Grade 5
 NCI Lesson

Food Chemistry

Objective:

SC 500.10.02 Seek better reasons for believing something other than “Everybody knows that…” or “I just know” and discount such reasons when given by others.

Materials:

Food Samples

Lab trays

Solutions for testing 

Test strips

Brown Fat test paper

Procedures:

1. Share the following information with the students: While exploring your neighborhood one day. You came across a small creature that looked OUT of THIS WORLD! The creature made some really funny sounds and pointed at his tummy. You thought that he might be hungry, so you snuck him home and into your kitchen. The dilemma was what to feed him????
As a class you are going to test some foods to try and determine what a well balanced diet might be. Since you’re not sure exactly what the creature eats and you don’t want to make him sick, you think a little bit of a variety of foods would be good. But- how do you know exactly what is in the foods you will try?
As scientists it is important to seek reasons for believing something rather than just going by your opinion. Sometimes you might make a prediction and back it up by saying “Everybody knows that”. As a scientist, it’s just not good enough, and we need proof.
2. Explain the following: a negative control is being used

(water), contamination, and collaboration.
3. Divide class into 4 groups and follow procedures for testing foods. Each group will do 2 tests. 

· Protein and Starch

· Glucose and Fat

As students are working in the groups, it is important for the volunteer to make a connection between the predictions being the student’s opinion based on their prior knowledge, but scientists need proof. 

4. If there is time following the experiment, discuss the dietary labels of the foods and whether they think what they tested (i.e., protein, starch) are in foods they eat on a daily basis.  Also, have them complete the bar graph as a group.

PROTEIN TEST:

SUPPLIES:  protein test strips, small plastic containers with covers (like a petri dish or small, disposable GladWare/Ziplock container), distilled white vinegar, rubbing alcohol, small bottle with top for solution, forceps or tweezers, paper towels, foods to be tested.

PROCEDURE:  Prepare work surface – cover with a liquid repellant protection (plastic, foil).  Mix solution – half alcohol, half vinegar.  Pour solution into small, covered container (it smells, so keep container covered!). Number foods to be tested.  In pencil, number protein test strip to be dipped into the food with the same number.  Holding test strips with forceps, dip blue end into food being tested.  Place “dipped” test strips into small solution container and let them marinate for about five minutes (slide container back and forth to keep test strips in motion).  You may put several test strips into one container.  After marinating, remove test strips with forceps and lay on paper towel.

RESULTS:  If end of test strip remains blue (or a shade of blue), there is protein present in the food tested.  If end of test strip turns white, there is no protein present in the food tested.

STARCH TEST:
SUPPLIES:  Small plastic or glass dishes (or shot glasses or plastic lab trays), small dropper bottles (or dropper), water, iodine, foods to be tested.

PROCEDURE:  Prepare solution – mix about four tablespoons water with two drops of iodine in a dropper bottle or bottle with top.  Place foods to be tested in separate dishes or wells of lab tray.  Drip one drop of iodine solution on test foods.

RESULTS:  If foods turn dark green, black, purple, or another dark color, starch is present in the food.  If droplet remains yellow or orangish, then there is not starch present in the food.

FAT TEST:

SUPPLIES:  Brown paper grocery bag, craft sticks (or spoon, Popsicle sticks), flat toothpicks, hairdryer, foods to be tested.

PROCEDURE:  Cut a flat sheet out of brown paper grocery bag (or craft paper – make sure it is not coated).  Section paper off in squares (with a pencil) and mark for each food to be tested.  If food is a liquid, smear on paper with a flat toothpick.  If food is a solid, use craft stick or spoon to smear it on the paper.  Dry paper smeared with foods with a blow dryer.

RESULTS:  After paper is dried, check the reverse, and hold it up to the light.  If a stain is visible, then the food contains fat.  You need to make sure the test sheet is thoroughly dried to record good results.
GLUCOSE TEST:
SUPPLIES:  Glucose test strips, small plastic or glass dishes (or shot glasses or plastic lab trays), foods to be tested.

PROCEDURE:  Place mall amounts of test foods in separate dishes.  Place a glucose test strip in each food.  Let strip sit in food for a couple of minutes.

RESULTS:  Check color of the end of the test strip against color key on test strip package to determine if the food contains glucose.
5. After the students have completed all of the testing, each group will have a volunteer share with the whole class what they tested for and how they did the experiment.  Following the explanations will be the collaboration.  An overhead will be used so that the results are visual to everyone.  The students can also record the data in their journals.

6. Share the following with students, “Now, we need to figure out the best combination of foods to give our strange house guest. Remember you don’t want to give him too much of one type of food, because you’re not sure what he needs to survive.”
7. Have students analyze the chart and determine the most well-balanced combination of foods. For example, the students should only pick 1 high fat in their menu. If they select more than 1, the creature may get too much fat and get sick. 

8. Journal entry: Design a menu for your Outer Space Visitor and support with an explanation of why it is appropriate.

Additional Information:

Protein: Protein is the main component of muscles, organs, and glands. Every living cell contains protein. The cells of muscles, tendons, and ligaments are maintained with protein. Children and adolescents require protein for growth and development.
Proteins are described as essential and nonessential proteins. The human body requires approximately 20 proteins.
The body can make only 13 of the proteins -- these are known as the nonessential proteins. They are called non-essential because the body can make them and does not need to get them from the diet. There are 9 essential proteins that are obtained only from food, and not made in the body.

All meat and other animal products are sources of proteins. These include beef, lamb, pork, poultry, fish, shellfish, eggs, milk, and milk products.
Protein helps make our muscles, organs, and glands stronger.
Glucose: A kind of sugar. Glucose is in each body cell and combines with oxygen to release energy.

Fat: Fat is one of the three nutrients (along with protein and carbohydrates) that supply calories to the body. Fat is necessary for the proper functioning of the body. Fats are not made by the body naturally so they must be obtained from food. 

Fat serves as the storage substance for the body's extra calories and helps to insulate the body. Fats are also an important energy source. When the body has used up the calories from carbohydrates, which occurs after the first 20 minutes of exercise, it begins to depend on the calories from fat.

Healthy skin and hair are maintained by fat. Fat helps the body absorb and move the vitamins A, D, E, and K through the bloodstream.
Starch: a carbohydrate (substance that provides energy) found chiefly in seeds, fruits, tubers, roots, notably in corn, potatoes, wheat, and rice.

