
The Physiology 
of Taste

Presenter
Presentation Notes
Intro: 1 hour presentation with questionsIdea: all about creating a common tasting language, not all live in same taste world. Figure out what words mean, understanding of what taste, flavor is. What are they marketing?Be able to talk about almonds, taste, flavor profile, 
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Starring Remi & Friends

Presenter
Presentation Notes
Intro slide, Invite remi to join us, etc. Speak about movie and how fun, andbut serious it was, TK influence – element of realty
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Learning Objectives
 Define the terms taste and flavor and differentiate between the two.
 List and describe the primary taste sensations.
 State the five human senses and discuss the effects they have on your 

ability to perceive flavor.
 Identify methods in which flavor can be developed and enhanced.
 Discuss the concepts of contrast and balance as it relates to flavor.



Proprietary and Confidential



Proprietary and Confidential

nce upon a time…

 Democritus 
 460 BC – 370 BC
 Co-father of the Atom
 Founder of “Taste”
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And then there was…

 Georges August Escoffier 
 1846 - 1935
 Father of Modern Cuisine
 Perfector of Jus de Veau Lié
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And then there was…

 Professor Kikunae Ikeda
 1864 - 1936 
 Tokyo Imperial University
 Founder of Umami
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Taste
“One of the special senses 

which perceives and 
distinguishes the sweet, 
sour, bitter or salty quality of 
a dissolved substance and is 
mediated by taste buds on 
the tongue…”

-Webster’s New Collegiate 
Dictionary

Presenter
Presentation Notes
To mediate is to “act as a negotiator or peacemaker between opposing sides in a dispute” or “to bring about a settlement in a dispute”  Oxford American Dictionary- To estimate- To experience- To try by the touch
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Taste

...is a big source of 
pleasure in most 
lives, a complex 
realm of satisfaction 
both physiological…

Presenter
Presentation Notes
Taste is complex, both a function of the body (PHYSICAL) and a function of the mind (EMOTIONAL)What positive childhood memories do you have of food? How vivid are they?  How does thinking about them make you feel? Some of these memories are positive but many are not. Can you recall any negative food or tasting memories?  
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Taste

...and emotional, 
much of which 
involves memories 
of childhood.”

Source: Ackerman, Diane, A Natural 
History of the Sense

Presenter
Presentation Notes
Taste is complex, both a function of the body (PHYSICAL) and a function of the mind (EMOTIONAL)What positive childhood memories do you have of food? How vivid are they?  How does thinking about them make you feel? Some of these memories are positive but many are not. Can you recall any negative food or tasting memories?  
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Primary Tastes and the Tongue Map

 Bitter 
 Sour
 Salty
 Sweet

 Umami?
 Alkaline?
 Metallic?

Presenter
Presentation Notes
There are four Primary taste sensations BITTER, SOUR, SWEET, and SALTY.  Primary tastes can not be created by any other combination of taste (just as red, blue and yellow colors are primary)These tastes can be received anywhere on the tongue but have greater sensitivity in the areas shown on the “map”We also have the ability to perceive Alkaline, and Metallic tastes.More on UMAMI later
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“We can taste something only when it begins to 
dissolve, and we cannot do that without saliva.” 

-Diane Ackerman, A Natural History of the Senses

Taste

Want to prove this?

Presenter
Presentation Notes
Think of how a simmering pot of beef smells compared to a cold pot of stock or broth.Saliva is the liquid we use in our mouths to dissolve food and make it available for tastingHumans produce 10,00 gallons of saliva in their lifetimes! Role of salivaLubrication /Binding of food into slippery massTo make dry foods wetOral Hygiene: Keep the mouth free of debrisInitiates Starch breakdown via enzymes in saliva
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Aroma

“a distinctive and usually 
pleasant or savory smell…” 

-Webster’s New Collegiate Dictionary

Presenter
Presentation Notes
Aroma Plays a great role in taste:Before something can be smelled  it must be airborne.Each day we breath 23,040 timesHumans have 5 million smell receptors (olfactory cells) and can detect between 10,000 and 20,000 odors with 10 intensities of each (sheep dogs have 40x’s more!)Not everything has a smell (Stone/ Glass? Steel/ Ivory) Only substances volatile enough to spray microscopic particles into the air into the air.
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Taste + Aroma = Flavor

Presenter
Presentation Notes
Ask class how they use food (or have seen food used) to attract and entice customers.Cinnamon smell from mall shops (CINNABON)Coffee smell in the morningStir fries in cafeteria service areasGarlic in many ethnic dishesTableside cooking in French restaurants.Popcorn in movie theatersSmoked Meats Hot dogs or grilled items at baseball games or backyard cookouts Simmering stocks, soups and sauces.En Papillote preparation/ Steaming bowls of soups/ etcOther factors include the texture, temperature, childhood memory etc.
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Sensory Perception Analysis 

 Hold your nose closed.
 “Chew” on jellybean slowly 

and thoroughly…
 Analyze what you can taste...
 What do you taste?

Item #1

Presenter
Presentation Notes
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Flavor

“A food’s flavor includes its texture, 
smell, temperature, color, and 
painfulness (as in spices), among 
many other features.”

-Diane Ackerman, A Natural History of the Senses

Presenter
Presentation Notes
Other Features include:Cultural biasesInfluences of medicationsRoom lighting conditionsOdors in the airAgeTooth brushing just priorRecently eaten foods (artichokes)
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Experiencing Flavor

Are you surprised to hear 
that you can also…
 See flavor
 Hear flavor
 Smell flavor
 Feel flavor

Presenter
Presentation Notes
Up to now we have discussed how flavor can be tasted, let’s look at the other sensory components of flavor.
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Seeing Flavor

Steaming implies hot food

Juicy looking hints at succulence

Bright colors indicate 
freshness/ proper doneness

Presenter
Presentation Notes
Television and print advertising have mastered the art of selling food visually.Remember that they can not rely on smell or touch but only on the visual and sound senses. What have you noticed about  how these media sell food? Steaming bowls of pasta and vegetables, soups etc.Moist and glistening steaks Char marks from broiled and grilled foodsGolden brown roasted poultry with moist interiors when cutBubbly beer and champagnesIcy cold soft drinks
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Hearing Flavor

The sounds that food makes 
influences the perception of 
its flavor:
 Sizzling platter of fajitas
 Fizzle of champagne
 Crunchy potato chips
 Crisp apples 

Presenter
Presentation Notes
Fajitas sizzling over customers heads on their way to your table in a Mexican restaurant.Crisp raw vegetables that snap when you break or bite into them.Fun and noisy breakfast cereals than “snap, crackle, and pop”  when you eat them.  Think of their names Cap’n Crunch, Rice Krispies, Cocoa pops etc.Snack foods like tortilla chips, pretzels, and of course potato chips.  “Potato chips are designed to be too large to fit in you mouth”  This encourages us to keep our mouths open.  The crunching sound is louder with your mouth open. Source: Ackerman, Diane, A Natural History of the Senses
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Smelling Flavor
Smell has a very important 
role in flavor
 Often your first impression 

of food
 Hundreds of aromas 

recognized
 Often aromas stimulate 

memories
 Loss of sense of smell limits 

flavor depth

Presenter
Presentation Notes
Many unfortunate people have lost their ability to smell and as a consequence do not enjoy food as others do.  To many of them food is only a means to keep alive.  Smells stimulate strong memories and associations of Love ,Hate, Nostalgia, Parental feelings, Protection etc.Aromas can transform you back to a time long ago in your life.  This is certainly not only true for food aromas,  many of can remember the smell of perfume or cologne worn by a loved one, but given the fact that so many strong food aromas exist and that cooking is common to all humans, these aromas predominate.
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Feeling Flavor
 Fingers/ utensils play first role: 

resistance, slipperiness, crunch
 Tongue and rest of mouth (teeth, 

interior surface, lips)
 “Spicy/ hot” pain from exposed 

nerve endings via trigeminal 
nerve
 Other sensations:

• Carbonation
• “Coolth”
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 Lose ability to taste at 
extreme temp. limits
• 32°F Lowest 
• 170°F highest

 Optimal tasting temp. 
between 72°F - 105°F 

Temperatures

Presenter
Presentation Notes
Room temperature foods often have most flavorFrozen desserts and other foods served  very cold are aggressively flavored to counter the dulling  effects of cold on taste.Chocolate has its fullest taste only after it has “warmed up” in your mouth.  Many cultures eat room temperature foods.
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Sensory Perception Analysis 

 Take a sip of item #2 (open nose).
 “Chew” slowly and thoroughly…
 Analyze what you can taste...
 What do you taste?

Item #2

Presenter
Presentation Notes
Salt is an essential nutrient needed by humans for metabolic function.Humans can detect salt in 1 part per 400.
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Seasoning vs. Flavor Enhancing

Seasoning is like a 
volume switch
• Acid
• Salt
• Spice

Flavor development 
and enhancement

 Balance

 Contrast

 Depth

*Vivaldi – Four Seasons Winter Allegro non molto (Itzhak Pearlman)
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Sensory Perception Analysis 

 Take a sip of item #3 (close nose)
 “Chew” slowly and thoroughly…
 Analyze what you can taste...
 Now open your nose and taste…
 What do you taste?

Item #3

Presenter
Presentation Notes
Lemon extract - WaterLogic tells you it is sour - but it is not, lemon flavor: flavor associationThen proceed to closed noseSour Can be perceived by our taste buds in 1 part in 130,00015- 20 % of American perceive sour as bitter (in confusion)
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Sensory Perception Analysis 

 Take a bite of item #4 (open nose)
 Chew slowly and thoroughly…
 Analyze what you can taste...
 What do you taste?

Item #4

Presenter
Presentation Notes
Humans are 10,000 times more sensitive to bitter than we are to sweet.We can detect bitter in 1 part in 2,000,000.This can be explained by the fact that most POISINS are bitter.Additionally, the location of taste buds that detect bitter are concentrated at the back of the tongue This serves as a last opportunity to get rid of possibly  poisonous foods before swallowing them! Examples of bitter foods include:Caffeine	Quinine WaterAgnostura bitters (for drinks)Broccoli rabeEndive family of greensOlives (especially just picked)
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Sensory Perception Analysis 

 Take a bite of item #5 (close nose)
 “Chew” slowly and thoroughly…
 Analyze what you can taste...
 What do you taste?

Item #5

Presenter
Presentation Notes
Humans have a high tolerance for sweet, 1 part in 200.Sweet foods (high in carbohydrates) are valuable and useful as fuel for our bodies.
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Sensory Perception Analysis 

 Take a sip of item #6 (close nose)
 “Chew” slowly and thoroughly…
 Analyze what you can taste...
 What do you taste?

Item #6

Presenter
Presentation Notes
Use this slide when using an MSG/Water solution or the liquid from soaked dry shiitakes
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“Umami” 

 By Monosodium Glutamate
 First described by a Japanese scientist in 1908
 Literally “the presence of glutamic acid” translated 

to mean “deliciousness or wonderful taste”
 Considered to be a 5th taste as well as having the 

property to enhance the flavor of savory foods
 Little effect on sweet foods

Presenter
Presentation Notes
Savory - ex: Glutamic acid, MSG, seaweed, anchovies (Worcestershire sauce), soy sauceEarthy - mushrooms, grilled portabello mushroomsBalance - the missing piece of the puzzle; also - “fruition” as in the beautifully full, balanced taste of a piece of perfectly ripe fruitMeatiness - Ex: roasted and grilled meat and other flesh foodsLiterally - “the presence of glutamic acid”Foods lose up to 50% of their glutamic acid content within the first 24 hours of harvesting.  Ever notice how much better freshly picked fruits and vegetables taste?MSG is a chemical compound the enhances other taste sensations.   Common table salt does this also. It was first synthesized by a Japanese Scientist who was working with sea weed (kelp) in an effort to discover a food taste that was new (not sweet, salty, sour, or bitter).Salt in Japan was commonly coated with MSG to enhance flavor.Over-consumption of MSG (especially on an empty stomach), can lead to short term physical problems like rapid heart beat.  This is known as Chinese Restaurant Syndrome.
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“Umami”
Forms:
 Glutamates (glutamic acid in vegetables): 

kombu, tomatoes
 Inosinates (inosinic acid in animal proteins): 

fish - bonito
 Guanylate (gualylaic acid in fungi): 

mushrooms, cheese
Dashi = 
Bontio flakes – Inosinates
Kombu seaweed - glutamates

When mixed 
together, umami 
amplify each other

Presenter
Presentation Notes
Savory - ex: Glutamic acid, MSG, seaweed, anchovies (Worcestershire sauce), soy sauceEarthy - mushrooms, grilled portabello mushroomsBalance - the missing piece of the puzzle; also - “fruition” as in the beautifully full, balanced taste of a piece of perfectly ripe fruitMeatiness - Ex: roasted and grilled meat and other flesh foodsLiterally - “the presence of glutamic acid”Foods lose up to 50% of their glutamic acid content within the first 24 hours of harvesting.  Ever notice how much better freshly picked fruits and vegetables taste?MSG is a chemical compound the enhances other taste sensations.   Common table salt does this also. It was first synthesized by a Japanese Scientist who was working with sea weed (kelp) in an effort to discover a food taste that was new (not sweet, salty, sour, or bitter).Salt in Japan was commonly coated with MSG to enhance flavor.Over-consumption of MSG (especially on an empty stomach), can lead to short term physical problems like rapid heart beat.  This is known as Chinese Restaurant Syndrome.



Proprietary and Confidential

Sources of Umami/ Kokumi

 Ripened cheese
 Aged meat
 Cured meats
 Dried fish
 Fish sauce (garum)
 Maillard reaction
 Fermented vegetables
 Mushrooms (esp. dried)
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If Umami/ Kokumi leverage decomposition 
for the purpose of enhancing flavor… 
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Sour

Sweet

Umami 
(Kokumi)

Bitter

Salty

?

… is there a counterplay?
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…Can (or do) we counterbalance the 
flavor contributions of umami/ kokumi?

Is the opposite true?
 Under-Ripe Fruit (Papaya)
 Vegetables – As the Star

 Fresh Herbs
 Citrus
 Green Olives
 Green Chilis & Tomatillos
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…Let’s call it “Vigor!”
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Sensory Perception Analysis 

 Take a sip of item #7 (close nose)
 “Chew” slowly and thoroughly…
 Analyze what you can taste...
 What do you taste?

Item #7
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Sensory Perception Analysis 

 Taste the hot sauce

 Pain is often a desired “flavor”

 Sensations dull with frequency
Item #8



Proprietary and Confidential

Too Much of a Good Thing... 
Sensory Fatigue

“The sensory system reacts to ever-
present stimulus by reacting less to it.” 

- Harold McGee, On Food and Cooking

Presenter
Presentation Notes
Our bodies “tune out” sounds, tastes, sights?, and odors that persistent over any period of time.Freshly painted roomStrong odorsPersistent soundsWhen too many of the same foods are offered in one meal boredom set in quickly.
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Vigor

Sour

Sweet

Umami 
(Kokumi)

Bitter

Salty

Silky

Coarse

Tannin

Rich

Crisp

Soothing

Cool

Warm

Spicy

Soft

Tastes
Somato-
sensory

(Trigeminal) 
Sensations

?
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Yang?Yin?

Vigor

Sour

Sweet

Umami 
(Kokumi)

Bitter

Salty

Silky

Coarse

Tannin

Rich

Crisp

Soothing

Cool

Warm

Spicy

Soft
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