Investigation 2 –
Nutrient Systems

PART 1:
Yeast Nutrition

NGSS Standards:
5-PS3.D
5-LS1.C
5-LS2.B

3 sessions

In this Investigation we are going to take a closer look at how different organisms get and
use nutrients to survive. This lesson will focus on food and nutrients (substances that are
essential for growth and life). Nutrients are chemicals found in food.

The guiding questions for this Investigation will be…..

What is food, where does it come from, how do organisms use it?

These are the 6 essential nutrients that you need as a human being to survive:

We are going to start our investigation with a very SMALL microorganism called…..

Other examples
of “dormancy”

dormant: inactive, a resting state.

What is yeast?
1 : a single-celled fungus that ferments (breaks down)
sugar to produce carbon dioxide- a waste gas produced by
cell respiration.
2 : living yeast cells are used in baking to make dough rise.
Fermentation is the process in which a substance breaks
down into a simpler substance. Microorganisms like
yeast and bacteria usually play a role in the
fermentation process, creating beer, wine, bread,
kimchi, yogurt and other foods.

What does yeast need to break its
dormancy?

What does yeast need to break its dormancy?

Turn & Talk: How can yeast be “activated”, that is to break out of its dormant state?
Remember, yeast is a living organism and has the same requirements as all other living
organisms.

water

air

warmth

food

In your groups, design a procedure for finding out what
yeast needs to break it dormancy.
Today, in your groups you will
develop an investigation to
activate yeast.
You will need…
• Warm water (caution)
• Cookie (do not eat)
• Zip bags
• 50 mL syringes
• Thermometers
• Containers (1 L)

+

=

How will you design an investigation to observe what
is needed to activate yeast?

Think-About-It:
If your group decided to combine all of the materials at
once (warm water, yeast, food, space) – how would you
know if yeast needs all three to activate? How can you
know if only food, or only water, or only warmth will
activate yeast?

TASK: Share out ideas and agree on
an investigation procedure.

A. Each group will get two 1 L zip bags. Label one bag “food” . Leave
the other bag unlabeled.
B. Put two level 5 mL spoons of dry (dormant) yeast into each zip
bag.

All living organisms
need water. So
“active” yeast will
need water.

All living organisms
need food.

The investigation
question then becomes,
does yeast need water
AND food to become
active?
We need to test for this!

C. Use a syringe to draw up 50 mL of warm water. Squirt the water
into one of the bags with the yeast, spraying back and forth to wet
all the yeast. Do the same with the other bag.
D. Put two animal crackers in the “food” bag. Let the cookies soak for
a moment and then crush them a bit by squeezing them through the
bag.
E. Seal the bags most of the way across. Lay them flat on the table,
holding the open corner up slightly, and carefully press most of the
air out of the bags. Seal the bags tightly.
F. Put the sealed bags into a warm-water bath (the 1 L container half
filled with warm water) for 10 minutes.

Warm-Water Bath
Your team needs to maintain the warm-water bath at a
temperature between 40o C and 50oC for 10 minutes.
If the temperature drops below 40oC – you will need to add
more warm water.
The yeast will die off if the temperature goes above 50oC.
During the 10-minutes, take active notes in your notebook.

What changes do you see?
Share-out and write observations in your notebooks.

The bubbles and gas in the bag with the cookie provide evidence that the
yeast is using ENERGY. The yeast in the “food” bag is getting the nutrients
it needs to conduct its life functions. Yeast in plain water is not active, it is
not using energy. The cookie is a source of energy for the yeast.
Something in the cookie is food for the yeast!
Can you think of a way to find out what cookie
ingredient is food for yeast?
Is one of the ingredients the food that the yeast is
using for energy?
End session

Review What We Have Learned:
• Yeast is a microorganism found in many products. Like all living
organisms, yeast needs warmth, water, and nutrients (food) to
become active. When yeast is not active it is dormant.
• Our investigation proved that yeast became active when
presented with water and food.
• One ingredient in the cookie provided the yeast with energy.
• Today we will review the ingredients to determine what was in
the cookie that the yeast responded to.

What does yeast need to break its dormancy?

Something in the cookie is food for the yeast!
Can you think of a way to find out what cookie
ingredient is food for yeast?
Is one of the ingredients the food that the yeast is
using for energy?

Flour or Sugar?
How can we design an investigation to
compare flour and sugar as potential
energy nutrients for the yeast?

Flour or Sugar?
A. Each group will get one 1 L zip bag.
B. Put two level 5 mL spoons of dry (dormant) yeast into the zip bag.
C. Use a syringe to draw up 50 mL of warm water. Squirt the water into the bag with the yeast, spraying
back and forth to wet all the yeast.
D. Seal the bags most of the way across. Lay them flat on the table, holding the open corner up slightly,
and carefully press most of the air out of the bag. Seal the bag tightly.
F. Put the sealed bag into a warm-water bath (the 1 L container half filled with warm water) for 10
minutes.
**Half of the groups will add 1 level spoon of flour to the yeast. Mark your bags with an “F”.
**Half of the groups will add 1 level spoon of sugar to the yeast. Mark your bags with an “S”.

The gas produced in the cookie bag by the yeast is
carbon dioxide (CO2), a waste gas our cells
produce when they are active.
When an organism uses nutrients for energy and
produces waste products, the organism is
metabolizing. The process is called metabolism.

The “food” bag puffed up because the yeast
produced a waste gas when it became active. The gas
produced by the yeast was carbon dioxide.

A volume tube is used to measure the volume of carbon
dioxide produced by the yeast.
1. After the 10 minutes is up, put the bag in the cylinder.
2. Insert the piston on the top of the bag and place the lid
on the cylinder.
3. Press down on the stick with one finger (don’t press too
hard).
4. Look at the point on the tube where the piston crosses
the number lone. Read the volume of carbon dioxide in
the bag in millimeters.
5. Read and record the volume in your notebook.

•Which of the ingredients produced the most carbon dioxide?
•What does this data tell us about the energy nutrient for yeast?
•What is the evidence that yeast uses sugar for food energy?
•Why can we call the bag with sugar, water, and yeast a system?

So why did we use yeast in
the first place?
CLASS READ ALOUD:

Yeast is not a plant, nor is it an animal. Yeast is a fungus. Yeast is a good organism
for us to start our inquiry into nutrients and metabolism because it is a single cell.
All living organisms are made of cells. Cells are the basic units of life. Yeast is a
single-cell fungus. Humans, like you, are organisms made of trillions of cells. Yeast
organisms are single, individual cells. Each yeast cell is an organism. Yeast cells
don’t have mouths. So how do they get their nutrients to keep them alive. They
absorb the nutrients through their membranes. The same way your trillions of
cells do. That is why we started out simple.
End session

dormant – inactive, a resting state.

yeast - a single-celled fungus that
ferments (breaks down) sugar to
produce carbon dioxide.

nutrient – a chemical in food that
helps to keep an organism alive and
active.

sugar – a nutrient that cells use for
energy.

carbon dioxide – a waste gas
produced during cellular respiration.

metabolism – the process of using
nutrients for energy.

fungus– an organism that lacks
chlorophyll and gets nutrients from
dead or living organisms.

cell – the basic unit of life.

Investigation 2 –
Nutrient Systems

PART 2:
Plant Nutrition

NGSS Standards:
5-PS3.D
5-LS1.C
5-LS2.B

6 sessions

How do plants get the food they need?
In Part 1, you investigated how a single-cell organism (yeast)
transferred food. In Part 2 you will be working with a more
complex organism.
You will be using WHEAT SEEDS.
Like yeast, these wheat seeds are in a dormant, resting state.
Let’s see if we can design a plan to break these seed out of
their dormancy.

TURN & TALK:
1. How can we activate these seeds?
2. What evidence will tell us that the seeds have become
active? What variables do we need to consider?

How do plants get the food they need?

Materials available for this
Investigation:
• ½ L containers
• Potting soil
• Wheat seeds
• 5 mL spoons
• Water
• Beakers
• Plastic bags (to prevent
evaporation)

What do you think would happen to seeds
planted in the dark?
Investigation Set-up:
In your groups, follow these procedures
1. Fill four ½ L containers almost full with soil.
2. Sprinkle one 5 mL spoon of wheat seeds over the surface of the
soil.
3. Pour 100 ML of water carefully over the planted seeds.
4. Close two of the planters in clear plastic bags, using binder clips.
Label the bag with the date and the group names.
5. Close the other two planters in black plastic bags. Label them.
6. Place the four bagged planters in a warm lighted location.
End session

Partner read “Producers” on pages
23 – 26.
Complete “Thinking about
Photosynthesis” questions in your
notebooks.
Write all bold vocabulary words in
your notebook.

Review the questions from “Thinking about
Photosynthesis”:
1. What is sugar? Food made by green plants.

2. What raw materials do plants need to build sugar
molecules? Where do these materials come from?
Carbon dioxide from the air. Water from the soil through plant
roots, and energy from the Sun in the form of light.
3. What is the role played by chlorophyll?
It reflects green light and absorbs red and blue light. This light is
used by plants to make food (sugar).
4. What are the products of photosynthesis? Where do
they go?
The products are oxygen and water which are released into the
air. The sugar is transported to other parts of the plant for food.
5. Where do plants produce food?
In green leaves.

The Sun’s energy and
light are used by
producers to make food.
Other organisms eat the
6. Explain how the Sun’s energy is transferred through a
plants and the energy is
simple food chain?
transferred to them.

DAY
3
In your notebooks, make some observations about both of
your wheat plant environments.
• Approximately how many seeds are growing in each

environment? (all, most, some, a few)
• What is their average height? (measure the height of all
the stems, add up all the heights, divide by the number of
stems)
• What color of the plants in each environment?
• Do wheat plants grow in the light AND dark environments?
• How are the plants different in the light and dark
environments?

DAY
6
In your notebooks, make some observations about both of
your wheat plant environments.
• What is their average height? (measure the height of all
the stems, add up all the heights, divide by the number of
stems)
• What color are the plants in each environment?
• Do wheat plants grow in the light AND dark environments?
• What difference does the color suggest?
• How do plants and yeast differ in how they get their food?

How do plants get the food they need?

photosynthesis –
a process used by plants and algae to
make sugar (food) out of light,
carbon dioxide, and water.

chlorophyll –
a molecule that absorbs read and
blue light and reflects green light.

glucose –
The sugar broken down in cells that
releases energy.

