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STAO/Maple Leaf
SCH3U Food Safety Supplemental Resources

 Resources have been created to enhance the unit on Chemical Reactions for the SCH3U course. 
The resources in this package are meant to be used as supplemental activities that effectively tie 
in food safety to the Application expectations of the Curriculum document. As teachers, you may 
choose to use all five activities that have been included or perhaps pick and choose the activities 
you feel are more useful to your course and ones which will fit in better with a tight timeline.

The activities included are:
  Page 
1) How/Why Do We Get Sick?
  Focuses on the role of toxins in our body ................................................................ 2
2) What’s in Your Food?
  Focuses on labels and understanding why certain ingredients are added to 

pre-packaged foods ............................................................................................... 10
3) Chemistry in Your Food
 Focuses on reactions involved in food spoilage ..................................................... 13
4) Food Science Careers
  Allows students to choose and research a food science career that is tied into 

chemistry ................................................................................................................ 19
5) Soup Cube Experiment
  Focuses on the importance of heat-treating processed foods to avoid food 

spoilage .................................................................................................................. 22
6) Biofilms and Food Spoilage
	 	A	web	search	to	understand	biofilms	in	food	processing	and	treatments,	and	a 

task where students apply information into a creative project as a research 
consultant ............................................................................................................... 28

 Lesson Plans are present at the beginning of each activity, followed by the worksheets that are 
meant to be given out to the students, along with answers provided (if possible).  Some activities, 
such as the careers piece, are open-ended and students’ responses will vary.  These activities are a 
great way to tie in the application of chemical reactions to a real-life situation that we all deal with 
everyday – food chemistry and food safety.

in partnership with
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How/Why Do We Get Sick? 75 min
Lesson Summary: Students develop a deeper understanding of food allergies and toxic substances.
Curriculum Expectations Learning Goals
1. C1.1 Analyse, on the basis of research, chemical reactions 

used in various industrial processes
2. C1.2 Assess the effectiveness of some applications of 

chemical reactions that are used to address social and 
environmental needs and problems

By the end of the lesson, students will be able to: 
1. Learn basic terminology regarding toxins,
2. Perform webquests on three types of bacteria and 

food allergies,
3. Report information in various ways.

Minds On (Elicit and Engage)   Approx. Time (5 min) Assessment
Whole Class > Class Discussion 

Students share experiences of food poisoning, food allergies or anything that 
they feel has made them sick (that is food related).

Diagnostic/descriptive feedback given/
received by the teacher/students

Action! (Explore and Explain) Approx. Time (45 min)
Whole Class > Direct Instruction 

Introduce lesson plan.  Explain that the students will be performing research 
on food toxins and allergies.

Individually> Brainstorm and Problem Solve  
Allow students time to read through the “Fill in the Blanks” worksheet (see 
page 2), and using the words from the list below, fill in the appropriate 
blanks.

Individually>WEBQUESTS 
Each student will have access to a computer (either in class or at home) 
in order to answer the questions provided on Bacterial Toxins and/or the 
research paper on Food Allergies.

Move around the room reviewing students’ work, gathering/recording descriptive 
feedback, and addressing any misconceptions and misunderstandings.

AfL -  Take up sentences as a class or 
hand in as part of a booklet 
- Descriptive feedback

AfL -  Teacher feedback as you circle 
around the groups 

Consolidation (Elaborate, Evaluate, Extend) Approx. Time Approx. Time (20 min)
Individual >Summative Assessment Per Student
•   Teachers may have students hand in all or part of the assessments in the 

lesson.
•   Students will be assessed individually based on their contributions and
    knowledge of the toxins and allergies, and their answers to the questions.

AfL -  Summative evaluation using 
marking scheme and rubric for 
each individual student

Next Steps  (60 minutes of another class)
Whole Class > Co-constructing Criteria for Investigations 
•  Teacher provides samples of strong and weak Investigation reports.
•  Students review each report to identify/review what makes for a quality report. 

These criteria, if previously co-constructed, are reviewed and revised.
•  This checklist is used when involving students in peer/self assessment of 

written reports on investigations.  

AfL -  Identifying, sharing, and clarifying 
success criteria

AfL - Peer/self assessment

Activity #1
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How/Why Do We Get Sick?
 Microorganisms are a constant part of our lives.  They exist everywhere – from inside your intestines to your 
bathroom sink to the food that we eat.  Most microorganisms are harmless and are not a concern to humans.  Some, 
however, are deadly pathogens that have the ability to make us very sick and can even result in death for some 
people.  There are many types of microorganisms, such as bacteria, fungi, and viruses.  All of them have the ability 
to make us sick.  However, certain types of bacteria have the ability to release toxins.  A toxin is simply a poison 
that can affect the body by internal or external means. Toxins can be secreted by  bacteria (exotoxin) or within the 
cells of  bacteria (endotoxin).  A toxin can be a chemical that occurs naturally or in synthetic form. Toxins can be 
both good and bad.  Certain toxins have the ability to fight off infections, such as the toxins in antibiotics, but other 
toxins attack our immune systems and make us very sick.  There are different species of microbes that produce 
toxins in host cells.

So, what really makes us sick?  (Please fill in the blanks.) (4 K/U)

 1) When we’re __________, our body can usually get rid of ________.  

 2) A bacterial toxin is any endotoxin or exotoxin formed in or _____________ (modified) by bacterial cells.

 3)  How can it do this?  The body is able to ______________ toxins from the body via urine, feces, breathing, 
and sweating.  If there are any problems with the _________ in the body that are involved in these processes, 
it can cause problems.

 4)  Even without any problems in the organs, a toxin can still cause problems in the body. When a particular 
toxin ____________ the normal excretion mechanisms, the body produces inflammation in the area of the 
toxin, trying to rid itself of the problem. These ____________ areas signal the start of a ____________.

 5)  When inflammation occurs, this is actually a signal the body is sending, stating that it cannot get rid of 
toxins that are accumulating.  If toxins remain, the body then moves to the next stage, where toxins are put 
into areas of the body where they will do the least harm.  These are usually fat cells, cysts, polyps or tumors. 
(Remember, these are some of the reasons it’s better to avoid the ________ in meats, such as beef, chicken, 
and salmon.)  Even though the toxins can be stored in fat, after years of storage, the toxin can later move 
into other body cells and tissues.  This can later cause diseases, such as cancer, diabetes, arthritis, and heart 
disease.

 6)  When inflammation is very strong, it can have an__________ effect and sometimes cause instant death, 
severe stomach problems, nerve problems or other types of illnesses.   It is best to be knowledgeable about 
what different bacteria can do.

Fill in blank answers:
Fat Overwhelms Organs Healthy Eliminate
Disease Toxins Immediate Elaborated Inflammatory
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WebQuest on Food Toxins
The following are bacteria that cause serious food-related problems.  Answer the following questions:
1. Clostridium botulinum toxin: The following websites can be used to aid in answering these questions: 
  http://www.cbwinfo.com/Biological/Toxins/Botox.html
  http://www.cbwinfo.com/Biological/Toxins/Botox.html
  http://www.wrongdiagnosis.com/b/botulism_food_poisoning/causes.htm
  http://www.cbwinfo.com/Biological/Toxins/Botox.html

  Main symptom (1K/U):

  Basic Chemical Structure (1K/U):  

  In the site of action on the body, what is happening chemically? (1 K/U)

  Name at least 3 foods that can cause botulism. (3 K/U)

   Explain how Botox, which is used in plastic surgeries, is related to this toxin.  Why is this not chemically 
synthesized for use? (3A)

2.  Clostridium perfringens epsilon toxins: These toxins are produced by species of Clostridium, which include 
those causing severe diarrhea, botulism, gas gangrene, and tetanus. The following websites can be used to aid 
in answering these questions:

  http://www.cbwinfo.com/Biological/Toxins/Cper.html
  http://www.inspection.gc.ca/english/fssa/concen/cause/perfrine.shtml

  Basic Chemical Structure (1K):  

  In the site of action on the body, what is happening chemically? (1 K/U)

  Where can you get exposed to Clostridium perfringens bacteria? (1 K/U)

   Why is the likelihood of exposure to this toxin more common in hospitals, cafeterias or prisons than in 
your home or restaurants? (2 T/I)

   Explain if boiling water for 10 minutes while camping will eliminate the chance of exposure to 
Clostridium perfringens, if the water was obtained from the river that was contaminated with these 
bacteria.

3.  The Dysentery toxin caused by Shigella bacteria:  These toxins are produced by species of Shigella, which 
include those that induce nausea, vomiting, diarrhea or fever. The following websites can be used to aid in 
answering these questions: 

  http://www.foodborneillness.com/shigella_food_poisoning/ 
  http://www.inspection.gc.ca/english/fssa/concen/cause/shige.shtml

  Name 2 foods where Shigella can be found. (1 K/U)

   Explain if boiling water for 10 minutes while camping will eliminate the chance of exposure to Shigella 
bacteria, if the obtained water came from the river that was contaminated with Shigella bacteria. (1 T/I)   

  How can Shigella be found in fruits and vegetables? (2 T/I)

©STAO/Maple Leaf Foods 2010 4

http://www.cbwinfo.com/Biological/Toxins/Botox.html
http://www.cbwinfo.com/Biological/Toxins/Botox.html
http://www.wrongdiagnosis.com/b/botulism_food_poisoning/causes.htm
http://www.cbwinfo.com/Biological/Toxins/Botox.html
http://www.cbwinfo.com/Biological/Toxins/Cper.html
http://www.inspection.gc.ca/english/fssa/concen/cause/perfrine.shtml
http://www.foodborneillness.com/shigella_food_poisoning/
http://www.inspection.gc.ca/english/fssa/concen/cause/shige.shtml


Focus Questions Website
Number Used

Information

Describe chemical reactions 
that are involved in food allergic 
reactions in our body. Pick two 
food types to explain your answer.
What toxins are involved when 
an allergic reaction occurs?  Give 
examples of toxins that are involved 
in food allergy reactions.
What steps can you take to limit 
your exposure to certain allergic 
foods?
What do you do when you develop 
a food allergy?
Provide examples of what is being 
done in industry to limit food 
allergies.

WebQuest on Food Allergies
Allergic Reactions

Allergies are a common phenomenon today.  You most likely know somebody who has a food, mold, pollen or 
insect allergy.  Food allergies may have become increasingly common today due to the increase in genetically 
modified foods or sometimes due to the need for preservatives to keep our processed foods safe.  The change in 
the genetic nature of many foods and/or the adding of chemicals to food may cause your body to have an aller-
gic reaction (since our body recognizes them as foreign substances and, as a result, immune responses from our 
body are triggered).

Major Focus Questions
	 •	 	Describe	chemical	reactions	that	are	involved	in	food	allergic	reactions	in	our	body.		Pick	two	food	types	to	

explain your answer.
	 •	 	What	toxins	are	involved	when	an	allergic	reaction	occurs?	(Give	examples	of	toxins	that	are	involved	in	

food allergy reactions.)
	 •	 What	steps	can	you	take	to	limit	your	exposure	to	certain	allergic	foods?	
	 •	 What	do	you	do	when	you	develop	a	food	allergy?
	 •	 Provide	examples	of	what	is	being	done	in	industry	to	limit	food	allergies.

The Process
	 •	 Use	the	internet	sites	provided	below	to	explore	the	information	about	food	allergies.
	 •	 	You	must	look	at	all	sites	and	record	your	information	on	the	chart	that	is	provided.		Watch	that	you	don’t	

plagiarize!!  You must change the information into your own words.
	 •	 Organize	your	information	in	a	400-word	report	and	include	your	research	chart.

 1) http://www.inspection.gc.ca/english/fssa/invenq/inform/allerge.shtml
 2) http://www.chemistrydaily.com/chemistry/Allergy
 3) http://www.enotalone.com/article/8769.html
 4) http://www.foodreactions.org/allergy/index.html
 5) http://www.faiusa.org/?page=living_with_food_allergies
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Criteria Level 4 Level 3 Level 2 Level 1
Analysis (App) Student carefully 

analyzes the 
information 
collected and 
draws appropriate 
and inventive 
conclusions 
supported by 
evidence. Voice of 
the student writer is 
evident.

Student product 
shows good 
conclusions.  
Effort was made 
in analyzing the 
evidence collected.

Student conclusions 
could be supported 
by stronger 
evidence. Level of 
analysis could have 
been deeper.

Student conclusions 
simply involve 
restating 
information. 
Conclusions are 
not supported by 
evidence.

Synthesis (Comm) Student develops 
appropriate 
structure for 
communicating 
product, 
incorporating 
variety of quality 
sources. Information 
is logically and 
creatively organized 
with smooth 
transitions.

Student logically 
organizes the 
product and makes 
good connections 
among ideas.

Student could have 
put greater effort 
into organizing the 
product.

Student work 
is not logically 
or effectively 
structured.

Use of 
Communication 
(Comm)

Student effectively 
and creatively 
uses appropriate 
communication 
tools to convey 
conclusions and 
demonstrated 
thorough, effective 
research techniques. 
Product displays 
creativity and 
originality.

Student effectively 
communicates the 
results of research to 
the audience.

Student needs 
to work on 
communicating 
more effectively.  
Some areas of report 
are unclear.

Student shows 
little evidence 
of thoughtful 
research. Product 
does not effectively 
communicate 
research findings.

Focus Questions 
(T/I)

Student effectively 
and completely 
answers all focus 
questions with 
great detail and 
understanding.

Student answers 
all focus questions 
with a good amount 
of detail and 
understanding.

Student must be 
more thorough in 
the completion of 
focus questions 
and the detail that 
accompanied the 
answers.

Student makes little 
effort to answer the 
focus questions.

WebQuest Report Rubric
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Exemplar Answers:
So, what really makes us sick?  (Please fill in the blanks.) (4 K/U)

 1) When we’re ___ Healthy _______, our body can usually get rid of toxins.   
 2) A bacterial toxin is any endotoxin or exotoxin formed in or _elaborated_ (modified) by bacterial cells.
 3)  How can it do this?  The body is able to _ Eliminate _______ toxins from the body via urine, feces, breathing, 

and sweating.  If there are any problems with the __ Organs _______ in the body that are involved in these 
processes, it can cause problems.

 4)  Even without any problems in the organs, a toxin can still cause problems in the body. When a particular 
toxin ____ Overwhelms __ the normal excretion mechanisms, the body produces inflammation in 
the area of the toxin, trying to rid itself of the problem. These __ Inflammatory __________ areas signal 
the start of a ____ Disease ________.

 5)  When inflammation occurs, this is actually a signal the body is sending, stating that it cannot get rid of 
toxins that are accumulating.  If toxins remain, the body then moves to the next stage, where they are put 
into areas of the body where they will do the least harm.  These are usually fat cells, cysts, polyps or tumors. 
(Remember, these are some of the reasons it’s better to avoid the ___ Fat __ in meats, such as beef, chicken, 
and salmon.)  Even though the toxins can be stored in fat, after years of storage, the toxins can later move 
into other body cells and tissues.  This can later cause diseases, such as cancer, diabetes, arthritis, and heart 
disease.

 6)   When inflammation is very strong, it can have an___ Immediate _______ effect and sometimes cause instant 
death, severe stomach problems, nerve problems or other types of illness.   It is best to be knowledgeable 
about what different bacteria can do.

WebQuest on Food Toxins
The following are bacteria that cause serious food-related problems.  Answer the following questions:

1. Clostridium botulinum toxin: The following websites can be used to aid in answering these questions
   http://www.cbwinfo.com/Biological/Toxins/Botox.html
   http://www.cbwinfo.com/Biological/Toxins/Botox.html
   http://www.wrongdiagnosis.com/b/botulism_food_poisoning/causes.htm
   http://www.cbwinfo.com/Biological/Toxins/Botox.html

   Main symptom (1K/U): limp __paralysis________.

   Basic Chemical Structure (1K):  A very large protein that has two subunits in its mature form. 
There are seven known subtypes (A-G) of the toxin.

   In the site of action on the body, what is happening chemically? (1 K/U)

   Name at least 3 foods that can cause botulism. (3 K/U):  Meat (especially sausage), poultry, and 
unsterilized canned food

    Explain how Botox, which is used in plastic surgeries, is related to this toxin.  Why is this not chemically 
synthesized for use? (3A)
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2.  Clostridium perfringens epsilon toxins: These toxins are produced by species of Clostridium, which include 
that cause severe diarrhea, botulism, gas gangrene, and tetanus. The following websites can be used to aid in 
answering these questions:

  http://www.cbwinfo.com/Biological/Toxins/Cper.html
  http://www.inspection.gc.ca/english/fssa/concen/cause/perfrine.shtml

 Basic Chemical Structure (1K):  

  A 300-amino acid protein with a high molecular weight.

  In the site of action on the body, what is happening chemically? (1 K/U)

   The protein forms a complex, which apparently consists of 5 molecules of the protein that forms a pore 
in the cells of the intestine and allows potassium ions and fluids to leak out.

 Where can you get exposed to Clostridium perfringens bacteria? (1 K/U)

  Soil, dust, sewage, cooked foods that  have not been coded adequately, and human and animal intestines.

  Why is the likelihood of exposure to the Clostridium perfringens epsilon toxin more common in hospitals, 
cafeterias, or prisons than in your home or restaurants?  (2 T/I)

   It mainly infects when food is cooked slowly and in large amounts.  At home, smaller amounts of food 
are cooked and in a shorter period of time.

  Explain if boiling water for 10 minutes while camping will eliminate the chance of exposure to Clostridium 
perfringens, if the water was obtained from the river that was  contaminated with these bacteria.

   No.  From website: Ordinary cooking will not kill C. perfringens spores because some strains can 
survive at the boiling point (100° C or 212° F) for up to an hour. Clearly, if contaminated, 10 minutes 
might not be sufficient time to kill bacteria and thus, there is a chance of contamination.

3.  The Dysentry toxin caused by Shigella bacteria:  These toxins are produced by species of Shigella, which 
include those that cause nausea, vomiting, diarrhea or fever. The following websites can be used to aid in 
answering these questions: 

  http://www.foodborneillness.com/shigella_food_poisoning/
  http://www.inspection.gc.ca/english/fssa/concen/cause/shige.shtml

 Name 2 foods where Shigella can be found. (1 K/U)

  (any 2 of these) • salads (pasta, potato, shrimp, tuna, chicken, turkey, macaroni, fruit, lettuce)
    • chopped turkey
    • rice balls
    • beans
    • pudding
    • produce such as strawberries, spinach, fresh daikon (a type of radish)
    • raw oysters
    • deli meats
    • unpasteurized milk

  Explain if boiling water for 10 minutes while camping will eliminate the chance of exposure to Shigella bacteria, 
if the water was obtained from the river that was  contaminated with these  bacteria . (1 T/I)

  In this case YES, it should be sufficient because these bacteria do not survive these conditions.

 How can Shigella be found in fruits and vegetables? (2 T/I)

   Since it is found commonly in wastewater, if fruits or vegetables are exposed to this water, they will be 
contaminated.  Fruits and vegetables need to be washed properly.
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WebQuest on Food Allergies
Allergic Reactions
Allergies are a common phenomenon today.  You most likely know somebody who has food, mold, pollen or insect 
allergy.  Today, food allergies have become increasingly common. 

Major Focus Questions
	 •	 	Describe	chemical	reactions	that	are	involved	in	food	allergic	reactions	in	our	body.	Pick	two	food	types	to	

explain your answer.
	 •	 	What	toxins	are	involved	when	an	allergic	reaction	occurs?	(Give	examples	of	toxins	that	are	involved	in	food	

allergy reactions.)
	 •	What	steps	can	you	take	to	limit	your	exposure	to	certain	allergic	foods?	
	 •	What	do	you	do	when	you	develop	a	food	allergy?
	 •	 Provide	examples	of	what	is	being	done	in	the	industry	to	limit	food	allergies.
The Process
	 •	Use	the	internet	sites	provided	to	explore	the	information	about	food	allergies.
	 •	 	You	must	look	at	all	sites	and	record	your	information	on	the	chart	that	is	provided.		Watch	that	you	don’t	

plagiarize!!  You must change the information into your own words.
	 •	Organize	your	information	in	a	400	word	report	and	include	your	research	chart.
 1) http://www.inspection.gc.ca/english/fssa/invenq/inform/allerge.shtml
 2) http://www.chemistrydaily.com/chemistry/Allergy
 3) http://www.enotalone.com/article/8769.html
 4) http://www.foodreactions.org/allergy/index.html
 5) http://www.faiusa.org/?page=living_with_food_allergies

Focus Questions Website 
# Used

Information

Describe chemical 
reactions that are 
involved in food allergic 
reactions in our body.  
Pick two food types to 
explain your answer.

3, 4, 2 IgE causes histamine to be released, which will cause symptoms like rashes 
or wheezing in the person. Allergens are usually proteins. These proteins 
cause antibodies to attach themselves. Reactions may also occur by mast 
cells.

What toxins are 
involved when an 
allergic reaction occurs?  
Give examples of toxins 
that are involved in 
food allergy reactions.

3,4 Histamine is released which can cause reactions from hives to swelling of 
the throat to diarrhea. For example, cow’s milk allergen is casein and whey 
protein b- lactoglobulin. 
Major toxins in fish allergies are proteins called parvalbumins.

What steps can you take 
to limit your exposure 
to certain allergic 
foods?

5 Wash down counters and scrub all tools used in food preparation and 
cooking.
Learn how to read labels and avoid food allergens as best as possible. 
If eating out, call ahead to let them know that you have a certain allergy.

What do you do when 
you develop a food 
allergy?

3, 5 Complete avoidance of the food is difficult.  Always carry an epi pen, anti-
histamines, and an emergency plan that people will be able to easily find 
in case of a severe attack.

Provide examples of 
what is being done in 
industry to limit food 
allergies.

1 Canadian Food Inspection Agency in Canada requires all pre-packaged 
foods to declare the plant source of ingredients and as complete a list of 
ingredients as possible.  With some pre-packaged foods, there may be a 
few ingredients that are not listed, depending on the ingredient type.  This 
is a problem since, if the ingredient is a priority allergen, it may not be 
listed.
		•	Scheduling	of	allergens	during	manufacturing
		•	Reduction	of	use	of	allergens	in	pre-packaged	foods

9 ©STAO/Maple Leaf Foods 2010

http://www.inspection.gc.ca/english/fssa/invenq/inform/allerge.shtml
http://www.chemistrydaily.com/chemistry/Allergy
http://www.enotalone.com/article/8769.html
http://www.foodreactions.org/allergy/index.html
http://www.faiusa.org/?page=living_with_food_allergies


Chemistry : What’s in Your Food? 75 min
Lesson Summary: Inquiry lesson on food content & understanding connections with chemical reactions, oxidation, & pH.
Curriculum Expectations Learning Goals
1. B1.1 Analyse, on the basis of research, the properties 

of a commonly used but potentially harmful chemical 
substance or identify alternative substances that could be 
used for the same purpose 

2. B 1.2 Evaluate the risks and benefits to human health of 
some commonly used chemical substances [Al, C]

3. C1.1 Analyse, on the basis of research, chemical reactions 
used in various industrial processes (e.g., pulp and paper 
production, mining, chemical manufacturing) that can have 
an impact on the health and safety of local populations 

4. C1.2 Assess the effectiveness of some applications of 
chemical reactions that are used to address social and 
environmental needs and problems

By the end of the lesson, students will be able to: 
1. Relate chemical reactions to reactions that take 

place in food chemistry,
2. Relate food labels and ingredients to real chemical 

reactions,
3. Share information in pairs about findings in food 

labels and peer assess,
4. Understand more about oxidation, pH and the use of 

gases for preservation.

Minds On (Elicit and Engage)   Approx. Time (15 min) Assessment
Individually> Pre-assigned, students bring in labels and point out food items.
Whole Class > Direct Instruction 

Introduce lesson plan.  Explain expectations from their food labels and 
explain what is next with pairs.  

Individual>Working in Pairs – Formative Assessment – Working on sheet and 
discussion of ideas. Students peer assess and discuss findings.  Give each 
other feedback.

Individual – Brainstorm worksheet and ideally work on computer, if available.

Diagnostic/descriptive feedback given/
received by the teacher/students

AfL -  Formative peer assessment 
using checklist 

Action! (Explore and Explain) Approx. Time (40 min)
Individually> Brainstorm and Problem Solve  

Allow students to brainstorm the answers to the questions on the worksheet 
on oxidation, pH, and chemicals in packaging.  This is ideally done with 
access to a computer and internet.  If not, specific pages can be printed and 
distributed throughout the lesson in bundles where students may access 
when needed from group pile.

Move around the room reviewing students’ work, gathering/recording descriptive 
feedback and addressing any misconceptions and misunderstandings.

Students will be assessed individually based on their worksheets which can be 
marked and returned at a different time.  Be sure to collect sheets before 
consolidation group work.

AfL -  Oral/descriptive feedback given/
received by the teacher/students

AfL -  Descriptive feedback given/
received by the teacher/students 

AfL - Teacher feedback

Consolidation (Elaborate, Evaluate, Extend) Approx. Time (20 min)
Groups of Four> Brainstorm Ideas as Class
      In groups, students brainstorm ways foods are preserved and share as a 

class (e.g., brown bottles for oils, high sugars in jams).  Emphasize that they 
must discuss the chemistry involved and whiteboards can be used here to 
emphasize ideas. Also, ask them to create a question for the class.

Whole Class > Class Discussion
• One by one, give students 3 minutes to explain their ideas and pose 

question to class. Allow a few minutes for class discussion.
• Students will be given feedback and Socratic discussion promoted.

AfL -   Oral/descriptive feedback given/
received by the teacher/students

AfL -  Teacher feedback as they circle 
around the groups 

AfL -  Descriptive feedback given/
received by the teacher/students 

Activity #2
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What’s in Your Food?
Task: 1) Week before lesson:
 
	 	 •		Find	a	label	of	any	processed	food	from	the	given	choices	and	hold	on	to	packaging	or	make	a	photocopy.
	 	 •		Explain	the	purpose	for	each	ingredient.		For	example,	if	you	were	explaining	the	ingredients	of	popcorn,	

you would write (corn kernels – main ingredient; salt – flavour; oil - to obtain evenly distributed heat, 
prevent sticking, and enhance flavour).

	 	 •		In	the	ingredients	that	you	will	list,	especially	try	to	discuss	the	additives	for	which	their	purpose	is	not	
clearly a main ingredient or simply taste, such as the addition of citric acid to meats.

Please choose from the following list:
•	Hot	Dogs •	Sliced	Chicken	or	Turkey •	Beef	Jerky
•	Bologna •	Ham •	Sliced	Roast	Beef

 2) Day of lesson:

   Bring your food label to class.  Staple or attach to a sheet and go through each ingredient and generate 
explanations similar to the one above.  You will be assigned a partner and you will evaluate each other’s 
labels.  Please go through the following worksheet together.

NOTE: It may be helpful to book a computer lab so that students can research background information 
on such additives.

Evaluation of partner’s Processed Food Evaluation:
Question Comment
Partner’s Name:
Your Name:
Name of processed food evaluated by partner:
Are there any ingredients that were indicated 
as preservatives?
If yes, was there any reasoning given for how it 
works?
Do you recognize any of the ingredients as a 
preservative that was NOT presented by your 
partner?
Are there any ingredients that were indicated 
as anti-oxidants?
Do you recognize any of the ingredients as an 
anti-oxidant that was NOT presented by your 
partner?
Are there any ingredients present that are not 
a main food ingredient, preservative or anti-
oxidant? 
Is there any concern for using these additives 
with regards to human health? Explain.
Please rate your partner from 1 to 10 on 
completion of project (1 being worst, 10 being best). 1 2 3 4 5 6 7 8 9 10

Please rate your partner from 1 to 10 on 
scientific content (1 being worst, 10 being best). 1 2 3 4 5 6 7 8 9 10

Please rate your partner from 1 to 10 on 
evidence that their project was researched
(1 being worst, 10 being best).

1 2 3 4 5 6 7 8 9 10
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Now that you have had a deeper look at what’s in your food labels, let’s have a deeper look 
at processed meats in particular.  You may use the web resources given or any other valid 
resource that you find to help you answer these questions.  Above all, use your chemistry 
background to reason answers out.  Please give references for any research. 

 1. pH

 Resources: http://ag.ansc.purdue.edu/meat_quality/meat_quality_problems.html
   http://www.aps.uoguelph.ca/~swatland/ch9_1.htm

  pH is the measurement of acidity and basicity in food.  It turns out that pH is vital to food maintenance - for 
long-term stability.  Meat must be received at an acceptable pH of approximately 6.5 - 6.8.  A low pH indicates 
the animal was severely stressed pre-slaughter and will cause problems in the meat.  

 a) What are the problems in the meat when the pH is RECEIVED with a low pH? (3T/I)

      b)   After processing meats, do they change the pH?  Explain whether it is increased or decreased and WHY.
(4T/I)

 2. Oxidation

 Resources: http://www.parmentier.de/gpf/foodantiox.htm
   http://www.mapleleaf.com/en/market/butcher/cold-cuts-and-deli-meats/natural-selections/

 Another way that meats spoil is by oxidative rancidity of fats.

  a) Explain what this is. (2 K/U)

  b)  Explain what is done in bakery products to prevent this.   Name at least 2 chemicals used in food 
processes that are added for this purpose.  (4 T/I, 2 K/U)

  c)  Maple Leaf Foods has a product line called “Natural Selections”.   Choose one of their products and you 
will note that all products are naturally and traditionally used.   Do some research and find at least one 
product in these foods that is used to prevent oxidation and explain briefly how this works.   (4 A)

 3. Chemicals in Packaging

 Resource:  http://en.wikipedia.org/wiki/Modified_atmosphere  (Please note there are valid journal resources 
on this Wikipedia page, and for this reason, this is a valid source for internet research.)

 Carbon Dioxide gas is also added to packaged meat to improve the shelf life.
 
  a) Explain two ways this prevents spoilage. (2 K/U)

 b)  With this knowledge about packaging, do you think the expiry date is still valid once the package is open?  
Explain and relate this to the expiry date included on the packaged product. (4A)

 4. Discussion

  Once sheets are submitted, think of other foods that are preserved by preventing oxidation, controlling pH or 
use of gases; also, mention vacuum  packaging and MAP.   Be ready to discuss this as a group and present to 
your class.
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Chemistry in Your Food (Chemical Reactions)                                                                                                     75min
Lesson Summary: Students learn about some chemical reactions as they relate to food chemistry.
Curriculum Expectations Learning Goals
1. C1.1 Analyze, on the basis of research, chemical reactions 

used in various industrial processes.
2. C1.2 Assess the effectiveness of some applications of 

chemical reactions that are used to address social and 
environmental needs and problems.

By the end of the lesson, students will be able to: 
1. Relate chemical reactions to reactions that take 

place in food chemistry,
2. Perform case studies on situations where food 

contamination occurred,
3. Share information and learn about other case studies 

in groups and as a class.
Minds On (Elicit and Engage)   Approx. Time (10 min) Assessment
Whole Class > Class Discussion
• Students share experiences of spoiled food (ie. old food in their lockers) and comment on 

whether food spoilage can be beneficial or not.
• Discuss some instances of major food recalls (such as spinach, Maple Leaf meats, 

Walkerton water crisis) and why this might have occurred.

Diagnostic/descriptive 
feedback given/received 
by the teacher/students

Action! (Explore and Explain) Approx. Time (45  min)
Whole Class > Direct Instruction 

Introduce lesson plan.  Explain that the reactions we are learning about affect the food we 
eat and how dangerous or safe it can be. 

Individually> Brainstorm and Problem Solve  
Allow students time to brainstorm the causes of spoilage of lettuce on sheet. They should 
also fill in chemical reactions to the best of their abilities.

Whole Class > Confirmation 
As a class, give students a chance to discuss by Socratic methods the different ideas of 
strategy.  Write ideas on board or allow students to write them.  Go over reactions.

Groups of Four> Jigsaw of Food Spoilage Case Studies 
Students will be given one of the case studies and the teacher will go over the instructions 
aloud with them.  Allow time for students to think about the questions provided and prepare 
well-detailed answers as they will need the information to teach the others in the class.  
Using a computer room will be beneficial for them to obtain well-detailed answers.

Groups of Four >  Presentation of Case Studies 
Students present their answers to the five questions listed.  The presentations are brief 
with other students making notes as needed. Questions for clarification may be asked of 
the students as they present.  Students are assessed formatively with a checklist.  

Individually> Presentation of a Case Study 
Each student will present their knowledge on a scenario of their choice that they have 
learned about in the “instructional group”.  

Move around the room reviewing students’ work, gathering/recording descriptive feedback, and 
addressing any misconceptions and misunderstandings.

AfL -  Differentiated 
groupings may be 
required to address 
individual student 
needs 
- Descriptive 
feedback

AfL -  Oral/descriptive 
feedback given/
received by the 
teacher/students

AfL -  Teacher feedback 
as you circle 
around the groups 

AfL -  Descriptive 
feedback given/
received by the 
teacher/students 

AfL - Teacher feedback

Consolidation (Elaborate, Evaluate, Extend) Approx. Time (20 min)
Individual >Formative Assessment  

Once their research is completed, students will be formatively assessed on their 
knowledge and comfort level by their peers using a checklist provided.

Group Presentation > Summative Assessment Per Student
• Using Jigsaw method, the students that were presented the case study info may pick 1 of 

the scenarios and present their knowledge briefly to the teacher.
• Students will be assessed individually based on their contributions and knowledge of the 

case studies and the answers to the questions.

AfL -  Formative Peer 
assessment using 
checklist

AfL-  Summative 
evaluation using 
marking scheme 
of each individual 
student

Activity #3
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Chemistry in Your Food
As you already know, chemistry is everywhere and reactions are taking place all the time – both physical and 
chemical reactions.  Chemistry affects whether our food and drink are safe or not. The growth of any living 
organism depends on many different types of chemical reactions, all which come together to act in a synergistic 
manner.  
Chemistry is a key component in food science and is present in many different applications of it.  Food spoilage 
and preservation are an area where chemistry knowledge and chemical reactions are well used.    Three areas 
of concern with regards to food spoilage are 1) contamination of the food, 2) water content of the food, and 3)  
preservative methods of the food (both physical and chemical).   

Traditional goals of food preservation aim to limit the following factors:
	 •	 air	(or	oxygen)
	 •	moisture
	 •	microorganisms

Brainstorm
Consider a head of lettuce that is kept in its plastic bag obtained from the grocery store.  Based on the three factors 
above, explain how each factor will contribute to the spoilage of the lettuce.

 Air:_____________________________________________________________________

 Moisture: ________________________________________________________________

 Microorganisms: __________________________________________________________

Chemical Reactions in Food Spoilage
The majority of chemical reactions in foods needs enzymes to accelerate them.  The two main reactions that occur 
in food spoilage are:  i) Hydrolysis, and ii) Oxidative Rancidity.  Sometimes, these reactions are beneficial, but 
most times these reactions lead to the breakdown and spoilage of food.  An example is an oxidation reaction that 
is responsible for the bad taste that can occur in fats over time, usually from exposure to light.

Research!
Below are examples of each of the three food spoilage reactions.  Try your best to write the products for each 
reaction and balance the reaction, if necessary.  Give an example as to which food products each reaction could 
possibly occur in.  

Next Steps
Whole Class > Co-constructing Criteria for Investigations 

Teacher provides samples of strong and weak Investigation reports. 
Students review each report to identify/review what makes for a quality 
report. These criteria, if previously co-constructed, are reviewed and revised. 
This checklist is used when involving students in peer/self assessment of 
written reports on investigations.  

The checklist is the basis for collaboratively constructing a rubric for evaluating 
student investigation reports.

  
(As summative assessment, writing a reflective essay can be used as well.)

AfL -  Identifying, sharing, and clarifying 
success criteria

AfL - Peer/self assessment
 

AfL - Assessment of learning
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  i) Hydrolysis (Reaction of Sugars): (complete reaction – 1 K/U) 
 
 

What type of reaction is this? (1 K/U) _________________________________________

Example of food where this reaction could occur: (1 A) 

   

  ii) Reactions of Fats (Oxidative Rancidity): (complete reaction – 1 K/U)

 (fatty acid)                                                                 (oxidation product)

What type of reaction is this? (1 K/U)  ____________________________________

Example of food where this reaction could occur: (1 A)      
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You be the Food Inspector
Below are 4 scenarios of food spoilage situations that have occurred recently in Ontario.  Imagine that you are a 
Food Inspector for the Canadian Food Inspection Agency.  CFIA has been called by each of these companies to 
evaluate the data and come up with possible explanations and solutions for these issues.  

Jigsaw Task  
Together with your group, prepare a brief presentation that answers the following questions and that you will 
individually present to another group assigned to you in class.  The group will assess you on your knowledge of the 
scenario.  You will only have 5 minutes to present.  

You will also listen to other groups’ presentations about their scenarios.  You must make notes and understand 
each of the concepts.  You will choose one of these other scenarios to report on to your teacher for evaluation. 

 1)  What has happened along the processing stage to force this food to be recalled?  Describe one possibility 
to explain how contamination may have occurred.

 2)  Explain the chemistry behind these situations.  For example, what chemical or physical change has occurred 
to cause the spoilage?  Did any of the above chemical reactions play a role in the spoilage that occurred with 
each food type?

 3) How dangerous was the situation that was involved and why?
 4) Could the spoilage issue have happened once the consumer brought the food home?
 5)  How could the spoilage have been prevented if there was use of chemicals in both a preservation and 

sanitation capacity?  Choose two preservatives and two sanitizing chemicals to back up your rationale 
and explain how they function.

Case Study Scenarios

	 1)	 	Jersey	Dairies	has	had	frequent	complaints	about	their	milk	products	going	bad	well	before	the	expiry	date	
listed on their cartons of milk.  Many people have written or called in with issues such as bad-smelling 
milk and curdling.  The customers were asked by the company whether they took the necessary handling 
precautions of their milk products once purchased. Most of the customers assured the company that 
they	had.		Why	is	the	milk	going	bad	before	the	expiry	date?		What	should	Jersey	Dairies	do	about	the	
complaints?

 2)  There had been a recent recall of bagged spinach purchased at localized grocery stores in Ontario. Popeye 
Spinach Company has had some complaints of illnesses once their spinach has been eaten.  Some of the 
customers reported abdominal cramps, vomiting, and diarrhea.  The company has suddenly decided to 
recall over 1,200 bags of spinach, as they believe it has been contaminated with Salmonella.  What could be 
the reason for this? Which bacterium on spinach is likely to have made people sick?

 3)  In 2008, Maple Leaf Foods had a recall beginning with wieners and subsequently other meat products 
due to the Listeria contamination.  More than 200 products were exposed to possible contamination.   In 
this case, 23 people were confirmed to have died due to exposure to the Listeria in Maple Leaf products.  
What part of the process introduced the Listeria contamination? Clearly, many of the products reached the 
public, yet only 23 people died.  Why were there not more deaths related to the Listeria contamination?

  4)  In 2000, many residents of Walkerton, Ontario simultaneously experienced gastrointestinal problems for 
unknown reasons.  Very soon, the problems were linked to the water provided to area residents, due to the 
E. coli contamination. At least seven people died directly as a cause of this tragedy, in addition to many that 
fell ill.  How is E. coli normally prevented from contaminating water samples?  Why is regulation important 
for water standards?
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Marking “Expert” Presenter: (formative)

Name: Assessment:
4(best)                1(poor)

Was the presentation clear and did you understand the scenario?  4 3 2 1
Did you understand the chemistry involved in the reaction? 4 3 2 1
Did the presenters seem confident about their material and information? 4 3 2 1
Were the chemicals chosen appropriate and was it easy to see the “link” 
between them and the situation? 4 3 2 1

Was a chemical change example provided and was it appropriate to the 
scenario? 4 3 2 1

Was a physical change example provided and was it appropriate to the 
scenario? 4 3 2 1

Marking “Instructional” Presenter: (summative)

Name: Assessment:
4(best)                1(poor)

Was the presentation clear and did you understand the scenario?  4 3 2 1
Did you understand the chemistry involved in the reaction? 4 3 2 1
Did the presenters seem confident about their material and information? 4 3 2 1
Were the chemicals chosen appropriate and was it easy to see the “link” 
between them and the situation? 4 3 2 1

Was a chemical change example provided and was it appropriate to the 
scenario? 4 3 2 1

Was a physical change example provided and was it appropriate to the 
scenario? 4 3 2 1
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Teacher Answer Sheet

Research!
Below are examples of each of the three food spoilage reactions.  Try your best to write the products for each 
reaction and balance them, if necessary.  Give an example as to which food products each reaction could possibly 
occur in.  

  i) Hydrolysis (Reaction of Sugars)

What type of reaction is this? (1 K/U) hydrolysis or  addition of water
Example of food where this reaction could occur. (1 A) anything sweet or full of starch – e.g., cake   
    

  ii) Reaction of Fats (Oxidative Rancidity)

                    (fatty acid)                                                             (oxidation product)

      
What type of reaction is this? (1 K/U)  Oxidation or addition of oxygen
Example of food where this reaction could occur. (1 A) meats, processed meats,  oil     
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Food Science Careers (Chemical Reactions) 90 min
Lesson Summary: Students learn about some food science careers.
Curriculum Expectations Learning Goals
1. A1 Demonstrate scientific investigation skills in the four 

areas of skills
2. A2 Identify and describe careers related to the fields of 

science under study, and describe the contributions of 
scientists, including Canadians, to those fields 

3. C1.1 Analyse, on the basis of research, chemical reactions 
used in various industrial processes

4. C1.2 Assess the effectiveness of some applications of 
chemical reactions that are used to address social and 
environmental needs and problems

By the end of the lesson, students will be able to: 
1. Gain knowledge about an area of science that 

will enable them to use chemistry and chemical 
reactions,

2. Prepare a career brochure for an occupation in Food 
Science.

Minds On (Elicit and Engage)   Approx. Time (5 min) Assessment
Whole Class > Class Discussion
• Students may give examples of food science careers and which schools in 

the province offer Food Science degrees.
• Discussions on what aspects of chemistry are involved in these careers can 

also occur.

Diagnostic/descriptive feedback given/
received by the teacher/students

Action! (Explore and Explain) Approx. Time (5 - 55  min)
Whole Class > Direct Instruction 

Introduce lesson plan.  Pass out careers worksheet and go over Nicole 
Detlor’s job description.  

Individually> Research
• Allow students to pick two careers they are interested in researching from 

the list and write them in their chart on the worksheet.  If students have other 
career suggestions, allow them to use them, if applicable.

• Using computer access, students may look at suggested websites and their 
own websites to fill in the answers to the questions in the chart.  They should 
only be jotting down point-form notes which will be expanded upon later in 
the brochure.

• Research may be done during class or at home – depending on time 
availability.

Move around the room reviewing students’ work, gathering/recording descriptive
feedback and addressing any misconceptions and misunderstandings.

AfL -  Oral/descriptive feedback given/
received by the teacher/students

AfL -  Teacher feedback as you circle 
around the groups 

Consolidation (Elaborate, Evaluate, Extend) Approx. Time (min)
Individual > Career Brochure
• Students take their research and assemble it into an interesting, well-

designed brochure.
• Detail, visuals, and information will be based on rubric provided.
• Brochure will be submitted to the teacher and evaluated according to the 

attached rubric.

AfL -   Assess and monitor 
understanding 

Next Steps
Whole Class > Discussion

Teacher can ask class if there was any interest generated in the food 
science field based on research conducted.  
Students may share their interest or disinterest in the careers or other 
chemistry related careers.

AfL -  Identifying, sharing, and clarifying 
success criteria

Activity #4
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Careers Brochure
Food Science is a fast-growing and exciting area.  There are several avenues that can be taken once you have a food 
science (or related) degree.  Nicole Detlor of Maple Leaf Foods Inc. holds a B.Sc. (Eng) in Biological Engineering 
as well as a M. Sc. (Eng), both from the University of Guelph.  Nicole shares what she does at her job:  

“I work in the New Technology and Innovation department at Maple Leaf Consumer Foods as a Product 
Developer.  I use new technologies and ingredients to make new food products or to modify the ones we have (for 
better nutrition, better flavour, make them safer or to make them cost less to make).  My focus for the past year 
has been to add an ingredient to all of our ready-to-eat products (for example, deli meat, ham, hot dogs (10% of 
people eat hot dogs raw), and some sausages).  To do this, we need a really good understanding of the chemical 
properties of the item - for example, pH and moisture content.  We use this information to determine how much 
of the preservative ingredient we need to add to the finished product to ensure microorganisms can’t grow.”

The following is a list of possible careers following a Food Science Degree:
Food Chemist Flavour Chemist NASA Food Scientist
Sensory Scientist Food Engineer Quality Control Technician
Product Developer Nutritionist Food Processor
Food Microbiologist Food Inspector
Food Packaging Specialist Food Researcher

Your Task
1)  Choose two careers and answer the questions below.  These questions will help frame your work for a brochure 

to be created outlining the main ideas of your career.  
2)   Once you have the information for each career, pick the one that seems most appealing to you and arrange your 

work into a brochure format.  You will likely need to add more in-depth research to the brochure.  In addition 
to the information below, be sure to include one page of your brochure that focuses on what you would do in a 
typical day if you were employed in this capacity.  

3)  Your brochure MUST include relevant visual aids and be properly sourced.

The following websites may help you as you search for information:
 1) http://www.edu.gov.on.ca/eng/career/descrip.html
 2) http://www.uoguelph.ca/foodscience/
 3) http://www.inspection.gc.ca/english/hrrh/carcare.shtml (good link to career profiles)
 4) http://www.mapleleaf.com/en/corporate/careers/overview/

Occupations Title Title
What educational background is needed 
for this career?  What Gr. 12 courses are 
admission  requirements to the program?
Describe the working conditions for this 
occupation (shift-work, setting hours, etc.). 
What beginning salary could you expect in 
this field?
What is the job outlook for these areas?  
List three different and appropriate local 
companies that you would be able to apply 
to for a job.
What kinds of activities would you engage 
in on a day-to-day basis in this career?
List three skills that you have that would 
allow you to succeed in these careers.
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Food Science Career Brochure Due:
   ___________________________________________________

Careers Rubric

Criteria Level 4 Level 3 Level 2 Level 1
Content
[K/U]

All the requirements 
from the above chart 
are met. Other
information that is
important about the 
career is included 
with great detail.

All the requirements 
from the above chart 
are met. Some other 
information that is 
important about the 
career is included.

The above 
requirements are 
mostly met. No 
extra information 
about the career is 
given.

Not all the above 
requirements are 
listed. No extra 
information about 
the career is given.

Visual Aids
[Comm]

Graphics go well
with the text and
there is a good
mix of text and
graphics.

Graphics go well
with the text, but
there are so many
that they distract
from the text.

Graphics go well
with the text, but
there are too few
and the brochure
seems “text heavy”.

Graphics do not
go with the
accompanying
text, but appear to
be randomly
chosen.

Attractiveness/
Layout
[Comm]

The brochure 
has exceptionally 
attractive formatting 
and well-organized 
information.

The brochure has 
attractive formatting 
and well-organized 
information. 

The brochure has 
well-organized 
information.

The brochure’s 
formatting and 
organization 
of material are 
confusing to the 
reader.

Sources
[Comm]

Careful and accurate 
records are kept 
to document the 
source.  All the 
facts and graphics 
in the brochure 
are sourced.  4-5 
appropriate sources 
are listed.

Careful and accurate 
records are kept 
to document the 
source.  All the facts 
and graphics in the 
brochure have been 
sourced using 2-3 
appropriate sources.

Most text and 
graphics have been 
sourced properly.  
2-3 appropriate 
sources have been 
used.

Sources are not 
documented 
accurately or are not 
kept on many facts 
and graphics.
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Chemistry: Soup Cube Experiment 90 min
Lesson Summary: Students perform experiment on soup cubes to understand how chemicals effect food safety.
Curriculum Expectations Learning Goals
1. B1.2 Evaluate the risks and benefits to human health of 

some commonly used chemical substances
2. C1.1 Analyze, on the basis of research, chemical reactions 

used in various industrial processes (e.g., pulp and paper 
production, mining, chemical manufacturing) that can have 
an impact on the health and safety of local populations 

3. C2.1 Use appropriate terminology related to chemical 
reactions, including, but not limited to: neutralization, 
precipitate, acidic, and basic

By the end of the lesson, students will be able to: 
1. Relate chemicals and their relation to food safety,
2. Improve laboratory skills,
3. Understand safety standards in food and connect to 

real food scenarios in relation to chemistry.

Minds On (Elicit and Engage)   Approx. Time (10 min) Assessment
Individual>Class
• Once pre-labs have been submitted, have a class discussion about 

questions.
• Go through lab safety and give lab instructions to the class.

Diagnostic/descriptive feedback given/
received by the teacher/students

Action! (Explore and Explain) Approx. Time (55  min)
Pairs>Small Groups
• Depending on facilities and equipment, students perform experiment in pairs 

or small groups.
• Students must record all observations and procedures in a lab book.
• All flasks should be labeled and stored in a designated area by teacher to 

follow-up the following week.
Move around the room reviewing students’ work, gathering/recording descriptive
feedback and addressing any misconceptions and misunderstandings.
Students will be assessed individually based on their lab and safety skills.

AfL -  Differentiated groupings may be 
required to address individual 
student needs 
- Descriptive feedback

AfL -  Oral/descriptive feedback given/
received by the teacher/students

AfL -   Descriptive feedback given/
received by the teacher/students  

Consolidation (Elaborate, Evaluate, Extend) Approx. Time (10 min) Approx. Time (10 min)
• Remind students when there is 10 minutes left in the lab.
• Assure there are labels and announce the designated area for storage again.
• Students must clean up their work areas.
• Remind students to bring in worksheets and lab books to follow-up this lab 

the following week.
• If any students have sports events or other interruptions, explain that they 

must arrange another time to write down observations.
• Remind students they will share information as a class.
• Also tell students they will be given a worksheet on the follow-up day that will 

be completed individually and they may do any research now, but the day of 
lab, they will reflect only.

AfL -  Assess and monitor 
understanding (using traffic 
lighting /thumbsup/ targets)

Next Steps  (60 minutes of another class)
Individually>In Pairs
    Complete lab and observations in another week in the first 10-20 minutes of 

another lesson.
Pairs/Small Groups>Whole Class
   Students contribute to board and write data for the entire class to share.    
   Students expected to record data individually and also write reports individually.
Individually
   Complete worksheets and submit.

AfL -  Identifying, sharing, and clarifying 
success criteria

AfL - Peer/self assessment
 
AfL - Teacher feedback

Activity #5
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Soup Cube Experiment

Notes to teacher
The following experiment requires students to fill in the pre-lab, a class before initial experiment. 

The first day, students complete the set-up for the lab, which should take up half a class.  It is optional to have 
students perform pre-lab in class on the same day. 

Part 2 of the experiment takes place 1 week later, where they simply write down observations.  This portion of the 
lab should not take a great deal of time, probably 15 minutes, and other lessons can be planned around this.  Lab 
write-ups should be done at home and submitted in a timeframe of 1 to 7 days later.  
 
Designate half the class “Group A” and the other half “Group B”.

Group A will heat their flask for 1 minute in procedure step #4.

Group B will heat their flask for 15 minutes in procedure step #4.

After second week, have all students write their results on the board in a table arranged as follows:
Names 1 or 15 minutes

heating
Colour of soup
after one week

Appearance of
paraffin seal

Presence of any
odour and
description

**Distribute post-lab only after labs are completed since some questions indicate expected results.

Expected Results
The students that were asked to boil their soups for only a minute and, perhaps also some that were asked to boil 
theirs for 15 minutes, should have gas build-up in their Erlenmeyer flasks after 1 week.  The paraffin will either 
pop off or make a balloon, a sign of gas build-up and thus, bacterial presence.  For this course, it is not necessary 
to know what types of bacteria can do it.  You may opt to collaborate with a biology course and do more research 
on strains, specific reactions, etc. 

Safety Notes
 1)  Dealing with heat while working with flasks: heat tongs or gloves should be used.  An alternate to the Bunsen 

burner can be a hot plate, but soups should reach a boil for 10 minutes and then stopped.   A control set up 
at the front of class as a demo by teacher can be set up in case students have unexpected results.

 2)  Any of the Erlenmeyer flasks that created gas clearly have bacterial growth in them.   This can be disposed of 
down sinks but caution should be taken when handling the glass and proper handwashing with soap should 
be used after disposal to prevent bacterial spread. 
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Name_____________________ 

Date______________________ 

Pre-Lab (to be completed in class before lab)

  When dealing with food safety, there are many factors that are regulated by the government to assure there 
are standards that all food that is allowed to be sold to Canadians is at the same level.  One of the standards 
that is addressed is the amount of residue in foods.  Please fill in the following blanks in preparation for the 
food lab.  All answers to these questions can be found at the following URL: 

  http://www.inspection.gc.ca/english/fssa/microchem/resid/residfse.shtml

  1. Please define what is meant by food residue. (1K)

  2. What are MRLs? (1K)

  3. Why are MRLs important to food safety? (2 T/I)

  4. Why is it important that the public understand residue reports? (2 T/I)

  5.  Name 2 factors that could contaminate food, such as honey, and explain how such a contamination 
could take place. (2 T/I; 2 C) 
http://www.inspection.gc.ca/english/fssa/microchem/chemchime.shtml 

  6.  Name and briefly explain the importance of the 4 main food safety preventative measures needed to 
keep food safe, using the following website: http://www.befoodsafe.ca/en-home.asp (2 T/I)

  a) C___________ - 
  b) S___________  -
  c) C___________ -
  d)  C___________ -

Materials

125 or 250 mL Erlenmeyer flask 250 mL or 100 mL graduated cylinder Beef soup cubes
Paraffin wax strip Bunsen burner Stir bar
Heat tongs Water 500 mL beaker
Scissors (to cut paraffin)

 
Procedure (Week #1)
Note:  For Step #4, you will be designated into groups A or B.  Work in partners or groups of 3.
 1.  Obtain a beef soup cube and an empty 500 mL beaker.   Add 250 mL of room temperature tap water to 

the soup cube and stir until dissolved.  (This may be shared among 4 groups.)

 2.   Obtain three 10 cm by 10 cm square paraffin wax strips that will later be used to plug your Erlenmeyer 
flask immediately after heating. 

 3. Add 50 mL of the soup mixture into a 125 mL Erlenmeyer flask. 

 4.  Note:  For this step of the procedure, you will be designated into groups A or B.  Work in partners or 
groups of 3.
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 Group A –  Perform  a control and a sample (each set 2 times).

 For the control:  Do not heat sample.

  For the sample: Using heat tongs, heat your soup mixture over the Erlenmeyer flask for 1 minute.  If the 
mixture boils, keep flask away from heat so that it is warming but not at a boil.

  Group B – Using heat tongs, heat your soup mixture over the Erlenmeyer flask for 15 minutes.  If the 
mixture boils, keep flask away from heat so that it is constantly warming but not at a boil. (Perform 
experiment in duplicate for more accuracy.)

5.  As soon as you are finished heating, add the first paraffin strip.  CAUTION:  The flask will be hot so wear 
gloves or wait a few minutes for cooling, then lay paraffin on top, only when flask cools enough to touch.  

 
6.  When completely cooled, firmly add the second and third strips of paraffin creating a seal at the opening of 

the Erlenmeyer flask.

7. Label your flask and set aside in a safe area designated by your teacher, to be observed in one week.  

8. Please note the colour of your soup mixture at this time.

Procedure (Week #2)
9. Obtain your flask from last week and observe it.

10. Fill in Observation Table and note any other observations that you feel are relevant.

11.  Dispose of soup content down a sink and clean glassware, bench, and your hands using soap to prevent any 
potential contamination.

12.  Your teacher will create a table for all students to fill in on the board.  Write your name and fill in 
observations.

Observation Table
Please fill in the table:
Colour of soup after one week Appearance of paraffin seal Presence of any odour and 

description

CONTROL: Colour of soup Appearance of paraffin seal Presence of any odour and 
description
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For Class:
Names 1 or 15 

minutes 
heating

Colour of 
soup after 
one week

Appearance of paraffin seal Presence of any odour and
description

Control None

 
Name_____________________ 

Date______________________ 

Post Lab 

Please answer the following questions:
1.  It is expected that some of the flasks had paraffin seals that either came off or seemed inflated.  Be specific to 

the chemical reaction and explain. (2 T/I)

2. It is also expected that some flasks had their paraffin seals intact.  Explain why this is also expected. (2 T/I)

3.  Name and explain 2 other foods or drinks that could have worked for this experiment and why. (Do not 
name different types of soups.) (2 T/I)

4.  When buying foods that are processed, such as canned soups, is there any way to indicate if that same type of 
inflation has occurred without even smelling it?  (2A)

5.  When storing foods at home, such as soup or a pasta dish, explain at least 3 steps you would need to take to 
assure that it would remain edible 2 weeks after preparation. (3A)

6.  When you buy foods, such as juices, processed meats or soups, there is always an expiry date on it.  Give at 
least 3 reasons why that expiry date does not apply once it is opened. (3A)

7.  What could cause a processed food to spoil when it has not been opened and before the expected expiry 
date? (2A)

8. In your own words, explain why the understanding of chemistry is important to food safety. (2C)
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Post Lab EXEMPLAR

1.  It is expected that some of the flasks had paraffin seals that either came off or seemed inflated.  Be specific to 
the chemical reaction and explain. (2 T/I)

  Carbon dioxide gas was produced as a product of bacterial growth.  As this is a gas, it expanded and popped off 
the seal.

2.   It is also expected that some flasks had their paraffin seals intact.  Explain why this is also expected. (2 T/I)

  The heat and sanitary conditions used in these flasks did not allow for bacterial growth that at least produces 
gas.  This is why the seal did not pop off.  They were properly pasteurized (may quote or define).

3.  Name and explain 2 other foods or drinks that this experiment could have worked with and why? (Do not 
name different types of soups.) (2 T/I)

  Some examples are milk, baby food, puddings.  Most of these foods are also heated or pasteurized to prevent 
bacterial growth, so if exposed, they could produce similar results.

4.  When buying foods that are processed, such as canned soups, is there any way to indicate if that same type of 
inflation has occurred without even smelling it?  (2A)

 If a can looks expanded at all, it contains gas which, as in this experiment, indicates bacterial growth.

5.  When storing foods at home, such as soup or a pasta dish, explain at least 3 steps you would need to take to 
assure that it would remain edible 2 weeks after preparation. (3A)

  Reference to clean, cook, separate, and chill.  While preparing, ingredients should be cleaned as well as dishes 
and utensils.   During preparation, the food should have been heated.   It should then be put in a clean, separate 
container with a date written on it.   The best plan is to freeze it if it’s for 2 weeks to assure proper chilling.  

6.  When you buy foods, such as juices, processed meats or soups, there is always an expiry date on it.  Give at 
least 3 reasons why that expiry date does not apply once it is opened. (2A)

  Once opened, it is exposed to different bacteria.  The seal also exposed it to the air, which contains different 
gases, because often they use different gases to keep air out. 

7.  What could cause a processed food to spoil when it has not been opened and before the expected expiry 
date? (2A)

  Exposure at the plant could take  place (references to disasters such as Maple Leaf Listeria outbreak).  Also, 
when soup cans  are bent, the covers of the metal come off and the contents are exposed to bacteria and, for this 
reason, cans should not be bent when purchased.

8. In your own words, explain why the understanding of chemistry is important to food safety. (2C)

  With an understanding of chemistry, gases, and colour changes, we know how to observe contamination and to 
also prevent it.
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Biolfilms and Food Spoilage 75 min
Lesson Summary: Students learn about biofilms and do an activity working as consultants and problem-solving sanitation 

problems.
Curriculum Expectations Learning Goals
1. C1.1 Analyse, on the basis of research, chemical reactions 

used in various industrial processes
2. C1.2 Assess the effectiveness of some applications of 

chemical reactions that are used to address social and 
environmental needs and problems

By the end of the lesson, students will be able to: 
1. Learn about biofilms,
2. Perform webquests to build up knowledge of biofilm 

problems in the food industry,
3. Problem solve for sanitation solutions.

Minds On (Elicit and Engage)   Approx. Time (5 min) Assessment
Individual > Group Discussion > Class Discussion
    After working individually or in pairs on the webquest, they present their
    findings as a group and, time permitting, class discussion to follow.

Diagnostic/descriptive feedback given/
received by the teacher/students

Action! (Explore and Explain) Approx. Time (55  min)
Individually>WEBQUESTS
     Each student will have access to a computer (either in class or at home) in
    order to answer the questions provided on biofilms.

Individually> Groups
    After preparing consultant presentation, students present findings in small
    groups and give each other feedback.

Group Discussion> Whole Class
    Students compare what was different, the same, and anything interesting that
    came up during group discussions.

Move around the room, reviewing students’ work, gathering/recording descriptive 
feedback and addressing any misconceptions and misunderstandings.

AfL -  Discuss ideas within groups 
- As a class give back descriptive 
feedback

AfL -  Teacher feedback as you circle 
around the groups 

Consolidation (Elaborate, Evaluate, Extend) Approx. Time (10 min) Approx. Time (10 min)
Individual >Summative Assessment Per Student
• Teachers may have students hand in all or part of the assessments in the 

lesson.
• The Rubric may be used individually within groups with work submitted after 

group presentations with additional student feedback, or it may be done as 
group work where the groups consult each other and make presentations in 
class.

AfL -  Summative evaluation using 
marking scheme and rubric for 
each individual student or partly 
as a group

Next Steps  (60 minutes of another class)
Whole Class > Co-Constructing Criteria for Investigations
•  Teacher provides samples of strong and weak Investigation presentations
•   Students discuss overall presentations to identify/review what makes for a 

quality consultant presentation.

AfL -  Identifying, sharing, and clarifying 
success criteria

AfL - Peer/self assessment

Activity #6
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Biofilms and Food Spoilage

How easy is it to prepare a quick meal?

  Food Processing is a convenient method of providing easy meal solutions to many consumers, but like so 
many things, it is not without risk.  For example, in August 2008, Maple Leaf Foods had a Listeria outbreak 
that caused them to recall many processed meat products due to contamination of the food products.  Food 
processors take every possible step to ensure that the food produced within their facility arrives at your home 
as safe and sound as possible.  

How easy is it to ensure safety in processed meats?  

  One of the biggest challenges that face food processors is the very real threat of “Biofilms”.  Biofilms must 
be removed during food processing or else the food will become contaminated and affect shelf life, flavour, 
and even the manufacturing equipment.  Depending on the type of biofilm, there may be very dangerous 
consequences from the contamination.

Web Search:  Answer the questions, being sure to write down the website you used to conduct your research. 

 1. What is biofilm? What are some types of bacteria that can form biofilms?  (3 C)

 2. How do biofilms form?  What is it about a biofilm that makes them worrisome to food processors? (4K)

 3.   Some cleaning products cannot remove biofilms.  What properties of biofilms make them resistant to 
these chemicals?  (2K)

 4.  List ten locations within a processing plant where biofilms can form.  Where are the most common 
hiding spots for these bacteria?  (5 C, 2T/I)

 5.  Some cleaning products cannot remove biofilms. What types of chemicals, physical or biological 
treatments can be efficiently used to disinfect biofilms (name at least 3 and briefly explain why they 
work)?  (3 A)

 6. What is the chemical makeup of the biofilm? (3 K)

 7.  Can biofilms be resistant to some antimicrobial agents? Explain problems that may arise with regards to 
how biofilm can be treated over time. (2 A)

 8. What are the four main factors that can remove a biofilm? (4 A)

 9.  How do we ensure that all biofilms are removed?  What steps must be taken to ensure that all food 
processing equipment and surfaces are totally clean?  (4 C)

Some Articles that may help in your search:

  http://www.ift.org/knowledge-center/read-ift-publications/science-reports/scientific-status-summaries/
editorial/biofilms.aspx

  http://www.foodproductiondaily.com/Quality-Safety/Product-pledges-quick-biofilm-removal-from-food-
plants

  http://ieeexplore.ieee.org/Xplore/login.jsp?reload=true&url=http%3A%2F%2Fieeexplore.ieee.
org%2Fstamp%2Fstamp.jsp%3Farnumber%3D05515058&authDecision=-203

 http://www.ncbi.nlm.nih.gov/pubmed/11166241
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Task:
  You have been hired as a consultant to a start up a meat processing company.  Your role is to advise and 

implement proper sanitation procedures to their deli meat processing line.  Pick three major recommendations 
that you will suggest to the company that will help them avoid any contamination problems from biofilms.  Use 
the research conducted in your Websearch to fully explain your recommendations.  Present your findings to 
your group. The following marking scheme will be used to evaluate your recommendations:

Criteria Level 4 Level 3 Level 2 Level 1
Choice of 
Recommendations 
[Application]

Recommendations 
are extremely well 
stated and very 
appropriate to the 
task.

Recommendations 
are well stated and 
appropriate to the 
task.

Recommendations 
are stated and are 
somewhat applicable 
to the task.

Recommendations 
are poorly stated 
and have little 
relevance to the task.

Explanation of 
Recommendations 
[Application]

Recommendations 
are extremely well 
explained, logical, 
and detailed. 

Recommendations 
are well explained, 
logical, and detailed.

Recommendations 
are somewhat 
explained and 
detailed.

Recommendations 
are poorly explained 
with little or no 
detail.

Use of Research 
[Application]

Excellent use of 
websearch in report.  
Research is referred 
to and used in an 
insightful manner.

Good use of 
websearch in report.  
Research is referred 
to and used to back 
up points.

Adequate use 
of websearch in 
report.  Research is 
somewhat referred 
to and used.

Limited use of 
websearch in report.  
Research is referred 
to or used to a very 
limited degree.

Communication 
of Report 
[Communication]

Report is extremely 
well-written with 
good flow and 
no spelling or 
grammatical errors.

Report is
well-written with 
good flow and very 
few spelling or 
grammatical errors.

Report is adequately 
written with some 
flow and some 
spelling and/or 
grammatical errors.

Report is poorly 
written with many 
spelling and/or 
grammatical errors.
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Answers:

1. What is biofilm? What are some types of bacteria that can form biofilms?
   Biofilms are communities of bacterial cells that a) adhere to each other and to surfaces and b) are 

surrounded, held together, and protected by glue-like materials.  Bacteria such as Listeria, Salmonella, 
E.coli, and Pseudomonas can all form biofilms.

2. How do biofilms form?  What is it about a biofilm that makes them worrisome to food processors?
   Bacterial cells can attach themselves to all surfaces, but when they attach to a surface that has already been 

contaminated by food or soil (something on which the bacteria can feed), the cells will multiply and grow.  
This is often the result of improper or inadequate cleaning.  This is worrisome to processors as the biofilms 
will contaminate the food products causing loss of shelf life, off-flavours, and also corrosion of equipment.

3.  Some cleaning products cannot remove biofilms.  What properties of biofilms make them resistant to 
these chemicals?  

   The biofilm has an exo-polymer structure made up of proteins, water, and polysaccharides that is a glue-
like structure.  

4.  List ten locations within a processing plant where biofilms can form?  Where are the most common 
hiding spots for these bacteria?  

   Biofilms can form anywhere in a processing plant, such as conveyors, slicers, gloves, floors, sinks, drains, 
gaskets, pipes, blenders or packaging equipment.

5.  Some cleaning products cannot remove biofilms. What types of chemicals, physical or biological 
treatments can be efficiently used to disinfect biofilms (name at least 3 and briefly explain why they 
work)?  

  1)  BioFilm Drain Purge (trademark name - http://www.foodproductiondaily.com/Quality-Safety/Product-
pledges-quick-biofilm-removal-from-food-plants) – chemicals made specifically for this purpose with 
high potency

  2) UV rays – destroy the structures of bacteria
  3)  Cationic and anionic surfactants, such as pyridine, that help break down bacteria, sometimes in 

combination with biocides which are enzymes

6. What is the chemical makeup of the biofilm?
   The cells that make up the biofilm are attracted to each other through most forces of attraction, such as 

Hydrogen bonding, dipole-dipole attraction, dispersion forces, and ion-dipole attractions. The outer layer 
is non-polar or hydrophobic so water cannot wash it away at normal pressures.

7.  Can biofilms be resistant to some antimicrobial agents? Explain problems that may arise with regards to 
how biofilm can be treated over time. 

   Like all bacteria, the bacteria that make up biofilms build up resistance to antibiotics and sometimes, the 
antimicrobial agents become ineffective over time.  Therefore, the same sanitizing system may not work 
over time. 

8. What are the four main factors that can remove a biofilm?
  1) Time
  2) Action
  3) Concentration
  4) Temperature

9.  How do we ensure that all biofilms are removed?  What steps must be taken to ensure that all food 
processing equipment and surfaces are totally clean?

   A thorough cleaning of all surfaces must be performed prior to sanitization.  Special attention must 
be given to areas that are hard to reach, such as gaskets, pipes, and equipment with crevices.  Using 
chlorinated sanitizers at high temperatures and highest-allowed concentrations must be used and left on 
for extended periods of time.
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