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Studying Our Senses

Introduction

We enjoy the flavors of the food we eat, and we identify the things we see easily, without even thinking about how we do it.  But scientists have discovered that these sensory processes are amazingly complex and sophisticated.  The aim of this activity is to look at the structure of the tongue in order to locate the papillae that are home to the taste buds. Once this has been completed, students look at whether or not the sense of smell is important to the sense of taste.
Saliva

Saliva and the sense of smell play a crucial role in our ability to taste. If food isn’t in a soluble form or our sense of smell is affected in some way, we can’t taste it. Saliva has a very important part to play in our ability to taste food. It mixes with dry food turning it into a soluble form. In the process of taste, soluble food molecules bind to the microvilli of taste receptor cells making up the taste buds of the tongue. 

Sense of Smell

Our sense of smell is thought to be about 10,000 times more sensitive than the sense of taste. Before you even take the first bite of a foodstuff, you actually smell the food. Then, as you chew, molecules containing the odor are released from the broken down food. As an odor is inhaled, its chemical molecules float upwards, hitting the top of your nasal cavity. This surface is covered in a large number of nerve cells that detect smell. These nerve cells are, in turn, covered in a layer of slimy mucous and have hair-like projections sticking up into the mucous. The chemical odor molecules are trapped in these hairs and the odor message is transduced into an electrical message in the nerve cell.Different smells are detected by differently shaped nerve cells. The chemical molecules fit onto specially shaped sites on the nerve cells like matching puzzle pieces.

Once a specific smell or odor is detected, a signal moves along the olfactory nerve to the part of your brain responsible for recognizing smells.
We commonly say that we taste the flavor of food in our mouths.  However, scientists use the word taste to refer just to the sensations produced by food in contact with the taste buds on the tongue.  Smell refers to the sensations produced by food molecules or other odors in contact with the lining of the nose. 
Hypothesis: How important do you think the sense of smell will be for identifying the flavor of a jellybean? 
	Statement: 


Materials
· 3 flavors of jelly beans in a baggie
· Q-tip
· Tissues or paper towels

· Paper cups and water

· Blue food coloring

· Hand lenses (magnifying glasses)

Procedure

1. Locate the papillae on your tongue. Paint the entire upper surface of your tongue with blue food coloring using a q-tip. Using a hand lens, examine the surface of the tongue looking for pale, little bumps, which should stick out. These are papillae (mostly the fungiform type). Draw a diagram of your tongue, label its parts and write down your observations next to your tongue drawing. 
2. You will investigate the role of smell on the taste of jellybeans. First you will investigate whether or not saliva plays an important part in our ability to taste foods:

· Rinse your mouth out with water between each tasting.

· Plug your nose with your fingers.

· Have your partner take one of the four  types of jellybeans and place it on a spoon.  Do not look at the jellybeans. Close your eyes and have your partner use the spoon to place the jellybean in your mouth.  

· Chew and enjoy the jellybean. Decide whether you can taste the food and identify the flavor of the jellybean. Write your observations in the data table. 

· While still chewing let go of your nose and then determine the taste. Write your observations in the data table. 
· Rinse your mouth with water and do the test 3 more times with other flavors.
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Discussion questions

1. What role does saliva have on our ability to taste food?
2. Why does food often seem tasteless when you have a cold?
3. Explain how the sense of smell and taste work together.
4. Scientists have concluded that the taste buds on our tongues can distinguish five basic taste sensations -- sweet, sour, bitter, salty, and savory (umami)
Would the five basic taste sensations be sufficient to distinguish all the different flavors of food?  
Could you identify the different flavors of jellybeans just by taste?  
Or do you need additional characteristics to distinguish the different flavors?
Saliva/Smell/Taste Test activity: (jelly bean lab): 

· What the assignment is: Using jellybeans, students will test whether smell affects taste and identify the sensory structures on the surface of the tongue. 

· What the students will be doing: Through a taste test of jellybeans with a plugged and unplugged nose, students will test the effect of smell on taste. Also, Coloring the tongue with food coloring will make visual identification of the papillae possible.
· Purpose of the assignment: The purpose is to have students explore their own taste and establish the connection between smell and taste sense and learn about anatomy that contributes to taste. 
· What the final product will be: Students will write post-activity-write-up where they will discuss, in no less than 3 pages, what they learned overall, how taste and smell are linked, what would happen if you lost your sense of smell, the evolutionary purpose of taste, smell and their interconnectedness, what they learned about their sense of taste and smell, what papillae contribute to your sense of taste and how, and weather there hypothesis about their own hearing was correct. Students will incorporate a labeled diagram into their response and reference it throughout their writing.
· How this assignment supports student mastery of the course and unit content: By testing their own taste and how smell effects their sense of taste, students will be able to identify the interconnectedness of their sense and draw a conclusion about why that is. The evolutionary purpose of taste, smell and their interconnectedness is key to helping students understand that taste and smell are related for a reason and evolution has adapted senses over the course of time. Students will dye their tongues and use the color to expose hidden anatomy on their tongues understand how individual elements of the tongue contribute to taste, particularly the key physiological concept, the connection between surface area and improved sensory/transfer abilities. 

