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Food and Energy in Living Things
Life Science Basics

L
Some specialized bacteria make
the molecules they need without
sunlight. Bacteria that live in hot
deep-sea vents obtain energy
through the chemical breakdown
of hydrogen sulfide in a process
known as chemosynthesis. The
bacteria are the primary producers
in this environment.
In soil, some bacteria combine
nitrogen- or iron-containing compounds with oxygen and capture
the energy produced by these
reactions.
Photo courtesy of NOAA.

FOOD AND ENERGY IN LIVING THINGS
Life Science Basics

iving things often are classified as producers or consumers,
depending on how they obtain energy and nutrients. Producers typically are able to use solar energy to make the
molecules they need from relatively few substances present
in the air, water and soil. On land, green plants are the primary
producers. In water, some plants
and many varieties of algae,
PRODUCERS AND
bacteria and other one- to manyCONSUMERS
celled organisms (Protists) are
• HERBIVORES, such as
producers. All other organisms
giraffes and caterpillars, are
are consumers, which live directly
primary consumers. They
or indirectly on food provided
feed on plants and other
by producers.
producers.
Almost all producers make the
• CARNIVORES, such as
molecules they need through phoanteaters and spiders, are
tosynthesis. During photosynthesis,
secondary consumers.
producers absorb energy from the
They feed on primary
sun and use it to combine carbon
consumers. Most secondfrom carbon dioxide with water
ary consumers are animals,
but a few are plants, like
to make sugars and other carbothe pitcher plant.
hydrates. Thanks to this amazing
•
OMNIVORES eat plants
process, light energy from the sun
and animals. Humans, pigs,
is converted into chemical energy
dogs and cockroaches all
stored in the bonds between atoms
are omnivores.
that hold molecules together. Plants
• DECOMPOSERS live off
use the energy stored in these molwaste products and dead
ecules to build other compounds
organisms. Many kinds
necessary for life. Likewise, conof bacteria and fungi
sumers, who cannot trap energy
(molds and mushrooms)
directly from sun, must rely on
are decomposers. The
molecules manufactured by plants
decomposers themselves
for food.
are important food sources
The general sequence of who eats
for other organisms in soil,
whom in an ecosystem is known as
such as worms and insects.
a food chain. Energy is passed from
Litterfeeders, such as
termites and earthworms,
one organism to another at each
feed on partially broken
step in the chain. Along the way,
down bits of plant and
much energy is given off as heat.
animal matter.
In fact, about 85–90% of the total
•
SCAVENGERS feed on
usable energy is released as heat at
dead organisms that have
every step in a food chain. Most
been killed by another
organisms have more than one
animal or that have died
source of food. The relationship
naturally. Vultures, flies
among all the energy flow interacand crows are examples of
tions that happen in an ecosystem
scavengers.
usually are described as a food
web.
1

THE SCIENCE OF FOOD TEACHER’S GUIDE
© Baylor College of Medicine

Digestion
Life Science

F

ood must be broken down, both physically and chemically,
before it can be used by the cells within an organism. The
process of breaking food down into usable components
is known as digestion. Within the human body, digestion
begins in the mouth, where pieces of food are mechanically broken, by chewing, into smaller pieces. In addition saliva mixes with
the food and begins to break it down. After food is swallowed,
other components of the digestive system—stomach, small intestine, large
intestine, liver and pancreas—continue
the process of making food available
for use by cells in the body.
The stomach serves as a powerful mixing machine in which food
The Mysterious
is combined with special chemicals
Marching Vegetables
(enzymes) that begin to break large
Story, p. 21–25
food molecules into smaller ones.
Explorations
Food usually stays in the stomach
Chew On This, p. 8;
for two to three hours, after which it
Neat Teeth, p. 8
passes into the small intestine, where
it is combined with secretions from
the liver and pancreas. These very important organs produces substances (bile from the liver and pancreatic fluid from the pancreas)
that help break down fats, proteins and carbohydrates into smaller
molecules. The small intestine is responsible for absorbing the
nutrients released during digestion. The walls of the small intestine
are covered with millions of tiny, finger-like projections called villi.
These structures increase the surface area of the small intestine to
facilitate the absorption of nutrients into the bloodstream.
Proteins and their building blocks (amino acids) are vital to every
cell in the body. Humans are not able to make their own amino
acids, so they must include protein (equivalent to 4 ounces of
chicken white meat) in their daily diet. During digestion, proteins
are broken down into the different amino acids of which they are
made. Then the body builds new proteins from the amino acids.
You might say that the amino acids are recycled!
This activity will allow students to observe how chemicals in the
body begin to break down proteins.

Unit
Links

SETUP

CONCEPTS
• Food must be broken down

into smaller units before it
can be used by the body.
• Digestion is the process of
breaking food down.
• Special chemicals in the
body break food molecules
into smaller units.
• Proteins—found in all
meats, dairy products and
vegetables (especially peas
and beans)—are important
for muscles and cell growth
and repair.

OVERVIEW
Students learn about digestion and proteins by observing the action of meat tenderizer on luncheon meat.

SCIENCE, HEALTH &
MATH SKILLS
• Predicting
• Making qualitative observations

• Drawing conclusions
TIME
Preparation: 10 minutes
Class: 30 minutes

MATERIALS
Each group will need:
• 2 clear, resealable plastic
bags, sandwich size
• 1/2 slice of turkey luncheon
meat
• 1/2 tsp of meat tenderizer,
or papaya enzymes (available at health food stores)
• Plastic, serrated knife

You will need meat tenderizer, located in the spice section at the
grocery store, and a piece of sliced turkey luncheon meat for each
group. Have students conduct this activity in groups of four.

SAFETY

Have students wash hands before and after the activity. Clean
work areas with disinfectant.
THE SCIENCE OF FOOD TEACHER’S GUIDE
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DIGESTION
Life Science

ENZYMES
Meat tenderizer contains
an enzyme called papain,
which is extracted from the
papaya plant. Enzymes break
proteins apart into amino
acids—smaller molecules
that are the building blocks
of new proteins that the body
needs. Amazingly, enzymes
themselves also are a kind of
protein molecule!

The total surface area of the
inside of the small intestine is
about 250 m2, about the same
area as a tennis court!
Illustration © LifeART, Williams & Wilkins. All
rights reserved.

SOURCES OF
PROTEINS
Foods that are rich in protein
include meats, poultry, fish,
dairy products, eggs, peas,
dried beans, lentils and chick
peas.

DIGESTION
Life Science

PROCEDURE

Session 1: Setting up
1. Let Materials Managers collect 1/2 slice of turkey luncheon
meat, a plastic knife and two resealable plastic bags. Have
the groups label their bags “1” and “2.” Ask students, What
happens to food when you eat it? Do you think that food stays
the same inside your body? Discuss students’ ideas about
digestion. Mention that they will be able to explore what
happens to one kind of food—turkey meat (protein)—when
digestion begins.
2. Have the students in each group cut the piece of turkey in half
and place one section in the bag labeled “1.” Direct them to
place the other section in bag “2” and to add 1/2 teaspoon of
meat tenderizer to that bag. Have them seal the bag and shake
the turkey slice within the bag so that it is well coated with the
tenderizer.
3. Have the students place the bags to one side of the classroom
for about an hour. (If students will be making observations the
following day, refrigerate the bags to prevent spoilage.) Have
students write, in their journals or on a sheet of paper, what
they predict will happen to the slices of turkey.
Session 2: Making observations
1. Have students observe the texture and color of the meat
samples without removing them from the plastic bags. Ask,
Is there anything different about the turkey that was combined
with the meat tenderizer? What do you think happened?
2. Ask students to think about the changes they observed in the
meat with tenderizer. Mention that the substance they added
was a chemical that helps soften the muscle fibers in meat by
beginning to break them down into smaller pieces.
3. Help students understand that similar substances work within
their stomachs and small intestines to break down the food
they eat. Have students draw or write about their observations.
4. Mention that turkey meat is a muscle. Help students understand that protein is the building block for muscles and that
it is used inside each muscle cell. Protein that we eat must be
broken into smaller components before it can be used by our
bodies. You may want to mention that the chemical meat
tenderizer also is a kind of protein. It provides another
example of the variety of roles that proteins play inside plants
and animals.

VARIATIONS

• Students can investigate the importance of chewing by repeating
the experiment using a finely chopped piece of luncheon meat
and comparing the outcomes.
3

THE SCIENCE OF FOOD TEACHER’S GUIDE
© Baylor College of Medicine

