
EXPERIMENT OBJECTIVES 
AND CONTENT

Students will learn about several methods and
processes for preserving food. They will also learn
that preservation methods vary depending on the
type of food to be preserved.

ESSENTIAL 
KNOWLEDGE

MATERIAL WORLD 

Matter:
• Changes in matter: Chemical changes

LIVING THINGS

Matter:
• Characteristics of living things:

Metabolism of plants and animals (nutrition)

Energy:
• Sources of energy for living things:

Agricultural and food technologies

Techniques and instruments:
• Use of simple observational instruments
• Use of simple measuring instruments

Appropriate language:
• Terminology related to an understanding 

of living things
• Graphs

SUGGESTED 
MATERIALS

Scientific equipment:
• Microscopes or magnifying glasses
• Scales
• Tweezers
• First-aid gloves 

Perishable non-scientific materials:
• Fruit
• Vegetables 
• Vinegar
• Salt
• Water

Household materials:
• Plastic containers
• Glass jars with lids
• Small cooler
• Plastic bags (with zip fastener)
• Straws

School supplies:
• Adhesive tape

School equipment (optional):
• Heating plate or oven
• Refrigerator and freezer

Note: The following equipment will be needed to 
do variations on the experiments: sugar, pots, dish
cloths, plastic wrap, aluminum foil, paper bags, etc.

ACTIVITY 5

HOW CAN YOU KEEP

FOOD FRESH DURING 

A CAMPING TRIP?

LIVING THINGS

CYCLE 3
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THE DURATION OF THE CAMPING TRIP 

CAN VARY FROM THREE TO TEN DAYS.
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CONTEXT: SITUATIONAL 
PROBLEM OR RESEARCH 
QUESTION

It’s summertime. You are going camping with
some friends and a camp counselor. Everyone 
is supposed to bring their own food. Since the 
expedition will last several days, you have to find 
a way to preserve your food for the whole trip.
How will you prevent your food from spoiling?

SUGGESTED PREPARATORY 
ACTIVITIES (INTRODUCTION)

The teacher presents the topic of food preservation
by leading a brainstorming session about food in
general. Photos can be used to enrich the activity.
Next, the teacher has the students choose which fresh
foods they want to bring on the trip. It is suggested
that the students bring the foods they wish to test
from home (e.g., two slices of bread, some raisins,
a piece of cheese) in order to minimize the risk of
contact with allergy-causing foods. They must find
the best way of preserving their foods for the entire
duration of the trip.

INITIAL IDEAS 
AND HYPOTHESES

Here are a few examples of hypotheses the students
might formulate based on their initial ideas:

Example 1 
I predict I can store many types of vegetables by
placing them in a plastic container with a carrot.
I believe this because my mother always puts a carrot
in the vegetable compartment of the refrigerator 
to prevent vegetables from spoiling.

Example 2 
I predict that I will be able to preserve cucumbers
by adding salt and vinegar to water. I believe this
because my parents make pickles in the fall and we
often eat them during the holidays.

Example 3 
I predict that I can store slices of bread by removing
all the air from a plastic bag. I believe this because
when I leave the bread bag open on the counter,
the first slice of bread dries out, but if I close the bag,
the bread stays fresh for a long time.

Note: It is possible to freeze foods, sun-dry them,
make jam (cook with sugar), use a paper bag to
absorb humidity for certain vegetables, simply to store
goods in a dry, dark place (e.g., cereals, cookies,
granola bars).

RECORD ALL YOUR IDEAS AND OBSERVATIONS 

IN YOUR EXPERIMENT WORKBOOK.
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WORK PLAN AND 
EXPERIMENTATION

Here are a few examples of experiments the students
can carry out to verify their hypotheses:

Example A 
Students evaluate the effect of a carrot on the storage
of vegetables. Since the carrot is a root, the students
may think that it will absorb the condensation that
usually forms, thereby preventing the other vegetables
from spoiling. Students should place the vegetables
in a cold location in two plastic containers, one with
a carrot, the other without. They can then verify the
effects of this method of conservation. They should
weigh each vegetable before and after the experiment
to verify whether weight loss has occurred, which
would imply a loss of water. The students should do
the experiment a second time using fruit.

Note: To identify changes, look for different indicators
such as the food’s odor, appearance, color and texture.

Example B 
The students place a food (e.g., cucumber, small
peeled onion, peeled garlic clove) in an empty jar 
as a control. The students then place the same food 
in another jar filled with brine (a liquid with a high
concentration of salt) and observe any changes over
several days.

Note: Pierce a hole in the lid so the jar does not
explode if any gas is produced.

Example C 
Before beginning the experiment, the students
examine the bread (or other food) with a microscope
or magnifying glass to observe its initial state. Next,
they prepare two samples of bread; they place one
in a bag with air and the other in a bag without air.
This will allow them to observe the effect of air on
food preservation. The students may want to do the
experiment again with dry foods and moist foods to
see if there is a connection between air and a food’s
moisture level.

Note: For a variation of this experiment, the students
can try to preserve the same food using three different
methods and try to predict which will give the 
best results.

EXPERIMENTAL FACTORS
To ensure scientific rigor, the students should evaluate
the experimental factors that might influence the
experimental results.

• Location in which foods are placed

• Room temperature

• Humidity level

• Presence of air

• Nature of food

• Presence of bacteria (e.g., yogurt)

• Amount of sugar or salt in food

CAUTION DO NOT TASTE ANY FOODS 

THAT HAVE BEEN USED IN EXPERIMENTS.

THEY COULD MAKE YOU SICK. 

IT IS IMPORTANT TO WEAR GLOVES WHEN

HANDLING TESTED FOODS. IN ADDITION, 

IT IS RECOMMENDED TO HAVE ANTIBACTERIAL

SOAP ON HAND.
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DISCUSSION: SUGGESTED 
INTEGRATION ACTIVITIES 
(CONSOLIDATION)

The teacher leads a discussion on the activity and
asks the students the following questions: Where
the foods preserved well? Did the experimental
results confirm what they believed at the start?
The different experimental teams can discuss and
review each other’s preservation methods and
results to learn about other methods of conservation.
The teacher finally has the students draw up a
graph of their data to summarize what they have
learned from the activity.

SUGGESTED ACTIVITIES 
FOR APPLYING KNOWLEDGE 
(APPLICATION)

Students could apply and consolidate their new
knowledge by visiting a food processing plant.
They could do research on where foods come from
and on preservation techniques used in transporting
food. They could also research the dehydrated foods
eaten by soldiers, astronauts and outdoor enthusiasts.

SCIENTIFIC CONCEPTUAL 
CONTENT

Hermetic container 
A well-sealed container eliminates the exchange of air
that would otherwise contaminate the contents and
lead to the growth of bacteria. Vacuum storage is the
ideal method, since this removes all air in a container.

Mould 
Mould is made up of microscopic fungi that multiply
rapidly by feeding on sugars, water and oxygen.
The seeds of fungi, called spores, can be found in
dust suspended in the air.

Preservation by heat 
These processes can preserve a wide variety of foods.
Heating foods kills the micro-organisms that could
make them unfit for human consumption.

Sterilization: A process that uses temperatures
above 100ºC. Sterilization kills all micro-organisms.
This technique is used to clean surgical instruments.

Pasteurization: A treatment that uses temperatures
below 100ºC. After heating the food, it is quickly
cooled in order to kill the largest number of micro-
organisms that could cause spoilage or diseases.
Once the food has been pasteurized, it is usually
kept refrigerated to slow the development of any
remaining micro-organisms. Examples of pasteurized
foods are milk and milk products, beer and honey.

Appertization (canning): A preservation method
that consists of sterilizing foods with heat and storing
them in hermetic containers (impervious to water,
gasses and micro-organisms).

Preservation by cold
These preservation methods stop or slow the 
development of micro-organisms but do not kill
them. They can preserve fresh foods such as fruits
and vegetables, as well as meat and fish.

Refrigeration: A process that preserves foods over
the short or medium term by keeping them at a low
temperature (between 0 and 4ºC). Micro-organisms
develop more slowly at these temperatures.

Freezing: A process that preserves foods by freezing
the water in them. It stops or considerably slows the
development of micro-organisms. The temperature
required is about –18ºC.
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Salt or brine
Salt preserves foods by reducing the activity of
micro-organisms in water. It also changes foods’
taste. Cheeses, deli meats and fish are foods that 
salt preserves well.

Sugar
When sugar is heated in the presence of a food,
it binds to the water in the food and prevents the
water from contributing to the development of
micro-organisms. This is the principle behind jams.

Alcohol and vinegar 
Alcohol and vinegar can be used to preserve foods.
These two liquids are good antiseptics and therefore
help limit the development of microbes.

Dehydration 
This preservation technique consists of completely 
or partially removing the water in foods. Prior 
to consumption, the foods must be rehydrated.
Astronauts bring dehydrated foods into space
because they are light and compact, making them
easier to transport.

Fermentation 
Unlike most other preservation techniques,
fermentation does not seek to stop the develop-
ment of micro-organisms, but rather to promote 
the growth of certain species of micro-organisms
that are useful to humans. Milk products such as
yogurt and cheese, sausages, bread and beer are
good examples of foods in which fermentation 
plays a role in preservation.

Smoking
This technique reduces the amount of water in foods,
thereby slowing the development of micro-organisms.
Smoking consists of exposing the food to smoke,
which possesses antiseptic qualities, i.e., that prevent
the proliferation of micro-organisms. This ancient 
technique has been used for thousands of years to
preserve meats and fish.

CULTURAL 
REFERENCES

World culture
In many countries, people do not have access to 
a refrigerator. More traditional methods of food
preservation are therefore used, such as smoking,
drying or marinating. Fish, meats and certain fruits
and vegetables can be stored for months using
these techniques. One can also dig holes in the
earth to make small storerooms to keep foods such
as potatoes, turnips and onions cool. In Quebec,
dried fruits such as raisins, dried apricots and dried
cranberries are common snack foods.

Not all mould is bad!
In 1928, Alexander Fleming, a British doctor and
biologist, discovered a bacteria-fighting mould called
Penicillium notatum. However, it was not until 1942
that this mould was used to create the first antibiotic,
called penicillin.

FOR MORE CULTURAL REFERENCES, 

VISIT THE ÉCLAIRS DE SCIENCES WEBSITE: 

www.eclairsdesciences.qc.ca
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My initial ideas:
• I share my own ideas.

My hypothesis:
• I predict that...
   I think that because…
• I imagine my prototype.
• I think it works like this… 

My equipment:
• I observe and handle the equipment.
• How could this equipment be useful to me?
• I choose my equipment and my materials.

Carrying out my process:
• What will the steps be?
• What precautions should I take?

My actions:
• I carry out the steps of my protocol.
• I note or draw what I observe,
   what I do and what I discover.

My results:
• What is my answer to the problem,
   question or need?

• Situation problem or

• Discovery question  or

• Need to be fulfilled

• Question related to the
   operation of an object
   (how does it work?)

My outcome:
• Do my results confirm my hypothesis or not? 
• Are my results similar to those of the
   other teams?
• Can the other teams' results help me
   to find answers to my problem,
   my question or my initial need?

• What could I communicate
   concerning my discoveries?

What I learned:
• What do I retain from this activity?
• What could I communicate concerning
   my results or my discoveries?

Context related
to everyday life

Initial ideas
and hypothesis

Planning and carrying out

Outcome

New question?




