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Goal:
To examine the sense of taste in different students.
Lesson Outline

I.

Introduction to taste


What do you know about taste?  


A. Examining the tongue




Why do we have taste? (survival)
II.

Identifying flavors

Can you identify a jelly bean flavor if the jelly bean is placed on the center of the tongue? (sometimes)  With your eyes closed?  (no)  When you can’t smell? (no)
III.
Distinguishing taste groups

Which areas of the tongue identify sweet? Sour?  Salty?  Bitter?
IV.
PTC taste test (optional)



Can everyone taste the PTC paper? (no) Why or why not? (genetically determined)

V.

Review and Discussion

Does taste have an impact on everyday life?  What have you learned today that you can use at home?  In a future job?

Lesson Hints: 


Pour the cups of liquid while the students are testing the jelly beans.


If the students can’t remember not to reuse swabs, have them break the swabs after each use.


Be sure to ask children about any food allergies before you begin.

Materials: (for 15 pairs of students)


   Latex gloves for VSVS members to use when handling food and PTC strips


1 bottle Lemon juice -unknown 1 (~one half of a one ounce cup per bottle)


1 bottle sugar water -unknown 2 (~one full one ounce cup per bottle) 


1 bottle salt water   -unknown 3 (< one fourth of a one ounce cup per bottle)


1 bottle cocoa/water mixture- unknown 4 (~one half of a one ounce cup per bottle)


1 large box of cotton swabs


31 sets of 4 cups numbered 1-4 (64 cups total)


32 5 oz paper cups


64 jelly beans (same of number of each color (not black or white)


30 PTC strips

      15 magnifying glasses

Drinking water (will use the jelly bean cups for the water)


30 aluminum pie pans

15 Tongue and Taste buds diagrams

30 Observation sheets

Preparation


While one VSVS member is talking to the students, the other team members can be preparing the items to be tested.  EACH student gets a set of foods to test. Food cups, swabs, etc must NOT be shared.  Use latex gloves when handling food.




1).  Place two identical jelly beans in each of the 32 cups (or enough cups so that each student gets his/her own).    Do not use the white or black jelly beans- the latter are strong enough that the student might be able to taste it even while plugging his nose.




2).  Pour a very small amount of each unknown (1-4) into the labeled cups - one per student. Put cups with liquids on a tray ready to pass out AFTER Part III.  Place 4  swabs on 

each tray.


Introduction
Ask students: What did you have for lunch?

Pick an example of what they ate (e.g. pizza) and ask them if they were given a piece of pizza, how could they identify it.  Get them to tell you its texture, how it smelled, tasted, looked, etc.  

Ask students: What do you know about taste?

Accept logical responses.

The human tongue contains taste buds which sense the chemicals dissolved from food by saliva.  The bumps you see on your tongue are papillae and are separated by trenches.  Taste buds are along the sides of the trenches.  (Taste buds can also be on the roof and back of your mouth.) Adults have about 10,000 taste buds; children have more.  There are 20 to 30 receptor cells in each taste bud. These cells form an opening called a bud pore through which the liquid chemicals may enter. The life span of taste buds is only about 10 days, so they are constantly being replaced.

There are four basic taste groups: sweet, sour, salty and bitter.  The food we eat is a combination of those four tastes.  Different parts of our tongue taste those different groups and send signals to the taste area of the parietal lobe of the brain.  

I.
Examining the teacher’s tongue


Ask the teacher before class. If he/she is unwilling, use yourself or your partner.


Have the teacher stick out his/her tongue.


Use a cotton swab and show the students the various regions of the teacher’s tongue.


Pass out the Tongue diagrams (one per pair)

II.
 Examining the student’s tongue

Organize the students  into pairs.


Ask the students if they think their tongues are the same. 


Have them take turns looking at each other’s tongue under the magnifying glass.


After all have had a chance to look, write general observations on the board. 

Ask students: Why is it important for animals to have sense organs for taste located in the mouth rather than elsewhere in the digestive system?
Taste is a way for determining what is safe to consume.  Alkaloids, which have a bitter taste, can be harmful to humans.  Once the substance gets past the mouth, it may be too late to prevent harmful effects.

Ask students:  Would taste be the same or different if we couldn’t smell?

Smell has a great deal to do with taste as we will now discover in the following experiments.

III. Identifying flavors

Materials:


Latex gloves for VSVS members - wear when handling jelly beans and other food


32
cups with 2 identical jelly beans (prepared at the beginning).


Note: Ask the children if they have any allergies to jelly beans.

Ask for a volunteer.


Tell him/her to close his eyes, have him hold his nose and stick out his tongue.

Hold a cup with 2 identical jelly beans so that the volunteer can pick out a jelly bean and place it on the CENTER of the tongue.

Ask him/her to guess what the flavor is without moving his tongue and record his answer on the board.


Have the volunteer unplug his nose, but not move his tongue.


Ask him to guess what the flavor is and record his answer on the board under the first.

Have him move the jelly bean around on his tongue. (He should now be able to correctly identify the food.)  


Record the correct flavor on the board.



Allow the class do this experiment themselves. 




Tell the students to close their eyes while the VSVS volunteers come around with the jelly beans.  Hand each child a cup containing the jelly beans and have him hold his nose and place one of them on the center of his tongue.  While the students still have their eyes closed and tongue held, ask them what flavor they think they have  - have them raise their hands when a flavor is mentioned: lemon, orange, lime, .......whatever flavors you passed out.


Note: Emphasize the importance of not moving the tongue around until told to do so.

The students can check with the other jelly bean in their cup to see if they guessed the correct flavor.

Ask students: What did we learn about the effect of smell on taste?

The students should tell you that it was nearly impossible to identify the jelly bean flavors without being able to smell them.  Remind the students that foods taste very bland when you have a head cold. (This is because mucus blocks the chemoreceptors as well as the ability to smell the food.)

Ask students: Did it help to be able to smell the jelly bean when it was placed on the center of the tongue?
Taste buds are unevenly distributed on the tongue and there are no taste buds in the center.

Thus, being able to smell the jelly bean helps a great deal when it is placed on the center of the tongue.
STUDENTS SHOULD KEEP THE CUP THAT THE JELLY BEAN WAS IN, TO USE AS A DRINKING CUP .
IV. Distinguishing taste groups

Note: Ask the students again about any food allergies. 
Hand out the observation sheets and a pan of the 4 liquids to be tested (one per student).

Pour water into the student’s jelly bean cup.
Draw the diagram of the tongue on the board (copy the one on the observation sheet) and show the students how to test each area marked with an arrow, by putting a cotton swab dipped in liquid on that area.  Show the students how to rotate the swab on each area rather than just letting it sit there.

Note: The swabs should not be dripping with the liquid because that allows the liquid to spread to other areas of the tongue.

Students will need to rinse out their mouths with the drinking water between tests.

Have them record where the taste can be clearly distinguished on their own diagrams and record the class results on the board. (Remember: Explain that both salt and sour taste buds occur on both sides of the tongue.) 

Ask students: Which parts of the tongue identified which tastes?

Refer to the diagram of the tongue and fill in the 'answers’. You may get some different answers than the ones given here.  Ask the students why that would be the case.  Talk about differences in people and human error.

Ask students: What do you think the liquids were?

Lemon juice is 1, sugar water is 2, salt water is 3, and the cocoa powder/water mixture is 4.
V.
PTC Taste (optional)

Pass out the PTC (phenylthiocarbamide) strips.

Explain that not everyone can taste the strips. Some people don’t have the genes to taste the  chemical.

Each student should place a PTC strip on their tongue and record whether and where they detected any taste. 

Ask students: Was there anyone who couldn’t taste the strip?

Because the gene is dominant, chances are everyone will be able to taste it. 

Ask students: What did the PTC paper taste like?

The PTC paper has a bitter taste.  Have the students name some things that have a bitter taste.  




REMEMBER: NEVER TASTE AN UNKNOWN SUBSTANCE.

Bitter taste buds evolved as a protective measure against the ingestion of poisons. (Many toxic substances taste sweet (lead salts), and some beneficial fruits taste bitter because of the citric acid.)


 The people who can taste PTC (tasters) may have more food aversions than people who cannot taste it (nontasters), which could be a disadvantage when food is scarce.


Some background info on PTC test paper that can be shared with the class:



The use of this chemical and other compounds in testing taste reactions has caught the eye of geneticists.  Taste sensitivity to PTC has been an important character in investigations of population genetics and racial research.  The ability to taste PTC is inherited.  Unless the chemical has dissolved in the taster’s own saliva, it is tasteless.  If PTC is dissolved in some one else’s saliva or in water and placed upon the dry tongue of a taster, it cannot be tasted (Don’t try this).  


Sodium benzoate is another substance which can be tasted by some and not by others.  It is sometimes used as a food preservative, however; some studies show it is detrimental to health.
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