Category lll Life science examples

Providing variety of phenomena

Food, Energy, and Growth - Example 3

The module includes a phenomenon that could have been (but was not) used to
support the idea that food provides the molecules that serve as building materials
for organisms. In two different activities in the unit, students observe that a
variety of foods contain the same basic components—starch, sugar, protein, and
fat (pp. 4-11s and 58-63s), but the activities are not explicitly linked to the idea
that these components are used to build human body structures. Rather, the first
activity is linked only to the idea that people need these components, and the
second activity is linked only to the idea that these components are required for a
balanced diet (see highlighted parts of the pages noted above).

Similarly, two phenomena are provided to illustrate the idea that food is digested
but not that it must be digested in order to get into cells. Students observe the
digestion of starch in the mouth (pp. 19-21s) and the digestion of proteins by
meat tenderizer and pineapple (pp. 22—-23s). What the unit doesn’t do is show
students that digested food (e.g., sugar) is capable of passing through a
membrane whereas undigested food is not. This observation could have
illustrated the need for digestion, but the included phenomena do not.



Discuss the Key Questions; perhaps
write various answers on the board,
brainstorming; or have students write
their own answers, The purposc is o
make swdents aware of the beliefs that
they presently held, and get them to
begin to reflect on their adequacy.
More-complete answers will be

developed as the unit progresses.

Many students will say, at this point in
the umt, that we need to eat healthful
foods “because thoy help us grow,”
without giving any explanation of what
they do inside our bodies (how we use
food.) As the unit progresses, they
need to improve their explanations o
include the functions of food in our
bodies.
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You probably know that ehildren and young people need to eat healthful foods
go that they will grow. But what are healthful foods? Is pizza healthful? Are
DHINUUTEENS HCAIVILU, TTUPITC LGYT ALY WMIAGITGIIL VR LHIVILD RV w;ny-u .-w\._u;
are healthful. But there's one way to know for sure. Ask yourself two questions;
Is this food a good source of energy? Is this food made up of the things that will
help me grow?

WHAT IS IN VARIOUS FOODS?

But how can you know if a food is a good source of energy, or is made of the things
you need to grow?

What's the difference between good foods and
“junk” food?

T Questmns

How could you find out which is which?

If you said that good foods help you grow big and strong, and junk foods don't,
that's OK. But don't you want to know why?

If you said that we can’t eat only junk foods like candy bars or cookies because

they are mostly sugar and can cause cavities or because they have too much fat

and that's bad for us—don't you want to know why? If you said that

we can't eat just fruit because we won't get enough protein, or because

T‘ maybe there’s not enough of somethingin it that we need—don’t you
want to know why we need protein?

That's what this unit is about: finding out why we need to eat healthful foods.

The short answer is: It’s important to eat different kinds of foods
because they contain different kinds of materials our bodies need for
energy and for growing.

What are these different kinds of materials? What are foods made of? We don't
mean like a pizza is made of cheese, bread dough, tomato sauce and toppings, or
like bread dough is made of flour, salt, sugar, baking soda, oil and yeast. But
what are the components of flour, what are the components of cheese, what are
the components of the basic foods we eat?
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) All foods are made up of & few different components. The three

4287 major components in food are carbohydrates (which include sugar
and atarch), fate, and proteins. Where have you heard of these before?

Can you think of some ways to tell which of these materials make up different foods?

-9 Try This

Scientista have ways of telling whether or not carbohydrates, fata or proteins
are a part of different kinds of focd. They use special chemicala that turn eolor
when carbohydrates, fats or proteins make up a certain food. You can do the
game tests that scientista use to find out what kinde of substances are a part of
the fooda you eat.

You will perform four different tests on several different foods. Two of these
testa are for carbohydrates {one for sugar, and another for starch, both of which
are carbohydrates), one iz for fats, and one is for proteing. We won't tell you
which one you're doing. You can figure cut which is which as you go along.

Food Test #1

For all of these tests, we will start with four very simple foods, and then uee a
few more foods that you can bring from home. This will allow you to test some
of your favorite fonds.

Is for-testing such as:.

ana; catineal, cooked &

u are testing, you will need to put different foodsa
in separate test tubes and mark each test tube to tell them apart.

Food, Energy and Growth 5
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Many sindents have heard of these before
in health class or by reading labels from
food packaging. Some may have done
the food tests before.

Other components of food beside
carbohydraies, proteins, and fatsinclude
vitamins and minerals, and fiber.
Yitaming arxl minerals make up much
smaller percentages of food than
carbohydrates, proteins and fats, but are
still essential for many different body
functions.

Each of the tests that follow have two
parts. The first part uses samples of food
that have only one component. The
second part uses more complex “every
day” foods. To save time, you could do
the first part of each test as a class demo.
We recommend that you still allow
stdents to figure out which test is for
which food component, rather than
simply iclling them this,

Most students do not think of the simple
test substances {(comn starch, glucose,
gelatin and cooking oil) as foods. They
might need to be reminded that, even
though we don't eat them straight, they
are also foods.

Lesson
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The extra rows and columns are for
additional foods (rows) and additional
tests (columns). There are a total of four
different food tests.
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A Use a gresse pencil to number five test tubes, 1 through & Then make
a line 2 cm from the bottom on each of these test tubes.

B. Fill the test tubes to the line with the following substances:
Teat tube #1:  water (used as a control)
Test tube #2:  corn starch solution (starch)
Test tube #3:  gluccse solution (sugar)
Test tube #4:  gelatin solution (protein)
Test tube #5:  cooking oil (fat)

C. Create a chart in your journal for recording your observations,
something like this:

substance to be | iodine solution

tested test results
{color)

water

corn starch

golution

glucose golution

gelatin selution

cocking oil

D. Notice and record the calor of the iodine solution.

E. Test each fuod (and the control) by adding a few drops of the iodine
solution to each of the five test tubes. Observe and record the color
of each food nfter the iodine has been added to it.

& Michigan Department of Education

Lists of foods: Yourclassshould begin to keep lists of foods that contain significant amounts
of sugar, carbohydrates, protein and fat. We want students to develop a familiarity with the major
components of food (for example, that chocolate candy contains sugar and far; that bread, cereals
and pasia contain starch or complex carbohydrates; that meats contain protein, etc.)
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@ Think, write, and discuss

1, The first test tube, which contained water, was used as a control. How
did the color change when the iodine was added? Ia this a new color?

2. Which test substances changed the color of the iodine solution? What
color did it turn?

3. Based on your observations, which component of food (starch, sugar,
protein, or fat) is the iodine test used to detect? Why do you think that?

4. How could you tell if this component is present in a food that you might
eat for dinner?

The control did not change the color oftheiodine —it only madeit lighter because
the water diluted the iodine alittle. Water is used as a control because it shows
what happens to the test solution when it is added to a test tube with no starch,
protein, or carbohydrate.

* K K

Food Test #1 with Other Foods

Now try testing some other foods. Test foods that you ke, or that you want to
know more about.

Do, observe, and record

F. Keep test tube #1 a5 a control. Use it to compare colors to see if a reaction
oceured. Clean test tubes #2, #3, #4 and #5. You need clean test tubes to
make sure that none of the first foods contaminate the next foods you test.

G. Repeai the iodine test on four new foods. You should use foods that are
mostly white or pale, so you can see the color change easily. Try:
mashed banana
chopped cocked egg white
oatmeal
marshmallows
Record vour observations in your journal,

H. Select at least three other foods provided by your teacher or that you
brought from home, Test them for the presence of starch. Record your
observations on your journal,
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How test solutions work: Indicator solutions work by actually reacting with the component
of food that they test for, creating a new substance of adifferentcolor. This isachemical reaction.
1f the substance that they test for is not preseat in the food, there will be no reaction, and therefore
no color change—although if the substance being tested has a good deal of water in it, it may
make the color of the test solution lighter, by diluting it. This is why a control is important: to
see what color the test solution becomes when itis diluled with waler, but when il does not react.

Food, Energy, and Growth TEACHER'S GUIDE

1. Thecolor got slighdy lighter. Itis not
a new color, only diluted; no chemical
change has taken place. Students may
need to be 1old that—for these tests—it
doesn’t matter how dark or light a color
is: dark blue and Light blue are still blue,
only the light blue is diluted by more
waler, which doesn’t change the test.

2. Starch; the codor changed to dark blue
or black, depending or how much starch
was present.

3. Starch. It reacts with the iodine—
turns color in the iodine test.

4, Youcould testa sample of your food
with iodine and look for a color change.
(Some students may know that you can
find this information on food labels.)

Make sure that you test oatmeal.
It is used again in lesson S,

Lesson
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5. Crackers, bread, pasta, caimeal,
marshmallows, etc. (est positive for
starch because the iodine solution turns
10 dark blue or black.

6. These foods contain starch.

7. They are already dark blue so the
change in the color of the iedine would
be very difficult todetect. Some students
may think blueberries are blue because
they contain starch. Not true. Blue isthe
color of the food.

8. Purple grapes, raisins, chocolate, etc.

Lesson
2
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@ Think, write, and discuss

6. Which fooda tested “positive”? How do you know?

6. What does the positive teat tall you about the food you teated?
7. Why it would be difficult to use this test on blueberries?

8, On what other foods might it be difficult to test?

* K XK
Food Test #2: If it's not starch, then what is it?

Scientists use two other tests that are similar to the one you just did. These two
other tests show if foods contain sugar (another kind of carbohydrats) or protein,
Both use chemical solutions that change color if the sugar or protein ia present.

Set up this next set of tests in the same way you set up the iodine solution tests.
The only difference is that this new taat solution—called Benedict's solution—
worka only when you heat the food to be tested in boiling water.

can irritate your
eves and skin, Be
very careful not to
apill them on
yourself or others.
Rinse in plenity of
waoder if you spill

any, Get help from
your teacher,

"!z\ The teaf solrtions
b
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f@q Do, observe, and record

A. Use a grease pencil to number five test tubes, 1 through 5. Put your
initials on the top of each test tube. Then make two lines, one 2 em from the
bottom on each of theae taat tubes and another line 4 cm from the bottom of
the test tubes. You will add food to the first line and the test selution to the
gecond line.

B. Fill the test tube to the first line with the following substances:
Test tube #1: water
Test tube #2; corn starch solution
Tesat tube #3: gluccae (augar) solution
Test tube #4: gelatin (protein) solution
Test tube #5: eooking oil (fat)

C. Now add enough Benedict’s solution to each of the five test tubes to fill
it to the second line.

D. Placethe test tubes in a bolling water bath for three to flve minutes,
or until you see a distinet color change. Then observe the color in each
of the five test tubes. Compare the color with that of your control (water.)
Racord your ohservations in your journal. You may simply add an-
other column to your chart to record your observations.

E. Nowdo the same test with four other foods—mashed banana, chopped,
cooked egg white, oatmeal, and marshmallow. Look back at the directiona
for using Benedict’s solution, and follow them carefully.

F. You may test other foods if you like—some of your favorite foods, or foods
you consider either healthful or “junk.” Just keep a record of your tests in
your journal.

@ Think, write, and discuss

9. The first test tube, which contained water, was used as a control. What
color was it after adding the Benedicts solution?

10. a) Compare the color of the control test tube with each of the other test
tubes. Which test substances changed the color of the Benedict's solution?

b) What color did it turn?

11. Based on these observations, what component of food does the Benedict
solution test for?

Food, Energy and Growth g
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9. Light blue

10. a} Glucose or sugar

b} Red to orange to yellow o green
o brown. All of these coloss represent
positive tests for sugar. Incase someone
asks, the different colors are caused by
different kinds of sugars.

11. Glucose (sugar)

Lesson




12.a) hananas, crackers, marshmallows,
elc.

b) No, some turn reddish, others
greenish,

¢} Actually, different kinds of sugar
turn different colors. But students may
suggest that different amounts of sugar
or heat cause the different colors: orthey
may come up with other interesting ideas
of their own,

13. They all contain glucose (sugar).

In letiing students set up their own
experiments here, we are wying to help
them become more proficient in the
“Constructing ncw  knowledge”
objective of “Design and construct
scientific investigations.”

Biuret solution tests for protein. It tums
pink to purpie o violet. You may need
to place a piece of white paper behind
the test tube 10 notice a color change,

Lesson
2
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12. a) Which foode in the second set reacted with the Benedict's solution?
b) Did they all turn exactly the same color?
¢} Can you explain any differences?

13. What can you conclude about the foods that gave a positive test?

X K X
Food Test #3: If not for starch or sugar, then what?

There's one more test that scientista use that is similar to the one you just did.
It uses a chemical test solution called biuret solution.

Think about the four main components of food that you have been testing:
sugars, atarches (both carbohydrates), proteins, and fats.

Which two have you already used a {est for? Which two could this new test be for?

For this test, no written directions are provided. You have been through these
kinds of tests at least four times now, and you can probably set up these tests
fairly well yourself,

Firat, create a new record page for recording your
results. Set it up with a table similar io the ones
you've used already.

Then, set up the teat foods, using the four simple
substances in addition to the control (water),
Rememberthattest soluions cancan irritate your eyes

and skin. Be very careful not io spill them on yourself
or others. Rinaein plenty of water if you spill any. Get &
Aelp from your teacher.

You need to add at least 10 dropsto each test tube, but you do not need to heat
the foods in this teat. If will be helpful if you use a white piece of paper for
a background when comparing the colors of Lthe foods ta the color of the control.

When you have discovered which main food component the biuret
solution iests for, make a note in your journal. Then conduct the biuret test
again on new foods such as mashed banana, eatmeal, erackers, marshmallow,
egg white, and any other foods you might have brought from home, Record your
observations and conclusions in your journal.

16 Michigan Department af Education
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Food Test #4: This one's different!

How can you test for another component of foods—fate? The test for N
fats ie much eimpler to perform, but it only works well anly with a
high-fat content food sample.

All you need is brown wrapping paper, a lamp, and foed to test. Begin by testing

the simple substances you uaed earlier: glucoae, corn starch, gelatin and cocking
oil,

.
@{' o, observe, and record

A. Get samples of each of those foods. Also obtain several small samples
of other foods for testing, such as banana, cooked egg white potato, cracker,
oatmeal, apple, peanut butter, cookies, spaghetti or noodles, cheese or other
foods.

B. Prepare five pleces of brown wrapping paper, approximately 2" x 2".
Label each piece of paper with the name of the food substance to be tested:

#1: water

#2: corn starch solution

#3: glucose (sugar) solution
#4: gelatin (protein) solution
#5: cooking oil (fat)

C. Use a stirring red or eye dropper to transfer a few drops of each test
solution to the appropriate piece of brown paper.

D. Allow the test spoits on each sheet of brown paper to dry. When
thoroughly dry, brush dried particles off the paper and hold the paper up to
the light. Compare each of the papers with the control. The property of light
paseing through the paper is called translucence. Note whether light passes
through the paper. Record your observationsin yourjournal. Save the
papera for comparison in the next part of this lab.

E. Obtainseveralmoresheets ofbrown paper. Label them with thenames
of the following foods:
#6: mashed banana
#7: chopped, cooked egg white
#8: oatmeal
#9: marshmallow

Food, Erergy and Grouth 11

How much fat is too much? A certain amount of fat is needed by our bodies for the
production of certain cell structures. But “most health authorities recommend an American diet
with less fa(, saturated fat, and cholesterol. Populations like ours with dietshigh in fat have more
obesity and certain types of cancer. The higher levels of saturated fatand cholesterol in our diets
are linked to our increased risk of heart disease.

“A dict low in fat makes it casicr for you to include the variety of foods you need for nutrients
without exceeding your calonie needs, because fat contains over twice the calories of an equal
amount of carbohydrates or protein.” Home and Garden Bulletin No. 232, U.S. Department of
Agriculture, U.S. Department of Health and Human Services, 1990.
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DIET AND NUTRITION: Lesson 14
What do you eat? (f:

You know how important it is for your body to get encugh proteins end
carbohydretes from your food.

But how can you te]l what's in the foode you eat?

How do you know how much proteins, carbohydrates, and fats are appropriate
for you?

Tcachcr_s should encourage studt;nt t How can you be sure that you get what you
speculation here, but should not provide QH estion need from your food every day?
answers at this point.

You will try to figure out whether or not your diet is healthy for you, whether it
gives you what you need to grow and repair your body, and has the energy you
need.

o= Try This

Firat, you need to have a complete list of what you eat—a diet diary.

A. Listeverything you ate yesterday, from memory, on one sheet of paper. Then,
on another sheet, list today’s breakfast and/or lunch, any snacks, everything
you ate today. Take the list with you and keep recording all your food until
you go tobed. Bringit in tomorrow. Don't cheat. Only you will see this list,
so make it complete.

B. Then, you'll need some way of figuring out how much protein, carbohydrate,
and fat you get from your food. How could you figure this out?

One way is to do food tests on everything you eat, like we did earlier in this unit.
Were those tests able to tell you Aot much protein, for instance, was in a piece
of cheese? Not really, not the way we did them. They could tell you if protein was
in cheese, but not how much.

But it seeme possible ta construet a test like those to tell Aow much protein, or
carbohydrate, or fat is in a certain amount of food. In fact, food and nutrition
scientists have done this, and their results are on many packages of food you eatl
Here's what a food analysis ofbran flakes cereal looks like, taken right off the side
of the box:

58 Michigan Depariment of Educalion
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1oz with 1/22cuop  with 1/2 cup
bran flakes akim milk whaoie milk
calories 8Q 130 160
protein 3g g 7€
carbohydrate 23 g 20g 29¢g
fat Og Og ig
cholesterocl 0 mg 0 mg 15 mg

For comparison, here’s what s food analysis of “crunchy” peanut butter looks like:

2 ths.

peanut butter
calories 180
protein 9g
carbohydrate 5 g
fat l6g
chalesterol O mg

C. Compare bran flakes with skim miik to peanut butter. In your journal, enter
the nutritional information for “bran flakes with milk” in one column and
“peanut butter” in another, right next to it, to make it easier to compare.

1. Which wonld give you more protein?
2. Which wouigd give you more fat?
3. Which would give you more carbohydrates?

D. Try serving yourself 1 oz. of bran flakes with /2 cup of milk, and 2
tablegpoong of peanut butter (maybe on a slice of bread) to see if these
nutritional analyses are really for what you would consider to be 1 serving.

4. Is 1oz of bran flakes with 1/2 cup of milk exactly what you would eat for
breakfast? Is 2 tablespoons of peanut butter exactly how much you'd eat
on a sandwich?

5. Arethese comparisons true no matter how much you eat of either of these
fooda?

E. Now do this kind of comparisen with other foods you eat. Create a chart to
carry home with you, along with your record of what you eat, to collect
nutriticn information from the sides of food packages. Try to find information
on many different foods, both ones that you think are healthy and ones that
seem like junk fonda. Try to get some that are high in protein, some that are

Food, Energy, and Growth 59
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1. peanut butter

2, peanut butter
3. bran flakes with milk

4. Probably no for bran flakes, Probably
yes for pcanut butter.

5. No. The assumption underlying the
comparisons of nutriticnal information
on package labeling is that the amount
indicated represents 1 serving, Oflen it
doesn’L

Lesson
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6. Meat, eggs, bulk foods, soda pop,
any foods that are already prepared, like
from a deli, or food delivered to your
home, like pizza. Alse highly prepared
foods, like cakes and pics. You might
find cut by calling a nutritionist at a
university, a hospital, or the county
extension 4-H office.

7. Common sensc rules help us maintain
healthy bodies, even though we don’t
fully understand why certain foods are
goaxd or bad for ns. Sweets contain
sugar, which gives you energy, bul also
causes cavities. Actuaily, the energy in
sugar is released much faster than the
cnergy innon-gugar carhohydrate foods
{like cercals and pastas), so that non-
sugar carbohydrate foods are actually
better for continuing te gel encrgy
belween meals, Fats in foods, especially
saturated fats, tend to clog arteries and
lead to heart disease. Fruits and
vegetablescontainlots of good vitamins
and minerals.

8. Rules might include eating lots of
carbohydrates forenergy; eating protein
foods when you're growing.
9. a) Answers vary, but foods high in
fats or concentrated sugars should be
avoided.

b} Answers vary but a healthy dicl
consists of plenty of grains, fruits and
vegelables., (See #7.)

10. Answers vary.

Lesson
14

high in fat, some that are high in carbohydrates. Try to find information on
the foods that you tested in Cluster 1.

6. What kinds of foods do you think don’t come with nutritiona] labeling?
How could you find out what a nutritional analysis of those foods would be?

Tamoerrow you'll look at the nutrition information you've gathered. But before
youcan really use this to help you know what kind of diet is good for you, you need
to think about a few common sense rulas.

What eommon sense rules do you know about eating healthy? Brainatorm them
and list them on the board or on & piece of paper.

X ¥ %

Here are a few:

* Don't eat too many sweets,

* Don't eat too many fatty foods, like lots of red meat, or lots of cheese, or lots
of peanut butter.

+ Eat lots of fruits and vegstables.

7. Why do we have these common sense rules? Explain why you think each
one is important.

8. List any other rules you know about eating healthy. Try to make somaup
from what you've learned sc far in this unit.

Day 2

Now that you've collected all this nutritional information about different foods,
see if you can sort it out in some way.

F. Create several class charts for listing different types of foods -- one for foods
that are relatively high in proteing, cne for foods high in carbohydrates, and
one for foods high in fats.

9. 1)} Look at your chart, and think about your eating rules. What foods
should you stay away from, and why?

b} What foods should you eat, and why?

10. Are you surprised by any of these foods, that they have more protein,
or more fats, or more earbohydrates than you thought {or less of any
of these)?

Michigan Department of Educalion

Nutrition information for common foods is listed in the appendix, in case you want to
use some foods for comparison that no student brings back to class.

Here's a rule-of-thumb for the amount of fat in a healthy diet: MNuwitionists
recommend that no more than 30% of one's daily intake of calories come from fats. This can
be estimated easily from the amount of grams of fat one eats; Each gram of fat has 9 calories
(compared to about 4 calories each for a gram of protein or a gram of carbohydrate); multiply
the number of grams of fat in the serving by 9 1o get the total calories from fat, then divide
this by the total calories for the serving. Try this using the nutrilion info on a candy bar,
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Food Guide Pyramid
A Guide ta Daily Food Cheices

EFY
- Pty - Sups §
i G | The U. 8. Department of

A\l Agriculture has created a simple

“22'7‘?..:;‘?.:.‘: way to think about how much of
om® | different foods people should eat.
— | It's called the Eating Right
Pyramid. Let's see if you agree

Gmup
2 SERYINGT

with their sugpestions.
R frand, Cernal,
£y =% Rie, B Pasla
" Graup
e
B ERY NS
11. a) Which group(s) on the food pyramid are composed mostly of protein? 11.4) Meat products
b) Which group(s) are composed mostly of carbohydrates? b) Grains (Bread, cereal, rice and
pasta)
¢) Which group(s) contain the most fat and oil? ¢) Meat and dairy products, If
students have trouble with this one, point
12, Look at the shape of the pyramid and the recommended number of out the key on the “Eating Right
servings for each group of foods and tell why breads, grains and cereale Pyramid” which shows £ats by the small
are at the bottom of the pyramid and fats, ils and sweets are at the top circles

of the pyramid.

12. The bottom of the pyramid, which

13. Do your ideas about eating well fit with this food pyramid? Why or has the most space represents foods that

why not? you should consume in the largest

a Trv This amounts. Breads, grains and cereals are
Iy needed by bodies because they are good

Let’s test out what you know about eating well by looking at three different diets sources of long-lasting carbohydrates

and analyzing them for proteins, carbohydrates, and fats. for cnergy. The top of the pyramid

_ which has the smallest space represents
foed that you should consume in the
smallest quantities. Fats and sweets are
here because they can contribute tohealth
prablems, including heart discase and
cavities,

Here's what to do:

Basically, you will look at three different teen-age diets: Marta’s (u fictitious
character)before studying theunit, Marta’s diet after studying the unit, and your
own sample diet for a day. You will analyze each diet, using nutritional

13. Answers vary.
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You may need 1o help students figure
out what the components of some
prepared foods may be. They often have
trouble with this since their familiarity
with food is primarily from the
supermarket rather than from any actual
food production processes. Even foods
ascommaon ascereal leave some stiddents
totally mystified about where it comes
from.

Students will need o estimale scrvings
in all of these questions. They should
have less difficulty with their own diet if
they kept an accurate food diary and if
they kept the packaging information
whenever possible. The wrappers from
snack foods and any others that they can
get will be very helpful in estimating
serving size as well as obtaining grams
of saturated or unsaturated fat and
chelesterol. You will probably need to
remind them that they should make the
best estimate they can,

Lesson
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information from food labels and the food pyramid, to see which components are
present and at what levels.

A

@ Think, write, and discuss

Examine Marta's diet diary for the day before she studied this food unit.
Obtain a blank copy of the food pyramid and for each food consumed at
breakfast, funch, dinner and for snacks, find the proper food group on the
pyramid and write the name of the food in that space. Itema such as butter
or margarine, jam, 8yrup, topping, nuts, etc. should be entered separately.

Siaak, mashed potaloes with bulter, peas,
irult cacktall, apple pis, whole mitk

MARTA'S SAMPLE DIETS ‘Il
BEFORE FOOD UNIT; AFTER FOOD UNIT:
Braaidast: Breakiant:
5 pancakes with buftar and syrup, 2 poached egge, 2 elices of toas! with homey,
4 sirips of bacon, whole milk skim milk, crange
AM, Snack; AM. Snack:
Sweel roll and soft drink Cottage cheesa and pear
tunch: Lunch;
Hamburger, lrench frigs, koa cream, sait Srink Brolied chickan, baked poialn, appa, akim milk I
P.M Snacic P.M. Snack:
Candy bar and soft drink Raisins, appie fuice
Dinnar: Dinner:

Sleak, teked potatc with sour gream, peas,
salan with lo-gal dressing, canaloupe, cottage

chaese, skim m
Baaime Snack: Bedtime Snack:
Polale chips and sof drink Yogust and apple I
B. Count the number of servinge of grain products in Marta's diet. Use the

information on the chart next to the “Eating Right Pyramid” ag a guide in
counting servings. If packaging from any of these foods are availabls, the
nutrition information on it may help you, especially when evaluating your
own diet.

. In a similar manner, count the number of servings in the fruit and vegetahle

group.

. Count the number of servings in the dairy group and in the meat products

group,

Use the information in the “Eating Right Pyramid” to estimate how many
gramg of faf arein the diet. You will need ta check through all the groups in
the pyramid, but especially the dairy and meat preducts groups for fat and
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oil content since most fate and aila ara conaumed as part of other foods. For
example, potato chips are a vegetable but have large amounts of oil aa da all
fried foods. Many meats and dairy products have high fat content as doee
chocolate and most candies.

F. Use the information in the “Eating Right Pyramid” to decide how many
servings of concentrated sugars arein thadiet. Again, you will need to check
through all the groups in the pyramid but especially the carbohydrate and
fruit groups. Fer example, pie is often a source of fruit but also contain
concentrated sugars. Cookies and cakes have whest or oate (grain) in the
flour but also contain lots of concentrated sugars.

G. Now compare “Marta's Food Pyramid before food unit” with the “Eating Right
Pyramid." Be sure to examine and compare every food group. Remember that
the pyramid ie a guide of what to eat each day and how many servinga.

13. &) How healthy is her diet? 13.2) Not very
b) What suggestions can you make that will improve it? b) Much less fat, meat, whole milk
producis, concentrated sweets and junk
H. Now look at Marta's diet diary for the day afier she had completed the study food
of thieunit. Begin with anew blank copy of the food pyremid and repeat steps
A through G.

1. Compare “Marta's Food Pyramid after food unit” with the “Eating Right
Pyramid.” Be sure o examine and compare every food group.

14. a) How healthy is her diet? 14, 3) Quite healthy
b) Make suggestions if you can that will improve it. b) Could eat less meat and more

Z 8 ¥ O grains

It’s one thing to criticize others for their eating habits. It's harder to look closely
at what we eat ourselves.

J. Do the same kind of analysis on your own diet as you did on Marta’s diets.
15. a) How healthy is your diet? 15. Answers will vary.

b} What changes could you make in your own diet that would make it
healthier?

¢) What might keep you from changing the way you eat?

16. =) Which diet was the haalthiest? Give reasons to support your 16. Answers will vary.
answers.

b) Which one was most unhealthy? Give reasons to support your
ANSWEIS.
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DIGESTING FOODS: Lesson 5
Where does it start? &

Many of you probably know that food is digested as it travels down into your body.
But what exactly does that mean? Does it mean that food is made into smaller
pieces? Does it mean that it ia changed somehow? Is digeation the procese of
releasing energy from food?

We'll explore the process of digestion in the firet part of this cluster. We'll start
in this lesson by exploring where digestion starts.

Where do you think digestion starts? {

®
If you said “Digestion starts in your mouth,” is there a way to find out for sure?

Cne way to explore what's going on in your mouth is to chew up some food, take
it out, and see if it has changed in any way.

How can you tell ifit's changed? In what ways might itchange? Has it's temperature
changed? Has it's size changed? Did it change into a new substance?

How could you tell if a new substance ia produced? Remember the food tests you
did for starch and sugar in Cluster 1?7 Did you test catmeal? What was it
composed of? If catmeal changes in your mouth inte a new substance, what
experiment could you do to tell?

o= Try This

Talk among your group members about how to test chewed
catmeal to see if it changes in your mouth. Think through
everything you might want to do. Then write a plan in your
journal.

i

(r

Your experiment might look like this:

1) Test the oatmeal before it's chewed, and record your results.
2) Test the oatmeal after it's been chewed, and record your results.
3) Try to explain your results.
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In previous food tests, students found
that oatmeal is composed only of
starch—no sugar, protein, or fat.,

An experiment should include

1} testing cammeal for sugar—or
protein or fat—before it’s chewed to
show that it contains none; these tests
were done in Lesson 2

2) testing catmeal gfter it's chewed
to discover if it’s changed into sugar,
protein or fat

3) testing saliva by itseif to rule out
the possibility of salivaalone containing
sugar. Many students willnotthink
of testing saliva. Page 21 is
designed to help them figure this
out. They canconduct the teston
saliva after they read the top of p.
21,
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Are you thinking about testing the oatmeal (after chewing) for ail of
the components in food? A litile thinking before the experiment
might help you decide what tests to do. Remember that oatmeal is
a starch. Starches and sugar are both carbohydrates. Maybe the |~ -.-—:F
starch in catmeal could change into sugar. If this ia true, you'd have
to do only one test—for sugar.

Beoiling waler
burns badly!
Benedict's
solufion can
irrilale eyes
and skin. If
spilied, wash
with plenty of @

water. Get
help from your
teacher.

Try your experiment. Use the directions below if you would like to follow step-
by-step instructions.

Test the oatmeal before and after chewing:

A. Place approximately 1 teaspoon of catmeal—out of the box-—in test tube A
(or you could label this the “before” test tube.) Using an eye drepper, add
several drops of water to soften and moisten the oatmeal.

B. Next, chew on approximately 1 teaspoon of oatmeal without swallowing it.
After 1 to 2 minutes, piace the chewed catmeal in test tube B {the “after* teat
tube.)

C. Place both Lest tubes in a beaker of boiling water. Wait 5 minutes.

D. Add about 20 drops of Benedict’s solution to each test tube,

E. Heat each of the test tubes gently for 2 to 4 minutes or until a color change
is noted.

F. Record your results in your journal.

Did you find that the catmeal tested “positive” for sugar after it was chewed?
How can you explain this?

20 Michigan Department of Education

Is chewing a part of digestion? Many biology texts include the physical/mechanical
process of chewing as a pari of digestion. Others disagree, arguing that digestion is purely a
chemical process. We havechosen to explain digestion in this unit as only the chemical process
that uses enzymes t0 change food into new substances. We are purposefully not including
chewing as part of digestion, becausc it is not a chemical change. Research suggests that many
chemical changes are not really understood by students, who explain them instead as some sort
of physical change. So we are searching for ways not 1o increase this confusion, Although
chewing increases the surface area of food on which enzymes can act, it does not change food
into a new substance.,
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L. One explanation is that the grinding of the vatmeal by your teeth produced
the sugar. Do you agree? How could you test this?

IL Another possible explanation is that something in your mouth chemically
reacted with the oatmeal to change it into a new substance. Ifthis is true, what
could there be in your mouth that cculd do that?

III. A third possible explanation is that the saliva in your mouth contains
sugar, and it mixed in with the oatmeal as you chewed. What do you think
sbout this? How could you test this?

1. Think over the three posgible explanations above. Write in your journal
your explanation for why sugar is produced when oatmeal is chewed.

2. Tryany testayoucan think of fo prove or disprove any of the three posaible
explanations.

3. Doyouthink digestion starts in the mouth? If you said yes, what evidence
do you have? If you said no, why?

4. Discussyour explanation with your group partners. After your discussion,
make any changes that will make your explanation better.

77
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1. You counld test this by grinding up
ocatmeal outside of the mouth, ina mortar
and pestle, and then testing it.

III. You could test for sugar already in
your mouth by testing saliva, (It tests
negative for sugar.)

L. Answers will vary, but most students
will probably choose onc of the three
possibilities stated at top of page.

2. If students test chewed catmeal for
sugar, they should also test saliva to
determine if it has any sugar itself (it
doesn’t,), This would allow them o
decide on whether they believe the 3rd
possible explanation (III). (It is often
helpful to chew on a clean rubber band
of paraffin to produce saliva. Swudents
should not test their saliva afier eating.)

3. Digestion is the chemical breakdown
of foods. Tt beging in the mouth when
salivachemically reacts with starches to
form sugars (simple and smaller
molecules.)

4. If students chose I or III, they may
change (o II after testing saliva and
discussing the test results with their
£roup partners.
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MORE ON DIGESTING FOODS: Lesson 6
Breaking down proteins &

Think back to your food testa. What kinds of fooda have protein in them?

An these foods travel down into the stomach, they are bathed in digeative
chemicala called enzymes. These are new enzymes, different from the ones in
saliva. They help tobreak down the fats and proteins, as well aa the carbohydrates.

Scientists have extracted these chemical enzymes from human bodies. They
know what they're like. You ¢an actually see what digestion of protein is like,
using enzymes similar to ones in your stomach.

P Try This

For a protein, use gelatin, the same protein you used in the food tests in
Cluster 1. Gelatin is a protein that actually helps make up the tendons and
ligaments of animals (the tissues that connect bones and muscles.)

@t' Do, observe, and record

A. Obtain a container of unseasoned meat tenderizer. Read the ingredients
listed on the container. Record these ingredients in your
journal.

B. Use two petri dishes (covers not needed). Use a grease pencil
to number them 1 and 2.

C. Place one asquare (about 1/2" x 1/2") of set, unflavored gelatin
in each petri dish. Observe the consistency of the gelatin by
gently poking at it with a stirring rod. Record your observations.

2 Michigan Department of Education
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D. Use one square of gelatin as the control (what does that mean?) Then
sprinkle both sides of the other pisce of gelatin with one-quarter teaspoon of

meat tenderizer.
Y

E. After 2 minutes, poke the gelatingently with a stirring rod to
check its congistency. You may notice that water also comea
outofthe gelatin, butin this activity, you are mainly concerned @
with the consistency of the gelatin. Record your abaervations.
Repeat this test at 5-minute intervals for at least four
observations, more if time permits. Keep recording.

Think, write, and discuss

1. At the end of this experiment, how is the contrel gelatin different from the
gelatin treated with meat tenderizer?

2. Draw a conclusion from your observations: In which case was the
gelatin actually broken down or “digested”—the control or the one treated
with meat tenderizer?

3. Look at the label on the meat tenderizer and decide which ingredient is
responsible for this reaction. The chemical substance which actuslly
breaks up the gelatin is—can you guess?—an enzyme.

4. Now think about real meat and how meat tenderizer works.
a) Meat tenderizer reacts with which nutrient in meat?
b) What does it do to that component?
¢) How do you think meat tenderizer works?

5. a) Explain, in your own words, using a couple of sentences, what happens
to proteins in your body after you eat them. Talk about where the foods
containing protein travel, what happens to them along the way, and what
chemical substance is necageary for this to happen.

b) Add te your drawing and explanation from Lesson 4, or start a new
drawing, to show what you're learning that’s new. Save your drawings
for later use.

6. Speculate: Where in your body do you think the chemical substance—
the enzyme—that breaks down protein could come from?
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6. Students’ answers vary, limay be interesting to
ask them why they think what they do. It comes
from the walls of the stomach and small intestine
and from the pancreas.
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Step E requires students to check on
the consistency of their gelatin every 5
minutes over a period of 20 minutes or
so. During this time, you may want to
have them write in their journals first a
prediction about what they might see,
and then their own speculation about
what is happening. That is, their
“ohservations” might include more than
Just a note about the appearance of the
gelatin—they may also include some
analysis of what might be happening,
They should cspecially come to see the
difference between any water thatleaves
the gelatin, and the product of the
chemical reaction, which might look
“watery.” Youmay want to ask students
to clarify their notes if they suggest that
the gelatin is turning watery. Do they
mean thal it’s tuming into water, or
simply changing 1o the consisrency of
water?

1. The control stayed very hard and
firm while the one with- the meat
tenderizer got very soft and liquid-like.

2. The treated one,

3. Usually papain, a derivative of the
papaya plant,

4. a) Protein.

b) Tt helps digest the protein and
make it soft and not so tough.

c} Itis an enzyme that chemically
changes the protein so it can be used by
cells.

5. The key points arc:

» Lheprotein enters your mouth (where
itiscrushed and ground asitischewed).
* it goes through the esophagus 1o the
stomach where the protein is mixed
with enzymes that begin to chemically
change it into simpler substances.

+ it then leaves the stomach and goes
into the small intestine where it is mixed
with more enzymes that continue the
process of chemically changing it into
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