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Definitions of terms

The most important terms regarding the sensation wine and food provide are poorly defined within our industry.  The following definitions are important to understand and use when addressing the interactions of wine and food.

· Taste:  a primary sense comprised of the basic sensations of sweet, sour, bitter, salty and umami.

· Flavor: a composite of the sensations of olfaction (smell), taste, touch, chemesthesis (chemical irritation of the trigeminal nerve endings such as the burning irritation of many spices) and psychological factors. 

· Aroma: a single, identifiable smell, such as the aroma of lemon, butter, oak, vanilla, oxidation/aging, spice, fruit in general or specific fruit.

· Bouquet: the combined olfactory effect of the aromas. A wine that has one single, dominant aroma would be considered to have a simple bouquet, whereas a wine with a wide variety of aromas would have a complex bouquet.

Here is an example of how these definitions would be applied when describing a wine:

The FLAVOR of a great Cabernet Sauvignon construes the net effect of many sensations.  A concentrated and complex BOUQUET with AROMAS of cassis, cedar, licorice and spice combined with the more subtle AROMAS of bottle age (olfaction).  On the palate the wine demonstrates a firm yet supple tannic structure (touch), a perceived sweet TASTE with moderate acidity (taste) and richness imparted by the alcohol without the burning pungency associated with high alcohol (chemesthesis).  This wine was tasted blind so that my judgment would not be affected by seeing the label (psychological predetermination).

Taste vs. Taste

In discussing wine and food an important distinction should be made between two common definitions of the word "taste" (from Roget's II, The New Thesaurus);

1. A distinctive property of a substance affecting the gustatory sense.

2. A liking or personal preference for something.

The first definition is of the physical sensation of taste; the second is a definition of taste as an expression of opinion.

One of the great failings in wine and food pairing is that we discuss the gustatory interactions between wine and food with the assumption that everyone will reach the same conclusion or should share the opinion of an "expert." We rarely make allowances for the fact that everyone has their own opinion as to the desirability of any given combination of wine and food. 

The premise of the Cause and Effect of Wine and Food is to gain a greater understanding of what occurs in the interaction of wine and food and then communicate the occurrence without necessarily passing judgment on the desirability of the interaction. We can develop certain generalizations about acceptability of different combinations but should not assume there is or should be a unanimous agreement.

The arguments that go on about the qualities of one wine versus another or the suitability of a given wine with a certain food are nothing more than the expressions of individual preference. People with more similar cultural, regional and psychological experiences will tend to be more in agreement on the desirability of specific flavor characteristics than people from very diverse backgrounds.

To best understand gustatory interactions between wine and food, it is important to have a foundation on the sense of taste in general.  Our sense of taste, as well as our other senses of touch, sight, hearing and smell, is constantly changing. 

Flavor

The flavors of a wine or food dictate whether or not an individual will find the sensations desirable.  This desirability of a wine or food, or combination of the two, is completely subjective.  The expectations and tolerances for flavor sensations by an individual determine the acceptability of the flavor. These expectations and tolerances come from the cultural, regional and psychological experiences of that individual. 
Sensory Adaptation 

Our brain is constantly changing the way it processes information sent from sensory receptors. The "cause and effect" of wine and food is based on an understanding of the distortions we perceive from simultaneous sensations.
Wine and food matching is an ongoing process of sensory adaptation. Sensory adaptation is the information processing function our brain uses to reduce information and allows us to focus our attention. If a sensory message to the brain is constantly repeated (such as the taste of sourness in our food), it will suppress our sensitivity to the source of stimulation, making the wine that follows taste less sour.

Some examples of our sensory adaptations are: put your foot into hot water in a bathtub and hold it still. After a short time you acclimate to the temperature. Move your foot and the water seems to get "hot" again. This is an example of the Sensory Adaptation Effect. Your sense of touch is suppressed by the constant stimulation from the hot water. When you move your foot, the change of pressure against your skin is felt and this new source of stimulation will enervate your sensitivity to the heat of the water, making it feel hot again. 

Likewise, hold a mild solution of salt and water motionless in your mouth for a few moments and you will find the salty taste becomes less pronounced or disappears. Move your tongue around and you will find the salty sensation returns. 

Taste is also influenced by physical adaptations made by our body during different times of day or due to physical or psychological conditioning. Each of us has a different rate at which we produce saliva. When fatigued or under stress, our bodies also tend to produce less saliva. Our saliva contains sodium chloride and potassium chloride as well as protein. These compounds have a buffering effect on many things we taste, but we do not taste these compounds in our saliva due to sensory adaptation. When we have less saliva, we are more sensitive to sourness, bitterness and astringency in the wine and food we taste. The pH of our body is also in a state of constant flux. When our body acidity becomes higher, we are more sensitive as well.

As our bodies go through these changes our senses of taste, smell and touch change. To get a handle on sensory adaptation we need a foundation of understanding about our senses in general.

The Sensory Aspects of Taste

xe "The Sensory Aspects of Taste"The sense of taste is comprised of five primary sensations: 

•  Sweetness 

•  Sourness

•  Bitterness  

•  Saltiness

•  Umami

Our sense of taste was possibly developed as a survival mechanism for humans to ascertain the wholesomeness of certain foods. The taste of a food gave an indication as to whether or not the food could be safely eaten and also function to begin the processes necessary to assimilate certain food compounds. 


"The five basic tastes are considered sensory signals that provide the body with the first stimulus announcing the arrival of nutrients and prepare the body for appropriate physiological reactions to follow.


Umami taste may be the signal that announces the intake of protein to prepare the body to digest and absorb protein by stimulating the secretion of digestive fluids, the motion of digestive organs and the provision of metabolic reactions regulated by neurons and hormones. Sweet taste may be the signal for carbohydrate intake as energy source. Sour taste may be the signal for the intake of organic acids like citric acid in order to promote energy generating metabolisms through the citric acid cycle and at the same time to serve as a warning that bacterial deterioration has spoiled the food. Salty taste may be the signal for mineral intake to keep maintaining osmotic pressures in the body fluids. Bitter taste may be the signal to prevent poisonous substances from entering the body. Thus it is possible that the five basic tastes may be the signal for either maintaining life or protecting the body from external danger."2.
Sweetness

Sweetness is found in many foods and wines. Sometimes we do not really think of certain types of sauces or foods as "sweet" when in actuality they are, such as teriyaki, cocktail and many tomato sauces. Often vegetables and certainly fruits can add a degree of sweetness to a dish and must be considered when making a wine selection.

There is a wide range of sweetness levels in many beverages and foods. Our individual expectations will dictate the desirability of levels of sweetness. This is expressed in many ways: how we take our coffee or tea, what kind of chocolates we like, the balance of a wine, etc. 

The desirability of a wine and food combination that affects the sweetness of the wine depends entirely on the preference of the individual experiencing the combination. A combination that raises the sweetness of a wine may be delicious to someone who appreciates a sweeter wine while the same combination is considered unsatisfactory for someone who prefers a drier wine.  When food is sweet it will suppress the sweetness of the wine served with it through sensory adaptation.

Sweetness in food will increase the perception of sourness, bitterness and astringency of the wine while making the wine appear less sweet (more dry), stronger and less fruity.
Acidity

Natural acids impart tartness or sourness of food or wine.  Most wines that have sweetness, such as White Zinfandel and many Rieslings, also have a very high acidity to keep the wine from tasting flat or cloying. If a food reacts in a way that suppresses the sourness of such wines, they will taste very sweet in comparison.  

Dry wines tend to taste more acidic because they do not have the sweetness balancing and covering the sour taste.  White wines tend to be higher in acidity than red wines.  

Foods with high amounts of acidity will decrease our perception of sourness in the wine and make the wine taste richer and more mellow.  If the wine is sweet to begin with it will appear taste sweeter.
Sweetness and Sourness Combined
Many foods have a combination of sweetness and sourness, such as honey/mustard sauces and other "sweet and sour" or aigre-doux preparations.  The balance of one to the other will dictate the reactivity with the wine.  The sweetness and sourness can actually be balanced in the food to be neutral with the wine.  This is very important in dishes where one does not naturally expect sweetness, as in many tomato sauces, which is also high in umami. Fruit relishes and garnishes can be made much less reactive by judiciously adding citrus juice or vinegar.  Look out for things like teriyaki sauce or other meat glazes.

Combinations of sweetness and sourness in food can cancel each other out depending on the concentration level of each.  If one or the other dominates the wine will react according to the basic formula.
Bitterness

Bitterness is often confused with astringency and is similar to astringency in its interaction with food.  A bitter taste is commonly found in some green vegetables (Endive, arugula, radicchio) and herbs, many spices, some fruits, or food charred during the cooking process. Bitterness is extracted from many foods during cooking, especially at high temperatures. This also occurs when you boil tea instead of gently steeping it.

Food with bitter components seems to increase the bitterness of a wine served with it. Make sure that the herbal-smelling Sauvignon Blanc chosen to serve with the dish with lots of fresh herbs does not push the bitterness of the wine over the top.

The umami taste in food seems to be responsible for increasing the perception of bitterness in wine or leaving a bitter or metallic aftertaste. This is common with caviar and dry white wines (including sparkling wines), with many bleu cheeses and even tomatoes. A bleu cheese will have the effect of softening the astringency of tannic red wines but leaving a bitter taste impression, which has been accentuated by the umami taste of the cheese. Saltiness or sourness, in the form of vinegar or citric acid from lemon or lime, in the food will help to eliminate the bitter taste in the wine.

Bitter, sweet and umami flavors in food will increase the perception of bitter elements in wine.  Sourness and salt in the food suppress bitter taste in the wine.
Saltiness

As foods become more salty, they tend to increase in their own flavors and neutralize bitter and sour tastes of the wine tasted after the salty food. Saltiness in the food creates an impression of less bitterness in the wine. Saltiness will negate the effect of umami in the food - if the food is high in umami compounds and salt, the salt will negate the umami's usual effect of making the wine more bitter.

Some people make a habit of putting a little salt on Granny Smith and other "tart" apples. This is done to soften the sourness and bitterness, making the apple seem more mild in taste. Proper seasoning of meat-based sauces is important to negate the umami compounds produced in the cooking process which can unfavorably impact the taste of the accompanying wine.

The judicious addition of salt to food, especially to sauces and other foods high in umami, can be useful in some cases to tone down bitterness and astringency of some wines.  You may find that salty foods make sweet wines taste sweeter.

Umami

You like umami.  It is the fundamental “good” taste of foods as diverse as meats, seafood, vegetables, chocolates, stocks, broths and soups.

Umami has gained acceptance by food scientists as a fifth taste, separate from the tastes sweet, acid, salty and bitter. The prototype for umami taste is monosodium l-glutamate (MSG) and is found naturally occurring in almost all food to some degree.  MSG is added to foods that are of a low quality to make up for the natural compounds that may be lacking.

Umami was identified by the Japanese researcher Ikeda in 1908 as the taste in laminaria Japonica seaweed, used as a component of soup stocks in Japanese cuisine, and was associated with glutamate (monosodium L-glutamic acid). Later, ribonucleotides were discovered as having umami taste and also having a synergistic effect with glutamates that greatly enhance the perception of the umami taste. 

Umami taste is associated with a "savory" characteristic in foods. Umami is more prevalent and found generally in higher concentrations in Asian cuisines. The word umami in Japanese actually translates to "delicious" or "savory." Western palates do not as easily recognize Umami because we have never been taught to identify it.  As with other tastes, the umami taste is many times hidden behind stronger tastes like saltiness. The umami taste of a food can have an effect on taste elements of a wine that is served with it, bringing out bitter and often metallic tastes. The reaction between umami and the wine can be negated by salty tastes in the food.

Examples of Umami

The umami taste is associated with everything from steak to ham and seafood (sea urchin, abalone, crab, scallop, shrimp, and lobster), tomatoes, asparagus, meats and cheeses. Oily fish (sardines, bonito, mackerel and tuna) seem to have more of an umami taste than lighter fish. The ‘sweet’ taste associated with many shellfish is actually the umami taste.  Shiitake mushrooms have umami, especially when they are dried. 

Aged beef is preferred over fresh beef due to the higher levels of umami taste after the beef has been aged. During the curing process the umami taste is greatly increased in making ham from fresh pork.

The drying or fermentation of foods with umami concentrates the compounds to over four times the level in the undried product. An example of this is dried shiitake mushrooms.  Sauces, stocks, broths and bases are very high in umami taste, as well as tomato products from catsup to marinara sauce. Oyster sauce, fish sauce from Thailand and "tan" broth (from China) are all sources for umami taste, as is Worcestershire, soy, A-1 and other sauces.

Compounds responsible for the umami taste are found in different concentration levels according to seasons in many types of seafood. Scallops are highest in umami compounds in the month of June, when they are considered the most palatable to Japanese diners.  European chefs and diners recognize the same flavor superiority of scallops during this season, especially when the scallops have the roe.  They are lowest in these compounds during July and the scallops are considered less desirable.

The Umami and Wine Hypothesis
There are many "unexplainable" aspects of taste interaction between wine and food that may be directly linked with the umami taste.  It is important to point out that the cause and effect reactions that occur between foods high in umami and wine deal mostly with bitterness, the least understood and most unpredictable of all tastes.  Not everyone will find these reactions to occur.

Foods high in umami seem to increase our sensitivity to bitterness in wines and create a "metallic" taste. This is true with many soup and sauce stocks; strong, oily fish; oysters, and many dried or preserved foods including caviar, all of which have umami taste. Saltiness in food high in umami compounds neutralizes the bitter or metallic taste in the wine that follows.

Soft-ripened bleu cheese is a classic example of this phenomenon. A taste of the bleu cheese followed by a taste of tannic wine will generally lower the perception of astringency in the wine, but very often there will be a bitter or metallic aftertaste. The protein, fat and acidity alone of the cheese would normally soften the bitter taste along with the astringency. The theory is that the bitterness is heightened by the umami compounds in the cheese.

Dry or aged bleu cheese seems to create less of a decrease in astringency. The proteins are bound (coagulated) by each other and less effective in binding the tannins of the wine, but the umami taste is still strong and increases the bitterness of the wine.

This theory would go a long way in explaining the generally undesirable taste reactions that can occur when you serve caviar with sparkling wines, fish with red wines (many Pinot Noir and salmon or tuna combinations) or oysters (especially during the spawning months) with dry white wines. 

Acidity naturally occurring in or added to food with strong umami taste will reduce our perception of sourness and bitterness in the wine accompanying the dish and will tend to neutralize the reaction of umami.  

Umami in food will increase our perception of bitterness in wine.  Saltiness in conjunction with umami in the food will neutralize the effect.
Touch

There are tactile sensations, such as astringency, imparted by wine and food, which can react in combination. Astringency (mostly from tannins in wine, fruit, and vegetables) is the most prevalent of these sensations.  These sensations of touch are important along with taste in determining the basic reaction potential between different wine and food combinations and were once thought to actually be a sensation of taste.
Astringency

Sensory adaptation and residual compounds from food and the physical condition of the taster affect the degree of astringency one perceives in a wine. The physical condition of the taster will affect the amount of saliva (with salt and protein) in the mouth. If you are fatigued or under a great deal of stress, the amount of saliva you produce will be reduced, increasing your perception of astringency. The "tannic" taste of a wine is actually a sense of touch and not of taste. Tannins coagulate proteins in the saliva and the tissues in your mouth and create a puckering or drying sensation known as astringency.  Consumers who think that this sensation is what is meant by a “dry wine” very often misinterpret this sensation. A "dry" wine is simply not sweet. 

Astringency in wine is accentuated by food that is sweet or "hot" (spicy) and is suppressed by foods that are acidic, salty, fatty, or have uncoagulated proteins for the tannin molecules to combine with (rare steak). The umami taste in food seems to also accentuate the astringency in the wine that follows. 

The astringent nature of a wine can be lowered or raised by several elements in food:

Decreased perception

•  fats (increasing lubricity) 

•  acidity from citrus, vinegar or enzymes found in cheeses and aged meats 

•  saltiness 

The most dramatic example of this can be demonstrated by eating a bit of soft-ripened bleu cheese followed by a taste of tannic red wine. 

The salt, acidity and fat combine to dramatically reduce most people’s perception of astringency in strong red wines. A small percentage of people will find a strong reaction to bitterness with this combination due to a high sensitivity to this taste.

Increased perception

Sweetness in the food will greatly increase the perception of astringency in the wine.  Tannin (from nuts, fruits or certain herbs and vegetables) in the food can also amplify the perception of tannin. The prototype for astringent taste is a persimmon. 

The amount of saliva in our mouth has an effect of how we perceive astringency and acidity. Saliva is made up of protein, salt and other compounds that affect how we taste. People may react differently due to the fact that they are "high flow" or "low flow" producers of saliva. Tasters who are fatigued or under a great deal of stress may also experience an increase in the perception of astringency of a wine as a result of having less saliva. 
Chemesthesis

The sense of chemesthesis is an irritation associated with pungent or "hot" characteristics in some food, even to the point of pain if the food has high concentrations of some of these compounds. The heat we feel from peppers and other spices come from the effect of chemesthesis. Other sources of chemesthesis are certain acids and carbon dioxide. 

Foods that contain enough of these compounds tend to sensitize the mouth of the taster so that the perception of bitterness and astringency in the wine will become heightened. The effect of chemesthesis tends to be cumulative; the first sip of wine after a hot pepper may not seem reactive and may even make the wine taste smoother and fruitier. By the time the chemesthesis starts to sensitize the mouth, the same wine tastes strongly bitter and astringent.

Olfaction (sense of smell)

There is a great deal of confusion over the rudimentary terminology used to describe the smells of wine. The following clarification is offered:

Aroma; "1. The quality of something that may be perceived by the olfactory sense." Roget's II, the New Thesaurus, 1988

This would indicate distinct, identifiable smells found in wine such as primary grape smells, specific fruit smells, smells from fermentation, oxidation or spoilage, smells from oak aging or treatment, smells of spices or herbs, etc.

Bouquet; refers to a group of aromas (as a bouquet refers to a group of flowers, from the French bousquet for a thicket). The bouquet may therefore be considered as a group of smells, either in young or old wine, as a group. As the bouquet increases, the singular aromas tend to become less distinct or identifiable.

Many of the sensations we ascribe to "taste" are actually aromas.  This is why we tend to say we cannot "taste" things when we have a cold.  There are potentially over 2,000 different compounds found in wines.  About 1,200 to 1,400 have been identified. 

The Cause and Effect of Wine and Food stress the fundamentals of taste rather than aroma.  This is because the most predictable reactions occur with taste.  There are only five basic variables of taste involved and literally hundreds of aromas potentially in wine. Aromas tend to be much more difficult to describe and analyze. 

A great deal of work has been done to create a more specific language using common words, such as butter, black pepper, or certain varieties of fruit, to describe the smells of various wines. Many of the compounds in wine are actually the same or similar compounds which give rise to the smell in the food or other item used as a descriptor:

· Butter is the compound diacetyl (a by-product of malo-lactic fermentation)

· Cloves is eugenol (extracted from oak barrels during aging)

· The smell of bell peppers is a pyrizine found in Sauvignon varieties as well as bell peppers.

As with taste, there are sensory adaptations that increase the intensity of certain aromas and suppress the intensity of others. When someone wears a cologne or perfume regularly, they may become oblivious to the fact that they are slathering on more and more to compensate for their sensory adaptation to the smell. The same is also true for developing a certain regard or disdain for wine aromas. One person is used to a regional characteristic of a wine and cannot figure out what another taster is talking about when they find something that they construe as a flaw in the wine.

Our tolerance for certain aromas is very subjective, even more so than our tolerance for tastes. One taster may find a particular aroma completely offensive and pronounce the wine in question as commercially unacceptable, while another equally expert taster may find the same odor typical and completely acceptable, even desirable. 

On the other hand, many people are very sensitive to some smells that others may not even smell at all. We all have our own thresholds of sensitivity and this may vary a great deal from one person to the next.

Our sense of smell is very closely linked with our memory. Certain odors may provide olfactory triggers that can evoke memories. Sometimes the memory that is triggered is vague and shapeless or strong and vivid. We then form an opinion as to whether or not we like the smell. 

For the individual offended by the smell of a certain wine, the best food match would be one that suppressed the offensive odor. The individual who found the odor to be attractive may prefer a food combination that seemed to increase the intensity of the smell. The person with a high threshold may not even be able to distinguish the smell. As they say, beauty is in the nose of the beholder.  

Personal Values

Every one of us has our own set of personal values.  These values range from religious beliefs, the meaning of life to how we take our coffee (if we take coffee at all).

Our likes and dislikes for wine and food are dictated by our tolerances for flavors and smells.  If something falls outside of our range of acceptable tolerances we would tend to think of it in terms of a “bad match.”   If the combination falls within an acceptable range we would consider the match compatible.  If the combination of wine and food takes flavors that were on the extreme edge of acceptability and brings it more in line with our acceptable tolerances we would characterize the that combination as a great match.

Please understand that these are our personal values and are not necessarily transferable.  It is arrogant to think that anyone else ought to have the same values and this goes for wine and food as well as any other aspect of life.

It is hoped that the Cause and Effect of Wine and Food will be used to enhance your life.  If you use the premises in their most pure form you can also use the Cause and Effect to share wine and food experiences in a non-judgmental fashion and in the true spirit of enjoyment and friendship.
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