuous activation, experience, enjoyment, and satisfaction 
• Dopamine seeking activity: the reward center.  

 



Humans have 350 Olfactory Receptors 
and can smell   

10,000 different volatile aroma molecules 
Environment affects the mobility of these molecules 



Fluid Dynamics & Biomechanics 
The body engages more systems and functions in mastication (chewing and swallowing) than any other activity 

 



Taste is an Illusion 
Body chemistry, saliva ph levels, 
hormones, age, food, and environment 
all alter the chemical composition of the 
wine and therefore its taste / aroma. 



Wine Aroma Molecules Represent an Idea 



Wine Component Molecules & Chemistry 



Dr. Ann Noble developed the Aroma Wheel 



 





Le Nez du Vin 
Professional Olfactory Training Kit 



Sight   Swirl   Sniff   Sip   Spit or Swallow 

Sight: evaluate for clarity and color 

 

Swirl: releases volatile aroma molecules into the bowl of the glass  

 

Sniff: evaluate wine for cleanliness and assess aroma profile 
Primary, secondary, tertiary aromas 

Orthonasal olfaction 
 

Sip: evaluate wine for balance and assess flavor profile 
Sweet, Salty, Acidity, Astringency, Umami 

Retronasal olfaction  
 

Spit: spitting is critical for professional tasting 

Swallowing completes the tasting experience 



Deductive Tasting Analysis 

 



Deductive Tasting Analysis Grid 



Specific Wine Aroma Molecules 

'buttery' with the scientific 
term 'diacetyl/butanedione,' 
the molecular formula of 
C4H6O2 pictured here 

 

  

Zingerone / Spice        Vanillin         Raspberry Ketone           
  



In Your Glass 
Cabeça de Toiro 2014 

Syrah Reserva, DeTojo DOC 

• 14% alcohol 

• 5.2 g/liter acidity 

• 3.7 ph 

• 8 months in French and American oak cask 

• Garnet 

• Violets, wild berries, red plum, currant, black 
pepper,  

• Spice, vanilla, cured meat, leather 

• Soft tannin, rounded and smooth. 

 



In Your Glass 
 
 
 

Cabriz 2014 
Touriga Nacional , Dão DOC 

 

• 13.5% alcohol 

• 5.8 g/liter acidity 

• 3.58 ph 

• 6 months in French oak cask 

• Garnet to Purple 

• Ripe berries, black cherry, jammy, dark plums,  

• Cocoa, eucalyptus, smoky,  

• Firm tannin with good structure 
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