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Wine pairing enters a new
scientific era

Advances in sensory science and molecular analysis offer precise

tools for modern wine pairing
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The evolution of wine and food pairing has moved from traditional rules to a more
technical discipline supported by scientific research. This shift is driven by a demand
from wine professionals—oenologists, sommeliers, chefs, distributors, and
marketers—for a deeper understanding of how wine interacts with food to create
enhanced gastronomic experiences. By analyzing the chemical and sensory behavior of
wine and food, experts are better equipped to demonstrate the added value and

versatility of wine in culinary contexts.

Historically, general guidelines such as pairing white wines with fish and red wines with
meat dominated dining culture. However, these rules did not address the reasons
certain combinations worked. Advances in sensory science and molecular analysis now
offer precise explanations based on the interactions between volatile compounds,
acids, tannins, fats, proteins, and physical stimuli in the mouth. These elements

influence one another, modifying perception during tasting.

Professional sensory analysis plays a central role in this approach. It follows
international standards that require controlled environments, trained tasters, and
specific glassware. Wines are evaluated for visual clarity, aromatic profile, and palate
structure. Data from these assessments help develop technical sheets that predict a

wine's behavior in various pairings.

Food has its own complex sensory identity. Its basic tastes—sweet, salty, sour, bitter,
and umami—along with sensations like spiciness or astringency, directly affect how
wine is perceived. A sweet dish can make a dry wine seem overly acidic or bitter.
Acidity in food can soften the sharpness of a wine and emphasize its fruit. Fat can
lessen the drying effect of tannins, which is why red wines often pair well with red meat

or aged cheeses. Salt can enhance a wine's body and roundness.

Astringency, typical of red wines, has been the subject of recent studies. This
sensation, described as roughness or dryness, is not a flavor but the result of tannins
binding with salivary proteins, reducing lubrication in the mouth. Foods rich in fat or
protein help counter this by coating or saturating the proteins, softening the perception
of astringency. Research conducted in European universities has even shown that

specific oils have distinct effects based on their interaction with tannins, which depends



on molecular structure and the condition of the oral mucosa.

Saliva plays a critical role in wine and food interaction. It carries aromatic molecules,
participates in chemical reactions, and protects oral surfaces. Researchers have built in
vitro models to study these interactions, introducing tools such as the salivary
precipitation index to predict astringency and the cleansing effect to measure how well
a wine resets the palate between bites. This data-driven methodology adds objectivity

to a field long treated through intuition.

Alongside these physiological investigations, molecular pairing has gained prominence.
Pioneered by figures like Francois Chartier, this method is based on identifying shared
aromatic compounds between wine and food. Using gas chromatography-mass
spectrometry, scientists can detect volatile molecules responsible for specific aromas.
Dishes that contain the same families of compounds as certain wines are more likely to

create olfactory harmony.

This scientific mapping allows for nontraditional pairings. A red wine rich in B-
damascenone, linalool, and limonene might work well with foods featuring lavender,
citrus, or floral notes. A Pinot Noir containing phenylacetaldehyde and anethole could
complement sweet or spiced preparations like licorice-glazed lamb. In sparkling wines,
the presence of y-undecalactone, associated with peach, opens pairing possibilities

with stone fruits or floral ingredients.

Still, molecular pairing is not a fixed rule. Aromatic overlap does not guarantee balance
if proportions, temperature, and preparation methods are not aligned. Practical
application depends on the trained judgment of sommeliers and chefs who can

translate molecular data into a working experience for diners.

In addition to molecular analysis, classic strategies remain relevant. Pairing by affinity
joins similar elements, such as creamy wines with creamy dishes. Pairing by contrast
seeks balance through opposition, such as matching sweet wines with strong, salty

cheeses. Both approaches remain useful depending on the dish and the wine involved.



Regional and seasonal pairings also maintain importance. The regional method draws
on the natural harmony between local wines and traditional dishes, shaped by
generations of parallel evolution. Seasonal pairing aligns wine selections with the
character of seasonal dishes, using light and fresh wines in summer and structured reds

in winter.

This technical and scientific foundation influences the wine sector at multiple levels. In
production, it guides winemakers to design wines with versatile profiles. In restaurants,
it gives sommeliers the knowledge to make informed suggestions and build thoughtful
menus. In retail and distribution, it serves as a selling point that highlights how a wine
performs with specific foods. For consumers, the result is a more informed and logical

wine experience based on sensory science rather than outdated tradition.

Ongoing studies in taste neuroscience and the use of artificial intelligence in
personalized pairing systems suggest the field will continue evolving. Cross-disciplinary
research and collaboration among wine and food professionals are key to advancing

knowledge and enriching the interaction between wine and cuisine.



The 5 Pillars of Taste in Food
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Sweet Acidic
Indicates energy-rich sources. Can Signals ripeness or spoilage. Makes
make wine seem more bitter and wine taste fruitier and less acidic.
acidic.
y f
Salty Bitter
Essential for bodily functions. Softens A warning against potential toxins.
wine's astringency and enhances Can amplify bitterness in wine.
body.
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Umami
The savory taste of proteins (glutamate). Similar to sweetness, it can make wine
seem more astringent and bitter.



The Dance of Interaction

Food has a more profound impact on wine than the reverse.
Understanding these key interactions is crucial for predicting how a wine
will perform alongside a dish.

Interaction Matrix: How Food Components Alter
Wine Perception
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Key Aroma Families in Wine
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I Ccters (Fruity) @ Terpenes (Floral)
Pyrazines (Herbaceous) M Lactones (Creamy/Oak)

B Thiols (Tropical/Citrus)

The Science of Astringency

Astringency is a tactile sensation, not a taste. It's the drying, rough feeling
caused by tannins binding to proteins in your saliva. Fat is the secret weapon
against it

‘ Wine Tannins + Salivary Proteins — High Astringency

‘ (Wine Tannins + Food Fat) + Salivary Proteins — Low Astringency

This is why fatty foods like steak and cheese pair so well with tannic red
wines. The fat molecules intercept the tannins, softening the wine's texture.



