
Studies

Read the descrip�ons of Study 1 and Study 2. Use the informa�on to answer Ques�on 2 and
Ques�on 3.

Study 1:

A team of researchers is interested in studying the effects of vitamin D and vitamin E supplements
on cancer incidence. The researchers divide their volunteer subjects into three groups. They treat
one group with vitamin E supplements, one group vitamin D supplements, and one group receives no
treatment; all groups are unaware of what they are receiving. The subjects are then monitored for 5
years by the researchers.

Study 2:

A team of researchers is interested in studying the effects of vitamin C. The researchers have a third
party divide the subjects into two groups. The first group is treated with a tablet made of glucose
and vitamin C and the second group is treated with a tablet of just glucose; neither group knows
what they are receiving. The subjects are then monitored for 5 years, at the end of which the
researchers find out which group the subjects were in.

Ques�on 2

Which study is missing a placebo control?

Study 1

Study 2

EXPLANATION

Study 1: There is no group treated with a pharmacologically inert substance (a placebo). Although 
the group not recieving any treatment acts as a type of control, it is not based on a placebo.

Study 2: The group treated with only glucose ("a sugar pill") is the placebo group.

Quiz 1: Introduction

Which study is double blind?

Study 1

Study 2

EXPLANATION

In a double blind study, the researchers do not know what groups the subjects have been assigned
to, hence the need for a third party or automated process to allocate the subjects to different
groups, as described in Study 2.

Question 3
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Ques�on 4

Which of the following is considered the “best” source of beta-glucan?

Oat bran

Apricot pits

Cheerios

Flaxseed

Ques�on 5

 Omega-3 found in fish are less biologically ac�ve than the omega-3 found in flaxseed

True

False

Ques�on 6

Which of the following has been associated with reduced blood cholesterol?

Soluble fiber

Insoluble fiber

Omega-3

Lignans

Ques�on 7

Moses et al., Iron Deficiency and Malaria 
Methods: A total of 785 Tanzanian children living in an area of intense malaria transmission were
enrolled at birth, and intensively monitored for parasitemia and illness including malaria for up to 3
years, with an average of 47 blood smears. We assayed plasma samples collected at rou�ne healthy-
child visits, and evaluated the impact of iron deficiency (ID) on future malaria outcomes and
mortality.

Based on the above descrip�on from the abstract, the study design used by the researchers was a:

Meta-analysis 



Interven�onal study

Cohort study

Case control study

EXPLANATION

This study represents a prospec�ve cohort study. When the researchers selected the par�cipants,
they did not know how many of the children would become infected with malaria. They did not
subject the par�cipants to different condi�ons, but merely collected data over a period of three
years.

Gwamaka, M., Kur�s, J. D., Sorensen, B. E., Holte, S., Morrison, R., Mutabingwa, T. K., ... & Duffy, P.
E. (2012). Iron deficiency protects against severe Plasmodium falciparum malaria and death in young
children. Clinical infec�ous diseases, 54(8), 1137-1144.

Ques�on 8

Select the “super food” from the list below that is a source of fibre, omega 3 fats and lignans.

Flaxseeds

Dried apricot

Oat bran

Pomegranates

Ques�on 9

Which of he following statements best describes enzymes?

Enzymes are proteins that act as biological catalysts without being consumed in the process

Enzymes are the life principle in atoms and molecules of every living cell

Enzymes are the sugars that bind to DNA and affect gene expression in plants and animals
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Enzymes are essen�al fa�y acids with health benefits related to an�-inflammatory
proper�es

Ques�on 10

Which of the following statements is a common misconcep�on about feeding the world?

Insects tend to destroy large amounts of crops and affec�ng food produc�on

Food spoilage prevents large amounts of food from reaching consumers

Food is not effec�vely distributed to all popula�ons

There is simply not enough food available to feed the world

Ques�on 11

Which macronutrient has the highest caloric density per gram?

Vitamins

Protein

Fat

Minerals

Sugar

Ques�on 12

Which "miracle product" made from apricot pits was promoted as a cancer remedy?

Laetrile

Lignans

Resveratrol

Beta glucan



Quiz 2 Micronutrients - Vitamins
Applying your knowledge

Ques�on 1

Fruits are a good source of vitamin C! Search the USDA nutrient database to compare the amount of vitamin C for a 100g
serving size. Rank the food products from the highest content of vitamin C to the lowest 

__3__ Strawberries, raw

__4__ Orange, raw, Florida

__1__ Pepper, sweet, red, raw

__5__ Watermelon, raw

__2__ Broccoli, raw

SCENARIO #1

Ques�on 2

A few months a�er becoming vegan, Jessica started feeling �red, weak and had constant �ngling sensa�ons in her
extremi�es. Based on the symptoms described, a blood test ordered by her doctor confirmed she was deficient in which
vitamin?

Answer: b12

Ques�on 3

Jessica decides she wants to a�empt trea�ng her symptoms through modifica�ons of her diet.  During a visit to the grocery
store, she examines nutri�on labels of various vegan non-dairy milk products. Review the following nutri�on labels and select
the product that would be more beneficial in addressing her vitamin deficiency. 

a)

Answer (from highest to lowest): Pepper, broccoli, strawberries, orange, watermelon

Pepper, sweet, red, raw [127.7 mg]
Broccoli, raw [89.2 mg]
Strawberries, raw [58.8 mg]
Orange, raw, Florida [45.0 mg]
Watermelon, raw [8.1 mg]

b)

https://ndb.nal.usda.gov/ndb/search
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Ques�on 4

How many servings of the product you selected in the previous ques�on would Jessica have to consume to get the
recommended daily intake of the vitamin she is currently missing?

Answer: 2

Folate

As discussed in the vitamin lesson, folic acid (folate) is an important nutrient during pregnancy. 

Ques�on 5

Why is taking a folic acid supplement especially important during pregnancy?

To reduce the risk of low birth weight

To reduce the risk of pre-eclampsia

To reduce the risk of developing mul�ple sclerosis

To reduce the risk of neural tube defects (NTDs)



SCENARIO #2

The RDA for a woman during pregnancy is 600µg. Let's compare two dietary sources of folate - spinach and chickpeas
(garbanzo beans).

Food name: Spinach, raw Chickpeas (garbanzo beans, bengal gram),
mature seeds, cooked, boiled, without salt

Serving Size: 1 cup (30 grams) 1 cup (164 grams)

Nutri�on facts
(Vitamins):

Reference: h�p://nutri�ondata.self.com/

Use the data in the nutri�on facts tables to answer the ques�ons below.

Ques�on 6

Which food has a greater amount (in micrograms) of folate per 100g?

Spinach (raw)

Chickpeas (boiled, unsalted)

Ques�on 7

How many 1 cup (30 gram) servings of raw spinach would a pregnant woman need to consume in order to meet the 600 µg
RDA for folate? 

When the serving size is converted to 100g, spinach contains more folate than chickpeas. The calculations are as follows:
Spinach: 58.2 mcg/30g x 100 = 194 mcg/100g serving
Chickpeas: 282 mcg/164g x 100 = 170 mcg/100g serving

`

http://nutritiondata.self.com/
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4.5

6.2

10.3

12.4

Ques�on 8

Vitamin B12 contains cyanide

True

False

Ques�on 9

You can get all your vitamins in fruits and vegetables

True

False

Ques�on 10

Taking vitamin E supplements can decrease one's risk in developing heart disease

True

False

Ques�on 11

Select the vitamin which best fits the following descrip�on. This vitamin is water soluble, associated with forma�on of red
blood cells and can become deficient in individuals with with gastro-intes�nal issues.

Vitamin B12

Vitamin A

Vitamin K

Vitamin B6

Ques�on 12

Which of the following foods is the best natural source of vitamin D?

Salmon

Milk

A pregnant woman would need to consume 10.3 one cup servings of raw spinach in order to meet the RDA for folate. The 
calculation is as follows: 

Total number of servings = 600 mcg/58.2 mcg = 10.3
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Orange juice

Mushrooms

Ques�on 13

 Vitamin D has been given the nickname “the sunshine vitamin”. Where does it get this nickname from?

When the skin is exposed to UVB rays from the sun a chemical reac�on occurs that synthesizes vitamin D

The concentra�on of vitamin D found in food products grown where there is more sunshine is higher than other
areas of the world

Ultra-violet radia�on from the sun contains vitamin D which enters the skin when it is exposed to the sunlight

Ques�on 14

One of the main differences between fat-soluble and water-soluble vitamins is how they are stored and excreted by the
human body. Which of the following are water soluble? (Select all that apply)

Ascorbic acid

Beta-carotene

y-Tocopherol

Re�nol

Riboflavin

Ques�on 15

Vitamin K is necessary for the ac�va�on of the protein prothrombin. What func�on does prothrombin have in the human
body?

It is necessary in the forma�on of smooth muscle

It is involved in blood clo�ng processes

It prevents the calcifica�on of arteries

It incorporates calcium into bones

Ques�on 16

Which of the following statements best describes fat soluble vitamins?

They must always be consumed daily

They are excreted in the urine



They can be stored in the body

They are found in all foods

Ques�on 17

Which of the following statements about vitamins is correct?

All vitamin structures are amines

All vitamins are an�oxidants

The body cannot produce most vitamins

There are a total of twelve B vitamins

Ques�on 18

Historically, vitamins were o�en discovered through the diagnosis of diseases associated with their deficiencies. Match the
correct vitamin with the disease that corresponds to its deficiency.

__3__ Thiamine

__1__ Vitamin C

__2__ Niacin

__4__ Vitamin D

1. Scurvy

2. Pellagra

3. Beriberi

4. Rickets

Ques�on 19

Why are some vitamins, such as Vitamins A and E, measured in interna�onal units?

To standardize the unit of measure when compounds with different levels of bioavailability can be sources of the
vitamin.

It provides a clear dis�nc�on between fat soluble and water soluble vitamins.

To establish a standardized measure of weight between animal and plant sources of the vitamin.



Quiz 3: Micronutrients - Minerals

Applying your knowledge

Iron deficiency is one of the most common mineral deficiencies in developed countries. The next
series of ques�ons will explore the important role of iron in our health as well as the differences is
recommended daily allowances. Review the following informa�on sheets from Canadian and US
government sites:

h�ps://www.healthlinkbc.ca/healthlinkbc-files/iron-health (Canada) 
h�ps://ods.od.nih.gov/factsheets/Iron-HealthProfessional/ (US)

Ques�on 1

Sufficient iron intake is important for healthy growth and development. What func�on in the human
body is iron most commonly associated with? 

Red blood cell forma�on

Nerve cell forma�on

Bone cell forma�on

Muscle �ssue forma�on

EXPLANATION:

Iron is part of the biomolecule in red blood cells known as hemoglobin which is responsible for
carrying oxygen and delivering it to the body's �ssues. Without iron, the oxygen carrying capacity of
red blood cells would be greatly limited.   

https://www.healthlinkbc.ca/healthlinkbc-files/iron-health
https://ods.od.nih.gov/factsheets/Iron-HealthProfessional/
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IRON RDA

Not all micronutrients have the same recommended daily allowances (RDAs) for men and women.
Iron has one of the largest varia�ons in daily intake recommenda�on depending on gender and age.
Review the following table:

Age Male Female Pregnancy Lacta�on
Birth to 6
months

0.27 mg* 0.27 mg*

7–12 months 11 mg 11 mg
1–3 years 7 mg 7 mg
4–8 years 10 mg 10 mg
9–13 years 8 mg 8 mg
14–18 years 11 mg 15 mg 27 mg 10 mg
19–50 years 8 mg 18 mg 27 mg 9 mg
51+ years 8 mg 8 mg

Ques�on 2

Why are iron requirements higher at certain age intervals such as 7-12 months, 4-8 years and 14-18
years?

These age intervals are periods of poor iron storage

These age intervals are periods of rapid growth

These age intervals are periods of high iron loss

Ques�on 3

Which group has the highest iron requirement? 

Girls 4-8 years

Infant 0-6 months

Men aged 19-50 years

Women aged 19-50 years

Ques�on 4

EXPLANATION:

The three major growth spurts in children's lives occur between these age intervals. Since the rate of tissue 
deposition is higher during these times, the body's oxygen carrying capacity increases, requiring more iron. 
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A�er studying the table carefully, what is the most ra�onal explana�on for the difference in
requirements between men and women in the 14 - 50 years of age category?

Differences in body mass and composi�on

Differences in amount of iron losses

Differences in iron absorp�on efficiency

Differences in iron storage capabili�es

EXPLANATION:

During their reproduc�ve years, women tend to require higher intakes of iron due to losses
during menstrua�on.  

Ques�on 5

Why would pregnancy increase a woman's iron requirement?

Pregnant women tend to have poor intes�nal absorp�on of all minerals due to changes in
blood flow from GI tract to womb

Iron losses are much higher during pregnancy due to increased blood volume and increased
kidney excre�ons

Iron storage capabili�es are significantly less efficient during pregnancy due to a change in
hormonal balance

During pregnancy, red blood cell mass and volume expand to meet the development needs
of the fetus and placenta 

EXPLANATION:

During pregnancy, women no longer lose iron through menstrua�on but require a higher intake due
to an increase in blood volume and red blood cell size, which is required to support �ssue growth
and development of the fetus and placenta.  
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Ques�on 6

A�er pregnancy and during lacta�on, iron requirements drop from 27 mg/day to 9 mg/day, which is
much lower than other non-pregnant, non-lacta�ng women of the same age group – 18 mg/day.
Why do lacta�ng women need less iron?

Infants, 0 – 6 months, only require 0.27 mg/day of iron and therefore breast milk produc�on
does not require a high intake of iron

Women do not menstruate during lacta�on, therefore have lower iron losses than women
who are not lacta�ng 

The high iron requirements during pregnancy temporarily improves the efficiency of iron
storage capabili�es post partum

Women who are lacta�ng are more efficient at absorbing iron in order to reach proper iron
levels for breast milk produc�on

Ques�ons 7-8

Some�mes it's difficult for people to consume enough iron to meet their requirements, especially
when they have dietary restric�ons including vegan and vegetarian diets. Using this ar�cle,
h�ps://www.die��ans.ca/Your-Health/Nutri�on-A-Z/Minerals/Food-Sources-of-Iron.aspx, explore
the table �tled: Iron Content in some Common Foods.

Ques�on 7

If you were vegetarian with low iron levels, what fruit or vegetable (½ cup serving) would you choose
to eat as the highest source of iron?

Potato (with skin)

Edamame

Turnips

Lima beans

Ques�on 8

On the contrary, if you were to choose to eat from the meat and alterna�ves group, which subgroup
of foods generally has the highest sources of iron per similar serving (75g)?

https://www.dietitians.ca/Your-Health/Nutrition-A-Z/Minerals/Food-Sources-of-Iron.aspx


Organ meats

Fish and seafood

Meat and poultry

Meat alterna�ves

Ques�on 9

A student connects a bulb with two electrodes and a power source. He/she dips the electrodes into
a solu�on to test their conduc�vity. Which of the following solu�ons would not cause the light bulb
to glow? 

Vinegar 

Non-iodized table salt 

Dis�lled water 

A citric acid solu�on 

Ques�on 10

Since sodium (Na) intake may have a role in disease, the ability to es�mate sodium content is a
valuable tool. How many grams of sodium are present in 10g of table salt?

Enter a number only. Round your answer to the nearest whole number (for example 1.5 should be
wri�en as 2)

Answer: 4

EXPLANATION

Table salt is composed of both sodium and chloride. Roughly 40% of the weight of salt comes from
sodium (Na).

40/100 × 10g = 4g
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Ques�on 11

What is the recommended daily intake of salt? 

1200 mg

500 mg

2400 mg

5000 mg

Ques�on 12

The sodium consumed in the diet is the equivalent to elemental sodium 

True

False

Ques�on 13

Not all minerals are needed in the same quan��es. Based on their RDA, order the following minerals
from largest to smallest daily intake (1st being the largest and 3rd being the smallest). 

__1__ Calcium

__2__ Iron

__3__ Iodine

1st: Calcium

2nd: Iron

3rd: Iodine

Ques�on 14

You suspect that your zinc levels are low. While out for dinner at a restaurant, which of the following
might you order in hopes of improving your zinc intake? 

A dozen oysters 
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Garden salad 

Veggies and hummus

Grilled chicken 

Ques�on 15

What is Dolomite? 

A salt made of Calcium Carbonate and Magnesium Carbonate 

A supplement containing Calcium, Potassium and Magnesium 

A compound containing Mercury Sulfide 

A compound made by combining the elements Magnesium and Calcium 

Ques�on 16

Bones are constantly being built up and broken down. What type of cells are responsible for bone
break down?

Osteoblasts

Osteoclasts

Ques�on 17

Sodium chloride is an example of an electrolyte. What does this mean?

When dissolved in water, sodium chloride dissociates into molecules and conducts
electricity 

When dissolved in water, sodium chloride dissociates into ions and conducts electricity 

Sodium chloride does not need to dissociate in water to conduct electricity 

Sodium chloride alone can conduct electricity 

Sodium chloride is essen�al in the diet to prevent electrolyte deficiency 



Ques�on 18

A�er ea�ng garlic, your breath can carry a pungent scent. Which of the following minerals found in
garlic contributes to the smell it leaves on your breath? 

Selenium

Potassium

Zinc

Iron

Ques�on 19

Which of the following vitamins assists in the absorp�on of iron in the GI tract? 

Riboflavin

Folic acid

Ascorbic acid 

Vitamin B12

Ques�on 20

Dietary fiber can increase the absorp�on of minerals.

True

False

Dietary fiber can trap minerals such as calcium and phosphorus, preven�ng absorp�on of these
minerals from the diges�ve track.

Ques�on 21

Which of the following glands requires iodine for proper func�oning? 
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Adrenal

Pituitary

Thyroid

Pancreas

Ques�on 22

Where can excess iron be stored in the body? 

Heart

Bones

Liver

Fat �ssue

Ques�on 23

If you add up the RDA’s of all the minerals needed in the diet it would total more than 10g per day. 

True

False

Minerals are "micronutrients," and are typically measured in doses of milligrams or micrograms. By
summing the RDA's of all the minerals you'd get a number closer to 1g.

Ques�on 24

Which two minerals are commonly associated with electrolyte balance in the body?

Selenium and zinc

Zinc and sodium
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Sodium and iodine

Iron and zinc

Sodium and potassium

Ques�on 25

Unlike vitamins, there are no adverse health effects associated with consuming too much of a
mineral.

True

False

Ques�on 26

Iodine is naturally present in sea salt 

True

False



Quiz 4: Macronutrients

Applying your knowledge

HEALTH CANADA: FOOD LABELLING CHANGES

In Topic 4 you learned about the carbohydrates, fats and proteins found in our food. While it is
important to know what these macronutrients do, it is also important to keep track of how much of
them we eat. Luckily, food labels including the Nutri�on Facts table, are simple tools we can use to
help us make more informed food choices.

As of 2017, Health Canada changed some of the food labelling rules and regula�ons in order to
make it easier to understand.  Many of these changes are yet to be seen on the market as the food
industry has been given a 5 year transi�on period to apply the new food labels to their products.

Take a few moments to review the descrip�on of the required changes on the Health Canada
website and then answer the ques�ons below:

h�ps://www.canada.ca/en/health-canada/services/food-labelling-changes.html

Ques�on 1

What changes have been made to the nutri�on facts table in terms of how sugar is reported?

The percent daily value of total sugar content must be added

Sugar content must be shown separate from carbohydrate content

Sugar content must now also include sweeteners and sugar alcohols

If the content of sugar is below 5 calories, it can be labelled at 0g

Ques�on 2

What changes have been made to the list of ingredients in terms of how sugar is reported?

All sugar based ingredients must appear consecu�vely, separated by commas

https://www.canada.ca/en/health-canada/services/food-labelling-changes.html


All sugar based ingredients can only included under the umbrella term "sugar"

All sugar based ingredients must be grouped together following the name "sugars"

All sugar must also appear under the contains statement found a�er ingredients

Product #1

Kellogg's Vector meal replacement cereal

Ingredients (old format)

Rice, whole grain wheat, sugar/glucose-fructose, soy protein, whole grain oats, soy protein
concentrate, vegetable oil, brown sugar syrup, rice flour, salt, vegetable oil shortening, honey, barley
malt syrup, molasses, colour, cinnamon, ar�ficial flavour, soy lecithin, bht, citric acid.

Ques�on 3

A�er reading the new labelling rules for the ingredients list, how would you rearrange the sugar
based ingredients for Vector cereal to abide by the new rules? (Note: If you are not familiar with
some of the ingredients you can look them up online)

Ingredients:  Sugar/glucose-fructose, brown sugar syrup, honey, barley malt syrup, molasses

Ingredients:  barley malt syrup, brown sugar syrup, honey, molasses, sugar/glucose-fructose

Ingredients:  Sugar (barley malt syrup, brown sugar syrup, honey, molasses, sugar/glucose-
fructose)



Ingredients:  Sugar (sugar/glucose-fructose, brown sugar syrup, honey, barley malt syrup,
molasses)

EXPLANATION:

One of the major changes in the list of ingredients include grouping all sugar based ingredients
together in descending order of their quan��es by weight. These ingredients must be listed in
brackets  a�er the name 'Sugar'.  The sum of all sugar based ingredients will then appear according
to their total quan�ty in weight, in reference to the quan��es of the other ingredients. This is meant
to help the consumer iden�fy all sources of sugar present in the product as well as help the
consumer understand how much total sugar is in the product compared to the other ingredients.

Product #2

Haagen-Dazs Vanilla Ice Cream 500 mL

Nutri�on Facts

Serving Size Per ½ cup
(125 ml)

% Daily
Value

Amount
per serving

Calories 270
Total Fat

 Saturated
 Trans

18g
11g

0.5g

28%
58%

javascript://


Cholesterol 110mg
Sodium 50mg 2%
 Carbohydrates 21g  7%

 Fibre 0g
 Sugars 21g

Protein 5g
In the old version of the nutri�on facts table, it was required to show the % daily value of total
carbohydrates. This percentage is based on the recommenda�on that 60% (or 300g) of total caloric
intake for a 2000 calorie reference diet should come from carbohydrates.

In the new regula�ons, food labels must also include the % daily value (DV) of sugar. Although sugar
is considered a carbohydrate it has a different recommended daily intake than total carbohydrates.
Since high sugar intake has been linked with a poor diet, the new labels are designed to help people
iden�fy products that have high sugar content.

Ques�on 4

Let's assume the maximum recommended daily intake of sugar is 10% of total caloric intake.  Based
on a 2000 calorie reference diet, calculate the % daily value of sugar for 1 serving size  (½ cup) of
Haagen-Dazs vanilla ice cream.

15%

42%

84%

95%

21%

EXPLANATION:

If the maximum recommended intake of sugar is 10% of total caloric intake, this means 200 calories
of total calories consumed  in a day can come from sugars.

A ½ cup serving of Haagen-Dazs vanilla ice cream has 21g of sugar.

21g x 4 calories/g = 84 calories from sugar.

If you consume 84 calories of sugar from the recommended 200 calorie/day = 84/200 = 0.42 or
42% of your total recommended sugar intake.

javascript://


Ques�on 5

Based on the % DV of total sugars calculated above (Ques�on 4) and the 'New % Daily Value
footnote (Figure 1)' included in the food labeling changes from Health Canada, how would you the
classify the amount of sugar in one serving of Haagen-Dazs vanilla ice cream?

A li�le

Acceptable range

A lot

EXPLANATION:

The new Canadian food label regula�ons state that anything above 15% of the daily value is
considered a lot while anything below 5% is considered a li�le amount to consume. If a serving of
this product contains 42% of the recommended intake of sugar, this product is considered to have A
LOT of sugar in one serving.

Products #3 & #4

Let’s compare 2 brands of crackers you might find in the same isle at the supermarket

Breton crackers
Nutri�on Facts
Serving Size 4 crackers

(18 g)
% Daily

Value
Amount

per serving

https://www.canada.ca/en/health-canada/services/food-labelling-changes.html#a4
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Calories 90
Total Fat
Saturated
Trans

3.5g
1.5g

0g

5%
8%

Cholesterol 0mg
Sodium 150mg 6%
Total
Carbohydrates
Sugars
Fibers

12g
2g
1g

4%

4%

Protein 2g

Triscuit crackers
Nutri�on Facts
Serving Size 6 crackers

(28g)
% Daily

Value
Amount

per serving
Calories 120
Total Fat
Saturated
Trans

4g
0.5g

0g

6%
3%

Cholesterol 0mg
Sodium 135mg 6%
Total
Carbohydrates
Sugars
Fibers

20g
0g
3g

7%

12%

Protein 3g

Ques�on 6

A�er comparing the old nutri�on facts table of the two boxes of crackers, which of the following
changes needs to be made in order to abide by the new food labelling rules?

The serving size must be more comparable in terms of number of pieces, for example, both
should have a serving size of 5 crackers

The serving size must be more comparable in its weight in grams, for example, both should
have a serving size of about 20 grams



The serving size must be more reflec�ve of the amount that is typically eaten, for example,
both should have a serving size of ¼ of the box

The serving size must be represented in a form of a common household measurement, for
example, both should have a serving size of ½ a cup

EXPLANATION:

According to the new food labelling regula�ons, all products of a similar nature that come in pieces
or that can be divided into pieces must have the same or very similar weight in grams per serving
size. For example, crackers must indicate the number of pieces per serving, but must also have a
serving size of as close to 20g as possible. The number of crackers may change from product to
product, however, the weight will be the very similar. This allows consumers to easily compare the
nutri�on value of similar products.

Ques�on 7

A friend asks you to help them decide which crackers are healthier. Comparing approximately equal
serving sizes of 1 cracker (approx. 4.5 g Breton serving size vs. 4.7 g Triscuit), which would be a
be�er choice with regards to calories, fat and sodium content?

Breton

Triscsuit

Per cracker (4.5 g serving for Breton and 4.7 g for Triscuit), Breton crackers contain more calories
(90/4=22.5kcal vs 120/6=20 kcal), more saturated fat (1.5/4=0.375g vs 0.5/6=0.083g) and more
sodium (150/4=37.5mg vs 135/6=22.5mg) than Triscuit crackers. This makes Triscuits an overall
healthier choice.

Thomas

Thomas consumes 250 g of carbohydrates, 200 g of protein and 100 g of fat in a day. Calculate the
percent of total caloric intake for each macronutrient (round to the nearest whole number)

Informa�on
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Thomas consumes 250 g of carbohydrates, 200 g of protein and 100 g of fat in a day. Calculate the
percent of total caloric intake for each macronutrient (round to the nearest whole number, e.g.
28.6 would be entered as 29). Enter the number only (no symbols or le�ers).

Hint: total caloric intake = calories of carbohydrates + calories of protein + calories of fat consumed 

Ques�on 9

Carbohydrates:

Answer:

37

EXPLANATION

250g of carbohydrates x 4cal/g = 1000 calories

200g of protein x 4cal/g = 800 calories

100g of fat x 9cal/g = 900 calories

Total caloric intake (total calories consumed) = 2700 calories

Percent of total caloric intake of carbohydrates: 1000/2700 = 0.37 x 100 = 37%

Ques�on 10

Protein:

Answer:

30

EXPLANATION

250g of carbohydrates x 4cal/g = 1000 calories

200g of protein x 4cal/g = 800 calories

100g of fat x 9cal/g = 900 calories

Total caloric intake (total calories consumed) = 2700 calories
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Percent of total caloric intake of protein: 800/2700 = 0.296 x 100 = 30%

Ques�on 11

Fat:

Answer:

33

EXPLANATION

250g of carbohydrates x 4cal/g = 1000 calories

200g of protein x 4cal/g = 800 calories

100g of fat x 9cal/g = 900 calories

Total caloric intake (total calories consumed) = 2700 calories

Percent of total caloric intake of protein: 800/2700 = 0.333 x 100 = 33%

MC Ques�ons

Ques�on 12

Did Thomas consume the ideal caloric intake for carbohydrates?

Yes

No

Ques�on 13

What is the ideal percent of caloric intake for protein?

10-20%

20-30%

30-40%
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40-50%

Randomized

Ques�on 14

Which of the following is the best source of monounsaturated fat?

Olive oil

Beef tallow

Fish oils

Corn oil

Ques�on 15

What does it mean to denature a protein?

Change the order of amino acids

Increase its emulsifica�on proper�es

Disrupt the structure of the protein

Increase the proteins enzyma�c ac�vity

Ques�on 16

Freshly squeezed orange juice does not contain sucrose.

True

False

EXPLANATION

Orange juice whether fresh or bo�led contains a mixture of sugars, including sucrose. Recall Topic 4
Lesson 1 Video 9 and Topic 1 Lesson 1 Ac�vity 5. 
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Ques�on 17

A food scien�st is working on a new type of margarine that will be more solid at room temperature
(20 degrees Celsius). Which of the following types of fa�y acids could they add to the margarine to
make it more solid at room temperature? (Select all that apply)

mono-unsaturated fa�y acids

poly-unsaturated fa�y acids

hydrogenated fa�y acids

saturated fa�y acids

EXPLANATION

Monounsaturated and polyunsaturated fa�y acids are found in oils which are liquids at room
temperature.
Hydrogena�on is the process used to convert unsaturated fa�y acids to saturated fa�y acids,
thus making the resul�ng products more solid at room temperature.
Saturated fa�y acids are found in solid forms of fat such as bu�er or lard. They remain solid
at room temperature.

Ques�on 18

What is the difference between cellulose and starch?

Cellulose is a chain of fructose molecules while starch is a chain of glucose molecules

Cellulose can be digested by the human GI tract while starch can only be digested by cows

Cellulose is the enzyme required to break the hydrogen bond between the glucose
molecules in starch

Cellulose and starch are chains of glucose but have a different bonding structure between
molecules

Ques�on 19

javascript://


A�er Beth eats a large steak she becomes very thirsty. What would be the most likely explana�on
for her increased thirst?

The breakdown of the fat in the steak requires water.

The breakdown of the protein in the steak requires water.

The fat in the steak absorbs a lot of water.

The iron in the steak absorbs a lot of water.

EXPLANATION

Please review Topic 4 Lesson 4 Video 4.

Ques�on 20

What two monosaccharides is sucrose made of?

Glucose-glucose

Galactose-glucose

Fructose-galactose

Fructose-glucose

Ques�on 21

The human body produces enzymes that can break down cellulose.

True

False

EXPLANATION
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For humans, cellulose is a form of dietary fiber which passes through the diges�ve system
undigested. In contrast, cows have special gut bacteria which can break down cellulose.

Ques�on 22

High fructose corn syrup is chemically iden�cal to sucrose.

True

False

EXPLANATION

Please review Topic 4 Lesson 1 to find a detailed descrip�on of the chemical composi�on of both
sucrose and high fructose corn syrup.

Ques�on 23

What single food product would you suggest to someone who is vegan to ensure they consume a
source of complete protein?

Soy products

For�fied bread

Peanut bu�er

Len�ls

Ques�on 24

Calculate how many calories the food item below contains.

Enter the exact number only.

Nutri�on Facts

Serving Size 209g
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Amount per serving

Calories _____

Total Fat 29g

Cholesterol 70mg

Sodium 1020mg

Total Carbohydrates

Sugars

44g

9g

Protein 24g

Answer:

533

EXPLANATION

29g of fat *9 calories/g = 261 calories

24g of protein *4 calories/g = 96 calories

44g of carbohydrates * 4 calories/g = 176 calories. Note: the 44g of carbohydrates includes the 9g
of sugars. 

Total calories = 533

Ques�on 25

What chemical element is found in all protein molecules but is not found in carbohydrate or fat
molecules?

Carbon

Nitrogen
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Hydrogen

Oxygen

Ques�on 26

A food scien�st wants to reduce the calories of ice cream. She decides to reduce the caloric content
of the ice cream by replacing 10g of fat per serving with 10g of a subs�tute. As a result, her new ice
cream formula�on has 50 calories less. What was subs�tuted for the fat?

Olestra (A synthe�c fat subs�tute)

Cellulose Gum (A carbohydrate based fat subs�tute)

Simplesse (A Protein based fat subs�tute)

Par�ally hydrogenated oil (A hydrogenated fat)

EXPLANATION

Olestra and cellulose are indiges�ble. In the case of cellulose gum, recall from Topic 4 Lesson 1
Video 5 that we do not have the enzymes to break down cellulose. Therefore, both of these fat
subs�tutes provide 0 calories per gram. Simplesse is the only fat subs�tute which has 4 calories per
gram.

In summary,

Olestra (A synthe�c fat subs�tute) - 0 calories per gram
Cellulose Gum (A carbohydrate based fat subs�tute) - 0 calories per gram
Simplesse (A Protein based fat subs�tute) - 4 calories per gram
Par�ally hydrogenated oil (A hydrogenated fat) - 9 calories per gram 

The original ice cream had 90 calories from fat (10g of fat x 9 cal/g). The food scien�st reduced the
ice cream formula�on by 50 calories. Therefore, 90 calories - 50 calories = 40 calories from 10g of
fat subs�tute. The fat subs�tute must provide 4 calories per gram (10g x 4 cal/gram = 40 calories). 

Ques�on 27

What does it mean when an amino acid is essen�al?
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It cannot be synthesized by the body in sufficient amounts

It is necessary to prevent protein deficiency diseases like kwashiorkor

It is required to form complete proteins in food products

It is required by the body for proper func�oning and growth

Ques�on 28

Glucose isomerase has an important role in the produc�on of high fructose corn syrup. What is its
enzyma�c role?

Glucose isomerase breaks the hydrogen bonds between fructose molecules in corn syrup

Glucose isomerase converts the structure of glucose molecules to fructose molecules

Glucose isomerase converts the structure of sucrose molecules into fructose molecules

Glucose isomerase breaks the hydrogen bonds between glucose molecules in corn syrup



Do Food Miles Ma�er?

In your Source your Food map contribu�on, part of your post was to reflect on where your fruits and
vegetables come from. “Food miles” is the term used to describe the distance food travels from
where it is grown to where it is purchased or consumed. This measured distance is o�en used to
study the environmental impact of foods.

Buying food that is locally grown can reduce the “food miles”, but does this always have a posi�ve
impact on greenhouse gas emissions and climate change?

Read and consider the blog post �tled 'Buying Local: Do Food Miles Ma�er?' in order to answer the
ques�ons below:

Ques�on 2

Adop�ng a plant-based diet will have li�le impact on greenhouse gas emissions.

True

False

Ques�on 3

Quiz 5: Agriculture

http://wayback.archive-it.org/3671/20150528112444/https:/www.extension.harvard.edu/hub/blog/extension-blog/buying-local-do-food-miles-matter
https://maps.google.com/maps?ll=45.39845,-76.201085&z=21&t=m&hl=en-US&gl=US&mapclient=apiv3


The method which our food is transported is important when it comes to greenhouse gas emissions.
Which of the following forms of transporta�on is recommended as it usually has the smallest ‘carbon
footprint’.

Air

Sea

Land

Ques�on 4

The greenhouse gas emissions from produc�on of common proteins far exceeds the emissions from
their transporta�on.

True

False

Ques�on 5

The post farm-gate emissions only take into account the transporta�on of the food once it leaves
the farm.

True

False

Ques�on 6

Use the chart in the blog post based on the analysis of the Environmental Working Group to rank
the following meals from 'highest greenhouse gas emissions' to 'lowest greenhouse gas emissions'.

__4__ Tofu and vegetable s�r-fry

__1__ Chili with beef

__5__ Seasonal vegetable soup

__2__ Chicken nuggets and french fries

__3__ Scrambled eggs and toast

Informa�on

Want to learn more?

The following references will allow you to further explore the topic of ‘food miles’:



h�p://sta�c.ewg.org/reports/2011/meateaters/pdf/report_ewg_meat_eaters_guide_to_health_and_c
limate_2011.pdf

h�p://www.ny�mes.com/2009/01/22/business/22pepsi.html?_r=2

h�p://www.telegraph.co.uk/news/uknews/1553456/Greener-by-miles.html

h�p://www.eatlowcarbon.org/take-the-quiz/

Part 2

Ques�on 8

Studies have shown that acute exposure to glyphosate is no more dangerous than aspirin, caffeine
and salt. Why might there s�ll be poten�al reason for concern?

The results for exposure to small amounts over a long period of �me do not exist yet

The results published show the effects of round up in vitro but not in clinical trials

The exis�ng research has been highly cri�cized by the scien�fic community

The research published thus far has all been funded by Monsanto

Ques�on 9

Organic produce has consistently higher nutri�onal value than conven�onal produce.

True

False

Meta-analysis has shown no significant difference between produce that is labelled as conven�onal
versus organic. Factors such as soil, climate and the variety of crop play a larger role in the
determina�on of nutri�onal composi�on.

Ques�on 10

Name the term that encompasses substances used to kill, repel, or control certain forms of plant,
fungal or animal life that are considered to be unwanted.

Answer: pes�cides

http://static.ewg.org/reports/2011/meateaters/pdf/report_ewg_meat_eaters_guide_to_health_and_climate_2011.pdf
http://www.nytimes.com/2009/01/22/business/22pepsi.html?_r=2
http://www.telegraph.co.uk/news/uknews/1553456/Greener-by-miles.html
http://www.eatlowcarbon.org/take-the-quiz/
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Pes�cides is a term that encompasses herbicides (specific to plants), fungicides (specific to fungi)
and insec�cides (specific to insects, animals)

Ques�on 11

What does the ADI of a substance refer to?

It is acceptable to be exposed to this amount of substance weekly, without harm

It is unacceptable to be exposed to any amount of a substance above this quan�ty

It is recommended that we be exposed to this amount of a substance every day

It is acceptable to be exposed to this amount of a substance, every day, without harm

Ques�on 12

No pes�cides (natural or synthe�c) can be used on organic crops.

True

False

Ques�on 13

All naturally derived pes�cides are less detrimental to the environment than synthe�c pes�cides.

True

False

As demonstrated in the video lectures naturally derived pes�cides such as mineral oil can be more
detrimental to the environment than synthe�c pes�cides. Whether a chemical is synthe�c or natural
does not determine its environmental impact.

Ques�on 14
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The Non-GMO Project is an non-profit organiza�on whose key mandate has focused on labelling
food products as Verified Non-GMO. While this objec�ve gives consumers a more informed choice
when grocery shopping, it has also been cri�cized for misleading customers to purchase “non-GMO”
foods that have never been gene�cally modified or do not current exist on the market for purchase.
Which of the following foods products, which have been gene�cally modified and marketed, could
fairly be labelled as a non-GMO product? Select all that apply.

Tomatoes

Tofu

Wheat

Oranges

Canola

Corn

Coffee

Ques�on 15

Opponents to gene�cally modified foods encourage scien�sts and policy makers to apply the
precau�onary principle to the approval of new products. What does this principle require?

Research shows that the benefits outweigh the risks associated with the product.

Tests on rodents have shown that the products are not a carcinogen.

Research has demonstrated proof of no harm before products are approved.

The facili�es that manufacture the product have been inspected and are cer�fied.

Recall Video 4 from Lesson 2 Topic 5. The precau�onary principle suggests that you must have
proof of no harm before you introduce any product of some novel technology. Seeing as this is a
demand that science cannot meet, scien�sts need to make very good educated guesses based on
the amount of informa�on they have at any given �me.
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Ques�on 16

Proposi�on 65 is a Californian law that was passed in the 1980’s with the inten�on of keeping
Californians more informed about substances with poten�al carcinogenicity. What exactly does
proposi�on 65 entail?

A substance that has caused cancer at doses greater than the ADI in humans, should be
subject of a warning to the public

A substance that has caused cancer at any dose in humans, should be subject of a warning
to the public

A substance that has caused cancer at any dose in cells in vitro, should be subjects of a
warning to the public

A substance that has caused cancer at any dose in any animal, should be subject of a
warning to the public

Ques�on 17

Why might there be a discrepancy between publicized statements made by the Interna�onal Agency
for Research on Cancer (IARC) and the European Food Safety Authority (EFSA)?

The evidence produced by the IARC focuses on classifying agents as carcinogenic through
hazard analysis while EFSA focuses on total risk assessment analysis of the same agent

The evidence produced by the IARC focuses on classifying any agents as carcinogenic while
the EFSA focuses on the safety of consuming poten�ally dangerous agents found in food
only

The IARC is an interna�onal regulatory agency while EFSA focuses only on the European
Union, making discrepancies in publica�on and differences in public percep�on common

Ques�on 18

Select the pes�cide which best fits the following descrip�on. This pes�cide is used as an alterna�ve
to glyphosate and kills weeds by causing them to grow at a speed more rapid than their ability to
take in nutrients.

Killex

Auxin

Dicamba



Atrazine

Round up

Ques�on 19

Gilles-Eric Seralini published a study in Nature in 2012 which examined rats and the effects of
exposure to gene�cally modified corn and glyphosate. Although the research Seralini published
reported an increase in tumors in his rats who consumed GM corn, members of the scien�fic
community dismissed these results. Which of the following cri�cisms were made of Seralini’s
publica�on to imply that these results were unsubstan�ated/unproven? (choose all that apply)

Both the control and test group were unknowingly fed non-gene�cally modified corn

The researchers failed to report the presence of tumors in the control group

The study was funded by an corpora�on which favored the results Seralini published

The results were not published in a highly reputable journal causing it to lose credibility

No one else in the scien�fic community could replicate the results of the Seralini study

Ques�on 20

The majority of pes�cides in the environment are naturally occurring.

True

False

Plants produce their own pes�cides to protect themselves.

Ques�on 21

In contrast to recent gene�c engineering prac�ces, conven�onal cross breeding has been used for
thousands of years to produce products with desirable characteris�cs. Which of the following foods
could derive from conven�onal breeding techniques? (Select all that apply)

Fish that grow faster because they produce a growth factor from whales.
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Strawberries that grow four �mes larger than other varie�es.

Oranges that do not contain seeds.

Rice that produces an insec�cidal toxin from Bacillus thuringiensis.

Bananas that are lower in starch than other varie�es.

Conven�onal cross breeding is limited to the incorpora�on of characteris�cs from related species.
Strawberries, oranges, and bananas with the characteris�cs above all exist today and are the
products of conven�onal cross breeding.

In contrast, gene�c engineering takes characteris�cs from an unrelated species to change
characteris�cs of a food item, such as incorpora�ng an insec�cidal toxin from Bacillus thuringiensis
into rice. For more informa�on, you may visit this
source: h�p://www.isaaa.org/resources/publica�ons/pocketk/1/default.asp 

Ques�on 22

Categorize the following statements as hazard or risk?

__1__
Bisphenol A leaching out of a water
bo�le

__2__

Smoking cigare�es increases the
probability of developing lung
cancer by _%

__1__
Ea�ng trans fats has the poten�al to
cause heart disease

__2__

Consuming high amounts of bacon
regularly increases one’s likelihood
of colon cancer

1. Hazard

2. Risk
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Quiz 6: Food Additives

Part 1

Dr. Fenster covered a number of topics regarding food addi�ves - - flavour, preserva�ves, colour and
an�bio�cs. In the first part of quiz 6, we will turn our a�en�on to ar�ficial flavouring.

Read the following ar�cles:

Harvard's Science in the News Blog: h�p://sitn.hms.harvard.edu/flash/2015/the-flavor-rundown-
natural-vs-ar�ficial-flavors/

McGill's Office for Science and Society Blog:

h�p://mcgill.ca/oss/ar�cle/environment-food-health-news/new-meaning-natural-vanilla-flavor

Using informa�on presented in these ar�cles, answer the following ques�ons:

Ques�on 1

A new business is brainstorming products and the recipes for their new bakery, Eats n' Treats. They
would like to include a classic vanilla cake in their product line. When it comes �me to decide which
ingredients they will be using, the topic of flavouring is up for debate. The head pastry chef suggests
they use ar�ficial vanilla flavour in their vanilla cake. Which of the following characteris�cs of flavour
addi�ves could factor into their decision to use ar�ficial vanilla extract to flavour their cake instead
of natural vanilla extract? (Select all that apply)

Heat stability

Lower cost

Healthier

More potent flavour

Higher solubility

More environmentally friendly to obtain

http://sitn.hms.harvard.edu/flash/2015/the-flavor-rundown-natural-vs-artificial-flavors/
http://mcgill.ca/oss/article/environment-food-health-news/new-meaning-natural-vanilla-flavor


EXPLANATION:

Vanilla beans are obtained from hand-pollinated flowering orchids found  in certain tropical areas in
the world, making them a very rare, precious and expensive commodity. Natural vanilla extract is
obtained by steeping vanilla beans in alcohol in order to isolate its primary flavour component,
vanillin as well as other minor components that compliment its flavour. Unfortunately, the large
majority of flavour and aroma components in the vanilla bean, including vanillin, are not heat stable
and are destroyed during cooking or baking. On the other hand, ar�ficially produced vanillin
deriva�ves can be produced on an incredibly larger scale with increased purity, flavour potency and
thermal stability and done with far less damage to the environment.

Ques�on 2

Ingredient labelling has become a very important factor in the decision making of consumers. Many
consumers will admit that they prefer to see addi�ves labelled as natural over ar�ficial; flavour
addi�ves being no excep�on. How are ar�ficial flavours generally defined? 

a) Ar�ficial flavours are any flavour compounds that are isolated in a laboratory

b) Ar�ficial flavours are any flavours that taste the same as their natural congeners but are
chemically different

c) Ar�ficial flavours are any flavours that cannot be not defined as natural flavours

d) Ar�ficial flavours are any flavours that are added to a food product and are not naturally
occurring

EXPLANATION:

Natural flavours are defined as any flavour compound that is isolated from a natural source including
plants or animal products. Ar�ficial flavours are basically classified as everything else; any flavour
that cannot be defined as natural.

Ques�on 3

A�er doing a quick search on her phone, one of the team members at Eats n' Treats suggests the use
of castoreum as a subs�tute for vanilla extract flavouring. Is castoreum considered an ar�ficial
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flavour or a natural flavour?

a) Ar�ficial

b) Natural

EXPLANATION:

Castoreum is in the secre�ons found in the anal glands and castor sacs of beavers. It's aroma and
flavour is very similar to that of vanilla. Because castoreum is found and isolated from an animal
source, it must be considered a natural flavour.

Ques�on 4

The team thinks that it is important that they can label their products as having natural vanilla
flavour. Since natural vanilla can be incredibly expensive, the team researches other possibili�es to
purchase naturally produced vanillin. Which of the following methods of produc�on could be used to
produce vanillin that may allow the company to use the label “Natural Vanilla Flavour”? (Select all
that apply)

Synthesizing the flavour from lignin waste extracts isolated from wood pulp

Synthesizing the flavour from the petrochemical precursor guaiacol

Fermen�ng ferulic acid, extracted from rice bran, to produce the flavour

Extrac�ng wood pulp found in cow dung and conver�ng it to vanillin

Fermen�ng gene�cally modified strains of baker’s yeast to produce the flavour

Ques�on 5

If a vanilla extract manufacturing company were to use petroleum derived ar�ficial vanilla in their
product, and falsely label it as natural, what sophis�cated method of detec�ng the poten�al fraud
might be used to iden�fy a false claim?

a) Detec�ng the absence of a methoxy group

b) Using Carbon-14 (radiocarbon) da�ng analysis
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c) Detec�ng the presence of 4-hydroxybenzaldehyde

d) Determining its level of thermostability

Ques�on 6

In addi�on to cakes and desserts, the company is planning to add a few savory op�ons to their
product line. The team at Eats n' Treats want to ensure that these products pack a punch of delicious
flavour and explore the idea of adding bu�er flavour to their pretzels and croissants. Wan�ng to
keep the ingredients more appealing to customers, they discuss the idea of using natural bu�er
flavours. Extrac�ng bu�er flavour in the way the compounds arise naturally can be very inefficient
and imprac�cal. Which method of synthesis could be used to obtain bu�er flavoured compounds
and s�ll allow the company to label them as natural flavour?

a) Producing the flavour through controlled laboratory synthesis and purifica�on

b) Isola�ng the by-products of sugar fermenta�on in cultured dairy products

c) Isola�ng and extrac�ng the compounds in bu�er, post produc�on

d) Fermen�ng specialized bacteria and yeast cultures on an industrial scale

EXPLANATION:

The flavour of bu�er arises from the produc�on of diacetyl and acetoin which are formed as by-
products during the fermenta�on of sugar in cultured dairy products (bu�er, bu�ermilk, sour cream).
While it is possible to isolate these compounds from cultured dairy products, the yield is so small
that this method is considered to have low efficiency and therefore is considered imprac�cal in the
food industry. Therefore, the way in which "natural bu�er flavour" is produced is through industrial
fermenta�on on specialized bacterial and yeast cultures to obtain diacetyl and acetoin in op�mal
amounts.

Part 2

The use of food colourings to make heavily processed foods more appealing is a subject of
controversy. Please choose if the statements below are true or false.

Ques�on 7

Feeding carrots to cows can be used instead of beta carotene to add colour to bu�er.
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True

False

During the winter months cows are given hay instead of fresh grass. To maintain the yellow colour
of bu�er during the winter cows may be given carrots (or beta carotene) rather than adding colour
to the bu�er itself.

Ques�on 8

Cochineal red is a synthe�c dye.

True

False

Ques�on 9

Food addi�ves are used for various purposes including enhancing the flavour of a product. Which of
the following statements are characteris�cs of monosodium glutamate (MSG)? (Select all that apply)

It is used to glue meat pieces together.

It is a salt of an amino acid.

It is responsible for the 6th taste (Kokumi)

It can be produced by bacteria.

It can be produced from seaweed.

Trans-glutaminase, not MSG, is the enzyme that is used to link pieces of meat together.
The word sodium in its name gives one a clue that MSG is the salt form of the amino acid
glutamic acid.
Refer to the lesson material for the mechanism by which MSG is produced by bacteria.
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Ques�on 10

What is the most important characteris�c a sweetener must have in order to act as an effec�ve
sugar subs�tute?

a) It must be resistant to degrada�on at high cooking temperature so it can be used in baked
goods.

b) It must subs�tute in equal weight and volumes for sugar in recipes.

c) It must have some chemical features that enable it to interact with the sweet receptors
on the tongue.

d) It must not be digested nor absorbed in the upper por�on of the intes�ne known as the
small intes�ne.

In order for a substance to act as a sweetener is must s�mulate the taste of sweetness. Without this
feature the substance would not be a sweetener. Let us use the example of the sweetener Splenda.
While Splenda is derived from sugar and does not “taste” exactly like sugar, we s�ll perceive it as
being sweet because it ac�vates the sweet taste receptors on our tongue. If it did not ac�vate
sweet taste receptors on our tongue and s�mulate the taste of sweetness, it would not be an
effec�ve sweetener. 

Finally, the ability of a sweetener to be used in baked goods is not the most important characteris�c
a sweetener must have in order to act as an effec�ve sugar subs�tute. In fact, some sweeteners
such as aspartame are not heat stable and are s�ll considered effec�ve sugar subs�tutes.

Ques�on 11

An�oxidants play an important role in the preserva�on of food. Which one of the following
statements best describes how an�oxidants prevent fat from turning rancid?

a) An�oxidants donate electrons to fat, preven�ng the fat from going bad.

b) An�oxidants kill bacteria that produce free radicals by osmosis.

c) An�oxidants neutralize free radicals that would turn fats rancid.

d) An�oxidants pick up electrons from fat, preven�ng the fat from going bad.
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An�oxidants neutralize free radicals by dona�ng an electron to the free radical in order to stabilize
it. An�oxidants do not donate electrons to fat.

Ques�on 12

Frank is wri�ng a cookbook. He makes a recipe for a low calorie muffin in which he subs�tutes 300g
of white cane sugar (1,161 calories) with 1g of a sweetener to make a product of the same
sweetness. The end results are muffins that contain zero calories from sugar or sweetener. What
sweetener did Frank use?

a) Stevia

b) Sucralose

c) Aspartame

d) Xylitol

Stevia is 300 �mes sweeter than sugar, so 1g of stevia can subs�tute for 300g of white sugar. Recall
from Topic 6, Lesson 3, Video 8 that sucralose is 600 �mes sweeter than sugar. Therefore, sucralose
would not give the same sweetness if 1g were subs�tuted for 300g of sugar. 

Ques�on 13

An�bio�c resistance is becoming a growing concern worldwide. An�bio�cs are used under a variety
of different circumstances. In the U.S, what is the most common use for an�bio�cs?

a) As a medica�on to treat or prevent bacterial infec�ons in humans

b) As an addi�ve in meats to prevent food poisoning in humans

c) As a medica�on to treat infec�ous diseases in farm animals

d) As an addi�ve in animal feed to prevent the spread of disease

javascript://
javascript://


EXPLANATION:

See Topic 6 Lesson 1 Video 8

Ques�on 14

Various processed foods contain the addi�ve sodium phosphate. What is one the main purposes of
this food addi�ve?

a) Colour addi�ve

b) Moisture reten�on

c) Flavour enhancement

d) Preserva�on

EXPLANATION:

See Topic 6 Lesson 1 Video 9

Ques�on 15

Without human interven�on, bu�er would naturally appear yellow in the summer months and white
in the winter months. Why is there a range in colour depending on the season?

a) In the summer, cows tend to be more physically ac�ve which breaks down fat �ssue.
Certain enzymes in fat �ssue are responsible for giving bu�er its yellow colour.

b) In the summer, cows are exposed to more sunlight, increasing their vitamin D produc�on.
Vitamin D is responsible for giving the bu�er its yellow colour.

c) In the summer, cows tend to eat food with higher vitamin A content, the precursor for
beta-carotene. Beta-carotene is responsible for giving bu�er its yellow colour.
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d) In the summer, cows eat grass which is rich in the vitamin A precursor beta-carotene.
Beta-carotene is responsible for giving the bu�er its yellow colour.

EXPLANATION:

See Topic 6 Lesson 2 Video 2

Ques�on 16

What does the term “coal tar dyes” refer to?

a) Colour addi�ves that are natural

b) Colour addi�ves that are synthe�c

c) Colour addi�ves that have been restricted

d) Colour addi�ves that have been banned

EXPLANATION:

See Topic 6 Lesson 2 Video 5

Ques�on 17

The synthe�c dye known as Citrus Red #2 is a restricted food dye in Canada, meaning that is can be
used in food but only under certain condi�ons. What was Citrus Red #2 primarily used for in the
past?

a) It was the primary colour used in maraschino cherries

b) It was added to orange juice to enhance its colour
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c) It was added to salami to give it its red colour

d) It was added to the orange peels to make them orange

EXPLANATION:

See Topic 6 Lesson 2 Video 5

Ques�on 18

Even water can be poisonous at high enough doses. Water intoxica�on occurs when the normal
balance of electrolytes in the body are disturbed. This can be explained by osmosis. How does
osmosis lead to fatal disturbances in brain chemistry?

a) The movement of water from outside the cells to inside the cells will cause the cell to
burst

b) The movement of electrolytes from outside the cells to inside the cells will cause the cell
to shrivel

c) The movement of electrolytes from inside the cell to outside of the cell will cause the cell
to burst

d) The movement of water from inside the cells to outside the cells will cause the cell to
shrivel

EXPLANATION:

See Topic 6 Lesson 2 Video 8

Ques�on 19

Depending on its exposure to oxygen, red meat can change in colour. What protein is responsible for
the colour of meat when it appears bright red?
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a) Myoglobin

b) Nitrosomyoglobin

c) Deoxymyoglobin

d) Oxymyoglobin

EXPLANATION:

See Topic 6 Lesson 2 Video 9

Ques�on 20

Oxygen is a key element responsible for many chemical reac�ons in food. Which of the following
reac�ons require oxygen in order to occur? (Select all that apply)

The browning of an apple a�er you take a bite

The change in the colour of meat from red to grey/brown

The hydrogena�on of oils to form margarine

The strong unpleasant smell of oils that have been improperly stored

The fermenta�on of grapes to make wine

EXPLANATION:

See Topic 6 Lesson 2 Videos 9 and 10

Ques�on 21
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You decide to cut an apple into slices to take to school as a snack. A�er cu�ng the apple, you pour
some lemon juice over the slices before pu�ng them in a container. This prevents the apple slices
from turning brown on your way to class. In this scenario, how does lemon juice prevent the
browning of the apple?

a) The ascorbic acid found in the lemon juice acts as an an�oxidant preven�ng the phenolic
compounds in the apple from being oxidized

b) The citric acid in the lemon juice acts as a chela�ng agent, binding the metal ions from
the knife you used and slowing down the oxida�on process

c) The acidity of the lemon juice protects the apple slices from the microorganisms such as
bacteria, that cause the apple to break down and spoil

EXPLANATION:

See Topic 6 Lesson 2 Video 10
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Quiz 7: Adverse Food Reactions

Part 1

"GLUTEN-FREE CLAIMS" IN THE MARKETPLACE

North America's "gluten-free" trend is one of the fastest growing in the food industry. While the
incidence of celiac disease has not increased, the awareness of it has and avoidance of gluten for
other reasons is on the rise. This has been the driving force for improving product quality and
keeping up with demand. But why are more and more people choosing to eat "gluten-free"?

 Read this ar�cle before answering the following ques�ons:

h�p://www.agr.gc.ca/eng/industry-markets-and-trade/market-informa�on-by-sector/processed-
food-and-beverages/trends-and-market-opportuni�es-for-the-food-processing-sector/gluten-free-
claims-in-the-marketplace/?id=1397673574797

Ques�on 1

Of the total number of consumers who choose to eat gluten-free, approximately what propor�on of
them have no medical requirements (non-celiac and non-gluten sensi�ve) to avoid gluten?

a) 70%

b) 22%

c) 55%

d) 7%

EXPLANATION

Almost one third of Canadians (10 million) are looking for gluten-free products with over 7 million
gluten-avoiders having no medical reason to do so and seek gluten-free products as a healthier
alterna�ve.

7 million / 10 million = 0.70 --> 70%

http://www.agr.gc.ca/eng/industry-markets-and-trade/market-information-by-sector/processed-food-and-beverages/trends-and-market-opportunities-for-the-food-processing-sector/gluten-free-claims-in-the-marketplace/?id=1397673574797
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Ques�on 2

In Canada, oats are listed as a "gluten-containing grain" and products containing them cannot be
labelled as gluten-free. For example, an oatmeal company in Canada is not authorized to include a
gluten-free label on their packaging even though their product does not contain wheat, rye or barley.
Why has Health Canada established this rule regarding oats and gluten-free labels?

a) Common oats are a species of cereal grain which are part the same plant family as
common wheat, meaning they naturally contain some gluten.

b) The effects of oats in individuals with celiac disease have not been extensively
researched and their safety cannot yet be established.

c) Oats are o�en harvested, stored or processed in the same facility as other gluten-
containing cereals increasing the risk of cross contamina�on.

d) The interna�onal codex standard has confirmed that oats cannot be tolerated by most
people who are intolerant to gluten.

Ques�on 3

Even in their purest form, oats must be eaten with cau�on by people with celiac disease. What
protein is present in oats that may trigger a similar reac�on to that of gluten?

a) Hordein

b) Gliadin

c) Secalin

d) Avenin

Ques�on 4

In order for a product to have the label "gluten-free", it must contain virtually no gluten. What is the
official threshold level of gluten that must not be exceeded for a product in North America to be
considered gluten-free?

a) 20 ppm

b) 200 ppm



c) 0 ppm

d) 0.20 ppm

EXPLANATION

The threshold for gluten-free claims in Canada and the United States are both less than 20 ppm
(parts per million) meaning that a packaged food product labelled "gluten free" cannot contain more
than this amount of gluten.

Ques�on 5

If a wheat-based product is adapted and then marketed as "gluten-free", the wheat in the original
product must be replaced with another type of gluten-free grain. What is the most commonly used
non-gluten-containing grain used in new launches of food and drink products in both Canada and
the US?

a) Soy

b) Rice

c) Quinoa

d) Corn

EXPLANATION

Corn is the most frequently used grain as a replacement to gluten-containing grains in products
cer�fied as gluten-free. Between 2007 and 2013, in Canada, 7,583 corn-based products were
introduced to the market as gluten-free. In the U.S. 29,187 were introduced. 

Table 2
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Use Table 2: Trends in the Number of Food Products with Gluten-Free Claims Launched in North
America (Canada & United States) Annually 2007–2013 from the ar�cle, shown below, to answer the
remaining ques�ons.

Canada USA
Year Total Gluten-Free % Gluten-

Free
Total Gluten-Free % Gluten-

Free
2007 4,767 216 4.5 17,686 603 3.4

2008 3,159 167 5.3 16,501 895 5.4

2009 3,139 136 4.3 11,811 934 7.9

2010 4,748 294 6.2 16,128 1,612 10.0

2011 5,550 392 7.1 15,330 1,683 10.1

2012 4,425 411 9.3 15,201 1,720 11.3

2013 4,720 728 15.4 12,512 3,035 24.3

Total 30,508 2,344 7.7 105,169 10,482 10.0

Ques�on 6

Of the total number of food products launched between 2007-2013 in Canada and the United 
States, what percentage of them were gluten-free? Round to one decimal point only (Example: 2.3)

NOTE: Do not enter the % symbol (enter the number only, no words or symbols).

Rounding example: 2.25 rounds to 2.3

Answer:

9.5

EXPLANATION

Total products introduced in Canada and the U.S.: 30,508 + 105,169 = 135,677

Total gluten-free products introduced in Canada and the U.S.: 2,344 + 10,482 = 12,826

Percent of gluten-free products introduced: 12,826 / 135,677 = 0.0945 x 100% = 9.5%
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Ques�on 7

Approximately how many more gluten-free products were launched in the United States in 2013
than were launched in Canada?

a) 6x

b) 2x

c) 4x

d) 10x

EXPLANATION

3,035 gluten-free products in the U.S. in 2013

728 gluten-free products in Canada in 2013

3,035 / 728 = 4.2 = about 4 �mes more were produced in the United States than in Canada

Ques�on 8

Approximately how many more gluten-free products were launched in 2013 compared to 2007 in
Canada and the U.S.?

a) 5x

b) 3x

c) 2x

d) 10x
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EXPLANATION

Total gluten-free products introduced in Canada and the United states in 2013: 728 + 3,035 = 3,763

Total gluten-free products introduced in Canada and the United states in 2007: 216 + 603 = 819

3,763 / 819 = 4.6 = Almost 5 �mes more gluten-free products were produced in North America in
2013 than were produced in 2007

Ques�on 9

Approximately what propor�on of the total food products launched in Canada and the U.S., in 2013,
were labelled as gluten-free?

a) 8%

b) 40%

c) 22%

d) 15%

EXPLANATION

Total gluten-free products introduced in Canada and the United States in 2013: 728 + 3,035 = 3,763

Total products introduced in Canada and the United States in 2013: 4,720 + 12,512 = 17,232

3,763 / 17,232 = 0.218 x 100% = 22%

Part 2

Ques�on 10

Mary has been suffering from unexplained weight loss. Her doctor suspects celiac disease a�er she
tests posi�ve for an�bodies characteris�c of this condi�on. The an�bodies she tested posi�ve for
are specific for what protein?

Answer: gliadin

javascript://


Gliadin is the protein that is found in wheat. People with celiac disease have an�bodies specific to
gliadin. Gluten is also accepted as an answer even though it is a larger class of proteins of which
gliadin is a part of.

Ques�on 11

Adverse food reac�ons present themselves in many forms. Based on the signs and symptoms
described, indicate if the following reac�on is due to a food allergy, an idiosyncra�c reac�on, a body
chemistry problem or food poisoning.

__3__

Someone has difficulty breathing
and hallucina�ons a�er consuming
mushrooms they picked in the wild

__4__

A child has developmental problems
a�er consuming a normal protein
diet which includes the essen�al
amino acid phenylalanine

__1__

A person develops a rash and
headache a�er consuming a
beverage that contains tartrazine

__3__

Someone dies a�er a restaurant
serves a Japanese delicacy known as
fugu, made from puffer fish, as part
of a meal

__2__

Minutes a�er ea�ng a dessert that
contains milk, a person starts having
major respiratory tract swelling and
loses consciousness

1. Idiosyncra�c

2. Allergy

3. Poisoning

4. Body chemistry

Ques�on 12

There are a number of problems that can arise in the body and its ability to process foods containing
certain nutrients. These problems are usually called food intolerances and can range greatly in terms
of biochemistry, symptoms and diagnosis. Which of the following descrip�ons is best associated
with hereditary fructose intolerance?

a) It occurs when the body is unable to metabolize fructose due to a lack of the enzyme
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fructose-1-phosphate aldolase

b) It must be diagnosed through an endoscopic biopsy and an an� �ssue transglutaminase
blood test

c) It occurs when the body lacks the intes�nal transport protein GLUT 5 which is required to
absorb fructose into the blood

d) Pa�ents with the intolerance experience gastrointes�nal symptoms including bloa�ng,
gas and diarrhea

Ques�on 13

Which of the following micro organisms is heat stable, found in nasal secre�ons (it can be
transmi�ed to food if someone sneezes on it) and has a quick onset of symptoms when infec�ng a
person's GI tract?

a) Campylobacter jejuni

b) Shigella

c) Clostridium perfringens

d) Staphylococcus aureus

Ques�on 14

A person’s diet affects their energy levels. Which of the following foods is most likely to promote
sleepiness?

a) A beef steak that is low in fat.

b) A large hard-boiled egg.

c) A teaspoon of bu�er with colour added.

d) A high sugar lollipop.
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EXPLANATION

Carbohydrates have a calming effect.

Peas

Ques�on 15

Which one of the following chemicals will preserve the colour of the peas?

a) Vinegar

b) Sodium Bicarbonate

c) Dihydrogen monoxide

d) Sodium Chloride

Ques�on 16

Which one of the following statements best describes the manner in which this chemical preserves
the green colour of the peas?

The chemical preserves the colour of the chlorophyll by neutralizing the acids that emerge
from the peas as they are heated.

The chemical preserves the colour of the chlorophyll by neutralizing the bases that emerge
from the peas as they are heated.

The chemical preserves the colour of the anthocyanin by neutralizing the bases that emerge
from the peas as they are heated.

The chemical preserves the colour of the anthocyanin by neutralizing the acids that emerge
from the peas as they are heated.

Ques�on 17

Lactose intolerance is an allergy to milk

True

False



Ques�on 18

 Escherichia coli O157:H7 only grows on meat.

True

False

Ques�on 19

What type of poisoning, associated with carnivorous fish, causes symptoms of �ngling in hands and
feet and the experience of temperature sensa�on reversal?

a) Domoic acid

b) Tetrodotoxin

c) Ciguatera

d) Histamine

Ques�on 20

Amino acids are precursors for certain neurotransmi�ers in the brain which give rise to different
reac�ons that can be experienced in the body.  ___ is the precursor for epinephrine which increases
alertness while ___ is the precursor for serotonin which induces sleepiness.

a) Tyrosine and Tryptophan

b) Threonine and Tryptophan

c) Tryptophan and Phenylalanine

d) Tyramine and Tyrosine

Ques�on 21

 Bacteria die when they are placed in the fridge.

True

False



Toxin from clostridium botulinum bacteria has applica�ons in cosme�c therapies.

True

False

 No�ce the similiarity between the term 'botox' and the name botulinum.

Ques�on 23

Some bacteria can survive without oxygen.

True

False

Bacteria can grow in a wide range of environments. Anaerobic bacteria such as clostridium
botulinum can survive without oxygen.

Ques�on 24

It's summer�me and your garden is flourishing! You decide to preserve your vegetables and fruits by
canning them in your own home. It is very important that you use proper canning techniques as
there is a par�cular microorganism that can thrive in the anaerobic condi�ons of your canned food. If
not properly decontaminated the microorganism creates highly toxic spores that can cause paralysis
and death. Which microorganism is this?

a) Listeria monocytogenes

b) Escherichia coli

c) Salmonella enterica

d) Clostridium botulinum

Ques�on 22
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Quiz 8: Weight Control

Part 1

Part 1: A Closer Look at Obesity Sta�s�cs

Obesity is a global epidemic that was essen�ally non-existent before the 20th century. At one �me it
was considered a problem restricted to high-income countries but that too has changed.

One goal of this course is to give you the skills to assess the strengths and weaknesses of food
related research that is presented in the media. For this part of the quiz you will look at current
sta�s�cs related to obesity.

Keep in mind:

 Typical studies of obesity use self-reported BMI values but people have a tendency to
underes�mate weight and overes�mate height. This is a poten�al source of error in
epidemiological data.
Differences in data collec�on methods between regions make it a challenge to take a global
view. For example, prior to 1998 the United States' defini�on of obesity used an elevated
Body Mass Index (BMI) compared to the World Health Organiza�on. When the U.S. aligned
their BMI classifica�on system with the WHO more people fell into the obese category than
previously reported.

BASIC TERMINOLOGY FOR INTERPRETING DATA

When interpre�ng graphs it is important to understand the terms absolute numbers and rela�ve
numbers.

 Examples of absolute numbers:

A basket contains 10 red and green apples. Of these apples, 7 are red apples. The
absolute number of red apples is 7.

Examples of rela�ve numbers:

A basket contains 10 red and green apples. Of these apples, 7 are red apples. The
rela�ve number of red apples is 70% (absolute number/total number).

When looking for trends in data, it’s important to understand the difference between rela�ve change
and absolute change.



Examples of absolute change:

You have 10 apples. You eat 2 apples. You now have 8 apples which is 2 fewer apples
than you had before. (2 is the absolute decrease)
You have 10 apples. A friend gives you 20 apples. You now have 30 apples which is 20
more apples than you had before. (20 is the absolute increase)

Examples of rela�ve change:

You have 10 apples. You eat 2. You now have 8 apples which is 20% fewer apples than
you had before. (20% is the rela�ve decrease)
You have 10 apples. A friend gives me 20 apples. You now have 30 apples which is
200% more apples than you had before. (200% is the rela�ve increase)

Informa�on

Part 1: A Closer Look at Obesity Sta�s�cs

Obesity is a global epidemic that was essen�ally non-existent before the 20th century. At one �me it
was considered a problem restricted to high-income countries but that too has changed.

One goal of this course is to give you the skills to assess the strengths and weaknesses of food
related research that is presented in the media. For this part of the quiz you will look at current
sta�s�cs related to obesity.

Keep in mind:

 Typical studies of obesity use self-reported BMI values but people have a tendency to
underes�mate weight and overes�mate height. This is a poten�al source of error in
epidemiological data.
Differences in data collec�on methods between regions make it a challenge to take a global
view. For example, prior to 1998 the United States' defini�on of obesity used an elevated
Body Mass Index (BMI) compared to the World Health Organiza�on. When the U.S. aligned
their BMI classifica�on system with the WHO more people fell into the obese category than
previously reported.

BASIC TERMINOLOGY FOR INTERPRETING DATA

When interpre�ng graphs it is important to understand the terms absolute numbers and rela�ve
numbers.

 Examples of absolute numbers:

A basket contains 10 red and green apples. Of these apples, 7 are red apples. The
absolute number of red apples is 7.

Examples of rela�ve numbers:

A basket contains 10 red and green apples. Of these apples, 7 are red apples. The
rela�ve number of red apples is 70% (absolute number/total number).



When looking for trends in data, it’s important to understand the difference between rela�ve change
and absolute change.

Examples of absolute change:

You have 10 apples. You eat 2 apples. You now have 8 apples which is 2 fewer apples
than you had before. (2 is the absolute decrease)
You have 10 apples. A friend gives you 20 apples. You now have 30 apples which is 20
more apples than you had before. (20 is the absolute increase)

Examples of rela�ve change:

You have 10 apples. You eat 2. You now have 8 apples which is 20% fewer apples than
you had before. (20% is the rela�ve decrease)
You have 10 apples. A friend gives me 20 apples. You now have 30 apples which is
200% more apples than you had before. (200% is the rela�ve increase)

Informa�on

GRAPH #1: OVERWEIGHT & OBESE ADULTS BY GLOBAL REGION

This first graph was prepared by the Interna�onal Associa�on for the Study of Obesity. It shows
regional data for adults (15 years and older). Two columns appear for each region. One shows the
overweight (BMI 25-29.9 kg/m²) and obese (BMI ≥30 kg/m²) popula�on. The other shows the total
adult popula�on (15 years and older) in each region defined by the IASO.



Ques�on 3

Using the data presented on the graph, es�mate the closest approximate number of people that are
obese in the Americas region.

Less than 50 million

50 million - 75 million

101 million - 200 million

Greater than 200 million

The orange bar represen�ng obese BMIs for the Americas region finishes below 200 million
(popula�on number). If you draw a line to mark 100 million it is clear that the orange bar extends
above this value. Therefore one can es�mate between 101 million to 200 million.

Ques�on 4

Approximately what percentage (%) of the adult (15 years and older) popula�on in the African region
has a BMI under 25? Select the range that represents the best answer.

5% - 25%

25% - 45%

45% - 65%

65% - 85%

More than 85%

Given the scale of the popula�on values we accounted for a margin of error when reading the graph.

Based on the graph, the total adult popula�on of the African region is approximately 400 million. If
you draw a line to mark 100 million, the number of people with overweight and obese BMIs is close
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to that value.

100 million (overweight or obese) /400 million (total popula�on) x 100 = 25% (overweight or obese)

To determine the percentage of the popula�on with a BMI under 25 (not overweight or obese):

100%-25% (overweight or obese) = 75% (not overweight or obese)

Ques�on 5

Which of the following regions has the highest percentage of adults (15 years and older) that fall in
the overweight and obese BMI categories?

Americas region

Middle Eastern region

South East Asia region

West Pacific region

To determine the percentage for each region, divide the number of overweight and obese by the
total popula�on. (Note: numbers have been rounded to the nearest full percentage)

Americas region: 390 million/675 million is about 58%

Middle East region: 100 million/390 million is about 26%

South East Asia region: 150 million/1.2 billion is about 13%

West Pacific region: 300 million/1.4 billion is about 21%

Informa�on

Reference

h�p://www.worldobesity.org/site_media/library/resource_images/Numbers_overweight_and_obesity
_3.pdf (retrieved February 21, 2018)

Informa�on

GRAPH #2: YOUTH OBESITY RATES IN THE UNITED STATES
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The next two graphs look at trends in youth obesity in the United States.

The following (Graph #2) is based on results from the Na�onal Health and Nutri�on Examina�on
Survey (NHANES), a program of studies designed to assess the health and nutri�onal status of adults
and children in the United States that dates back to the 1970’s.

Note: All the informa�on you need to answer the ques�ons on this page is contained in Graphs #2
and/or #3.

Ques�on 8

Calculate the absolute percent change in obesity for youth 2-19 years of age from 1971-1974 to
2010-2012. 

(Enter a whole number only. Do not enter the % symbol.) ___%

Answer:

12

EXPLANATION

Given reading a graph is subject to error we allowed for a range when inpu�ng your calcula�ons.
The true answer is:

17.7% – 5.1% = 12.6% = 13%
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Ques�on 9

Calculate the rela�ve percent increase in obesity for 2-19 years of age from 1971-1974 to 2010-
2012. 

(Enter a whole number only. Do not enter the % symbol.) ___%

Answer:

247

EXPLANATION

Given reading a graph is subject to error we allowed for a range when inpu�ng your calcula�ons.
The true answer is:

17.7% - 5.1% / 5.1% * 100 = 247%

Ques�on 10

The following headlines have appeared in many news agencies since the publishing of a study on the
Prevalence of Childhood and Adult Obesity in the United States, 2011-2012 in the February 2014
issues of the Journal of the American Medical Associa�on (JAMA).

“Obesity Rate for Young Children Plummets 43% in a Decade” New York Times

“Obesity in young American children plummets” Los Angeles Times

“Obesity rate drops 43 percent in young US children” ZeeNews

Further inves�ga�on of Graph #2 reveals that the decrease referenced by the media was determined
by comparing the 2003-2004 data to the 2010-2012 data.

What age group does the 43% drop in obesity rates referred to in the headlines apply to?

2-19 years

2-5 years

6-11 years

12-19 years
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http://zeenews.india.com/news/health/health-news/obesity-rate-drops-43-percent-in-young-us-children_26881.html


EXPLANATION

Comparing the 2003-2004 to 2010-2012 data, 2-5 years is the only age group that shows
substan�ally reduced obesity rates.

Specifically, 14% (at 2003-2004) - 8 % (at 2010-2012) = 6 % / 14 x 100 = 43%

Ques�on 11

Calculate the absolute percent change in obesity from 2003-2004 to 2010-2012 for the age group
that had a 43% rela�ve drop in obesity from 2003-2004 to 2010-2012. 

(Enter a whole number only. Do not enter the % symbol.) ___%

Answer:

6

EXPLANATION

Given reading a graph is subject to error we allowed for a range when inpu�ng your calcula�ons.
The true answer is:

14% – 8% = 6%

Ques�on 12

Based on the graph and headlines provided, which one of the following statements best describes a
poten�al weakness in how the data was interpreted and reported in the media?

Absolute change calcula�ons were reported based on the highest peak in the data (2003-
2004) as opposed to earlier data sets which undermine the calculated change.

Rela�ve change calcula�ons were reported based on the highest peak in the data (2003-
2004) as opposed to earlier data sets which undermine the calculated change. 

The media headlines are incorrectly repor�ng absolute change as rela�ve change values.

javascript://
javascript://


The media headlines do not report absolute numbers so it is impossible to know how much
of the popula�on is affected.

Informa�on

GRAPH #3: PREVALENCE OF YOUTH OBESITY IN THE UNITED STATES IN 2015-2016

The following graph was published by the Center for Disease Control (CDC) in the United States
showing the prevalence of obesity among youth in 2015-2016.

Ques�on 14

If you compare the results of the CDC graph above to the data obtained by the NHANES studies
(Graph #2) which age group saw the largest absolute increase in obesity prevalence from 2011-2012
to 2015-2016?

a) 2-19 years

b) 2-5 years

c) 6-11 years

d) 12-19 years



Ques�on 15 1 / 1 point

Using the two graphs, calculate and select the approximate absolute percent change in obesity from
2011-2012 to 2015-2016 for the age group that saw the highest jump in obesity from 2011-2012 to
2015-2016?

a) 3%

b) 20%

c) 6%

d) 9%

EXPLANATION

Age group 2-5 years saw the highest jump in obesity from 2011-2012 to 2015-2016. This answer
was obtained from the previous ques�on.

To calculate the absolute increase in obesity for this age group from 2011-2012 to 2015-2016:

13.9% (Total percent, medium blue bar, Graph #3) – 8% (red line percent, Graph #2)  = 5.9 - rounded
to 6%

Informa�on

References

Graph constructed using data from: h�p://www.nccpeds.com/Con�nuityModules-
Fall/Fall%20Con�nuity%20Source%20Materials/Obesity-2009-10%20Trends.pdf

*2010-2012 Data extracted from: h�p://jama.jamanetwork.com/ar�cle.aspx?ar�cleid=1832542)

h�ps://www.cdc.gov/nchs/products/databriefs/db288.htm

Part 2

Ques�on 17

Probio�cs affect the bacteria in the gut which might play a significant role in weight control. There
are two major types of bacteria that have been associated with weight control. Which of the
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following bacteria has been found to be in higher propor�on in people who are lean as compared to
people who are overweight?

a) Bacteroidetes

b) Firmicutes

Ques�on 18

Alana's personal trainer tells her she has a BMI of 25. She isn't quite sure how to interpret this
informa�on. Which one the following provides the most accurate descrip�on of what the BMI
represents?

a) It tells her the amount of protein, in grams, she needs to eat on a daily basis to maintain
her lean body mass

b) It provides a precise measure of her waist:hip ra�o and whether her body fat distribu�on
is low, op�mal or high

c) It is an indicator as to whether she is considered over or under a standardized weight for
a person her height

d) It provides her body fat percentage and whether she is considered under or over the ideal
percentage for her age/gender

Ques�on 19

Ariel adopted a new fad diet which entails avoiding all animal fats and limi�ng avocados, nuts and
seeds. Vegetables are to be eaten in abundance. It recommends that a 70 kg (155 lbs) person
consume 2000 - 3000 calories (kilocalories) per day. A typical meal could be a cup of whole grain
rice, ¾ cup of beans and as much veggies as desired. How would you label this diet?

Low carbohydrate and high fat

High carbohydrate and low fat

Calorie restricted diet

High protein and low fat

Ques�on 20

Which of the following diets are considered low carbohydrate diets? (Select all that apply)



a) Paleo

b) Ornish

c) DASH

d) Atkins

e) 5:2 diet

Both the Atkins and Paleo diets eliminate grains and carbohydrate rich foods.

The Ornish diet is a high carbohydrate low fat/low protein diet.

The DASH diet (Dietary Approaches to Stop Hypertension) is a balanced approach to ea�ng to
prevent and treat high blood pressure.

The 5:2 diet is an intermi�ed fas�ng diet where you can eat normally for 5 days of the week and
must fast for 2 days of the week.

Ques�on 21

Whether sleeping, studying or ea�ng, every ac�vity requires energy. What term describes the
minimum energy required to keep a human or other animal alive?

Answer: basal metabolic rate

A person’s BMR is the amount of calories that are required to sustain all the essen�al chemical
reac�ons in their body. Another way of looking at it is to think of it as the amount of energy one
would expend if one were to lie in bed for 24 hours without moving, ea�ng or drinking.

Ques�on 22

What weight loss supplement has been shown to be effec�ve but was withdrawn from the market
due to cardiac complica�ons
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a) Sensa

b) Raspberry ketones

c) Ephedra

d) Green coffee extract

EXPLANATION

Ephedra, a popular and effec�ve weight loss supplement, was removed from the market in the early
2000's due to cardiac complica�ons in some of its consumers.

Ques�on 23

The Na�onal Weight Control Registry is a collec�on of documented weight loss strategies of
par�cipants who have lost weight (at least 30 lbs) and kept it off for at least one year. Of course, diet
and exercise were among the most common characteris�cs of successful weight loss strategies.
Which of the following characteris�cs were also observed among people who were successful?
(Select all that apply)

a) Vegetarianism

b) Ea�ng breakfast

c) Taking a mul�vitamin

d) Frequent weighing

e) Using food tracking apps

Ques�on 24

Does the number of calories (energy) listed on a nutri�on label tell you the metabolizable energy
(energy available) in the food or does it tell you how much energy the food would release if burned
in a calorimeter? 

a) Metabolizable
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b) Calorimeter

EXPLANATION

Professor Schwarcz explains the difference between the measure of energy released when food is
burned in a calorimeter and the energy that is actually available in a food product and metabolizable
by the body. Some�mes these numbers can differ depending on the level of processing, cooking,
presence of fiber and the general ease at which something is absorbed and digested. When reading
a nutri�on label, we are presented with the number of calories that food product would release if
burned in a calorimeter. The actually energy available may differ slightly depending on variables
men�oned above.

Ques�on 25

From a chemistry perspec�ve, all ma�er in the food we eat must end up somewhere. What
compounds are released when fat is used for energy? (Select all that apply) 

Carbon dioxide

Oxygen

Carbon monoxide

Water

Methane

Like carbohydrates (primarily glucose), fats can be used to produce energy. Fats are essen�ally long
carbon chains with a glycerol backbone. We breathe in oxygen in order to break down the fats and

release energy. (The general equa�on is: C55H104O6 + 78O2 → 55CO2 + 52H2O + energy). You
can review the lectures and/or watch more here.

Ques�on 26
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What enzyme is added to certain chocolate bars to produce a gooey center filling by breaking
sucrose down into its monosaccharide counterparts, glucose and fructose, and making them more
water soluble?

a) amylase

b) hydrolase

c) sucrase

d) invertase

Ques�on 27

The theory behind the Paleo diet emphasizes that the human body has not adapted to modern
agricultural advances and should only consume foods that our ancestors ate. Which of the following
foods would be acceptable to eat on the Paleo diet?

a) Yogurt

b) Ham

c) Len�ls

d) Almonds

EXPLANATION

Basics of the Paleo diet emphasizes avoiding grains, legumes (len�ls), dairy (yogurt), processed
foods (ham), vegetable and industrial oils and preserva�ves. Food that is encouraged includes meat,
poultry, fish, eggs, vegetables, fruits, fermented foods, nuts (almonds) and seeds.

Ques�on 28

The Dutch process, introduced by Conrad Van Hou�en, improves certain produc�on proper�es of
natural cocoa. How does Dutch processed cocoa differ from natural cocoa?

a) It is more soluble
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b) It is lighter in colour

c) It has a lower mel�ng point

d) It is more acidic

EXPLANATION

To improve the quality of cocoa cakes, the Dutch process is used by trea�ng natural cocoa with
alkali to neutralize its acidic proper�es. The Dutch processed cocoa is darker in colour, more soluble
and less acidic than natural cocoa.

Ques�on 29

The only func�on of fat in the body is to act as a source of poten�al energy.

True

False

Body fat has many more func�ons besides ‘si�ng around’. Please review Topics 4 and 8.

Ques�on 30

The grapefruit diet is a short-term fad diet that has been around for years. Like most fad diets, the
grapefruit diet’s claim stemmed from some scien�fic fact. What effect does the component in
grapefruit, hydroxycitric acid have that could be associated with weight loss?

a) It is an enzyme the converts fat into energy

b) It interferes with receptors in intes�nes that promote fat absorp�on

c) It blocks the effect of insulin on lipogenesis

d) It interferes with enzymes that convert sugars into fat
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EXPLANATION

Both grapefruits and Garcinia cambogia contain hydroxycitric acid which has produced results for its
effect on lipid metabolism in in vitro studies but has never demonstrated to have any effect on
weight loss in clinical trials.
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Quiz 9: Diet & Disease

Part 1

Informa�on

COMPARING FOOD GUIDES 

Review the recommenda�ons of the Harvard Healthy Ea�ng Plate and Brazil's revised Na�onal Food
Guide in order to answer the ques�ons listed below. 

HEALTHY EATING PLATE 

Use healthy oils (like 

olive and canola oil) 

for cooking, on salad, 

and at the table. Limit 

butter. Avoid trans fat. 

The more veggies -

and the greater the 

variety - the better. 

Potatoes and French fries 

don't count. 

Eat plenty of fruits of all 

colors. 

•
"' 

 
STAY ACTIVE! 

© Harvard University 

'
Harvard T.H. Chan School of Public Health 

 The Nutrition Source 
www.hsph.harvard.edu/nutritionsource 

Drink water, tea, or coffee 

(with little or no sugar). 

Limit milk/dairy 

(1-2 servings/day) and 

juice (1 small glass/day). 

Avoid sugary drinks. 

Eat a variety of whole grains 

(like whole-wheat bread, 

whole-grain pasta, and 

brown rice). Limit refined 

grains (like white rice 

and white bread). 

Choose fish, poultry, beans, and 

nuts; limit red meat and cheese; 

avoid bacon, cold cuts, and 

other processed meats. 

,
'_' ,. "" Harvard Medical School 

Harvard Health Publications 
www.health.harvard.edu 



Ques�on 2

What guidance does Harvard's Healthy Ea�ng Plate offer to the public with respect to dietary
choices? Select all that apply.

Guidelines for weight loss and how to develop a healthy rela�onship with food.

Approximate por�on sizes for a meal that do not focus on coun�ng calories.

Sugges�ons for choosing foods that have a higher nutri�onal quality.

A prescribed number of calories to consume per day based on age, gender and body size.

Ques�on 3

What informa�on does the new Brazilian food guide offer to the public? Please choose one of the
following op�ons.



Strict caloric consump�on rules that are tailored to an individual’s ac�vity level.

Sugges�ons on how to develop a healthy rela�onship with food.

Serving size recommenda�ons that uses a person's hand (palm) as a size reference. 

A food plate that takes many of its key points from the United States ChooseMyPlate food
guide.

Ques�on 4

Which of the following meals best follows Harvard's Healthy Ea�ng Plate guidelines?

Curried tofu cooked with canola oil and fresh spices served with brown rice
Green salad made from spinach and romaine le�uce with a balsamic vinegar and olive
oil dressing
A fruit salad made from green apples and grapefruit

BBQ Steak
Baked potato with bu�er and sour cream
Boiled carrots with bu�er
White bread roll with bu�er



Brie (cheese) with mul�grain bague�e
2 glasses of red wine
Caesar salad with creamy dressing, pieces of bacon and croutons
Grilled Chicken
Fe�uccini pasta (regular) with cream based sauce and mushrooms

Ques�on 5

Which one of the following scenarios adheres to the Brazilian food guide?

Jim prepares roast beef sandwiches for his family which they then eat while watching T.V.

Madison gets a salad to go in the ready to eat sec�on at the grocery store. She eats it while
answering emails on her phone.

Jacob shows his daughter how to cook a roast chicken with peas and carrots. They then sit
down and enjoy the food together.

Ques�on 6

What informa�on, o�en included on other food guides (like Canada's) is not included in Brazil and
Harvard's guidelines?

A holis�c approach to nutri�on which includes mindful ea�ng

Daily servings and serving size recommenda�ons for each food group

The importance of drinking enough water throughout the day

Limi�ng high glycemic white grains and op�ng for whole grain products

EXPLANATION:
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Different countries choose to explain how to eat a healthy diet in different ways. A component of
food guides that has been present in other countries including Japan and Canada is the number of
servings and serving size recommenda�ons of each food group for each day. While the Harvard
Healthy Ea�ng Plate provides informa�on on propor�ons for each meal and the Brazilian guide
focuses on mindful ea�ng, neither indicate specific quan��es or measurements.

Part 2

Ques�on 7

Homocysteine is derived from an amino acid

True

False

Ques�on 8

What substance has been associated with increased risk of some forms of cancer and reduced
incidence of heart disease?

a) Tobacco

b) Alcohol

c) Coffee

d) Apples

e) Pomegranate

Alcohol in modera�on is associated with reduced risk of heart disease. However, alcohol is a
carcinogen and has been associated with various types of cancer.

Ques�on 9

Which of the following molecules are a by-product of the break down of fat par�cles when potatoes
are fried at high temperatures par�cularly with polyunsaturated fats?
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a) 4-methylimidazole

b) 4-hydroxy-trans-2-nonenal

c) 2-methyldioxy-furfural

d) Acrylamide

Ques�on 10

Angela recently had blood work to assess her risk of heart disease. The results showed an elevated
reading that puts her in a high risk category. Her doctor explained that this blood component is a
newly iden�fied primary culprit in atherosclerosis because it can pass into the arterial wall leading to
plaque build-up. Which test result led to this conclusion?

a) High density lipoprotein

b) Small par�cle, low density lipoprotein

c) Homocysteine

d) Triglycerides

e) Large par�cle, low density lipoprotein

Small par�cle LDL is now recognized as a be�er predictor of heart disease risk, rather than total LDL
measures. Although the technology to measure LDL par�cle size is not yet widespread it may
become the new standard assessment.

Ques�on 11

How does beta-glucan lower cholesterol?

a) By biochemically signalling the liver to reduce its cholesterol synthesis

b) By binding and excre�ng bile acids secreted in the diges�ve tract

javascript://


c) By preven�ng dietary cholesterol from being absorbed into the blood stream

d) By increasing the produc�on of HDL lipoproteins in the liver

EXPLANATION:

Cholesterol is a precursor for the synthesis of bile acids, molecules that are required for the
diges�on and absorp�on of fat in the intes�nes. Normally, bile acids are reabsorbed into the body
a�er all fat has been absorbed. Beta-glucan has the ability to bind bile acids in the GI tract, resul�ng
in their excre�on from the body. When bile acids are excreted rather than re-absorbed, the liver is
forced to synthesize more, using their precursor cholesterol and therefore u�lizing some of the
excess cholesterol in the body.

Ques�on 12

Elevated blood levels of homocysteine are associated with increased risk of heart a�ack. As
explained in the lecture, B vitamins are important in the processing of homocysteine. A study was
conducted where pa�ents were prescribed Vitamin B supplements. The results showed that their
homocysteine levels dropped but there was no change in the rate of heart a�acks. Given the results
of this study, what alternate hypothesis might one propose about the rela�onship between
homocysteine and heart a�acks?

a) Vitamin B must be isolated from natural sources for it to be an effec�ve treatment for
heart disease.

b) Foods that are naturally high in vitamin B contain other compounds that are protec�ve
against heart disease.

c) There is no rela�onship between homocysteine levels and heart disease.

d) Heart a�acks cause homocysteine levels to increase.

As elaborated in Topic 9, Lesson 2, Video 3, a study examining the lowering of homocysteine using
vitamin B supplements did not result in posi�ve outcomes in terms of heart a�acks.

For example, individuals who have lower homocysteine levels and a lower risk of heart a�acks may
consume natural sources of vitamin B, such as green leafy vegetables, which are high in folate
(vitamin B9). Seeing as the vitamin B supplements did not change the rate of heart a�acks in the
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above men�oned study, vegetables that are naturally rich in vitamin B likely have other
compounds, other than vitamin B, which are contribu�ng to the reduced risk of heart disease. Both
ar�ficial and natural vitamin B consump�on will inevitably lead to decreased homocysteine levels,
but green leafy vegetables likely contain compounds lacking in the vitamin B supplements that are
contribu�ng to the protec�ve effect in terms of heart a�acks.

Furthermore, one cannot deduce such a conclusion of there being no rela�onship between
homocysteine and heart disease from this study. High homocysteine levels is a risk factor for heart
disease. As is stated in the first line of the ques�on "Elevated blood levels of homocysteine are
associated with increased risk of heart a�ack". Even though this is an associa�on, an associa�on is
s�ll a form of a rela�onship. Despite the vitamin B administra�on and subsequent falls in
homocysteine levels, the frequency of heart a�acks did not change. This does not mean, however,
that homocysteine is not linked in some way to heart disease. 

Ques�on 13

Which of the following best describes a free radical?

a) A molecule with highly unstable nucleic ac�vity

b) A species containing one or more unpaired electrons

c) A cofactor whose presence is essen�al for enzyma�c ac�vity

d) An unstable molecule missing their atomic orbital

Ques�on 14

Cholesterol is the precursor for the synthesis of which of the following molecules? (Select all that
apply)

Vitamin D

Apoprotein B

Homocysteine

Cor�sol

Folic acid

Ques�on 15



Diet plays an important role in managing the risk of heart disease. Which of the following foods
would likely contribute to decreased high density lipoprotein (HDL) levels? (Select all that apply) 

White bread

Avocado

Chicken breast

Potatoes

Almonds

Review Topic 9 Lesson 3 Video 4.

Ques�on 16

Which of the following are considered an�-carcinogenic? (Select all that apply)

Resveratrol

Acrylamide

Furfural

Lignans

Indol-3-carbanol

Ques�on 17

What is the name of the disease characterized by plaque building up in the arteries increasing a
persons risk of experiencing a heart a�ack?

a) Arteriosclerosis

b) Atherosclerosis
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c) Hypertension

d) Familial hyperlipidemia

Ques�on 18

Which of the following statements about cholesterol is true?

a) Cholesterol is only found in animal sources and never plant sources

b) The body cannot produce enough cholesterol to meet its requirements

c) The cholesterol molecule on its own is soluble in  blood.

d) The molecular structure of cholesterol makes it a triglyceride

Ques�on 19

When the body has excess cholesterol, where is it eliminated?

a) Gallbladder

b) Liver

c) Kidneys

d) Pancreas

Ques�on 20

Vegetable oils are high in High Density Lipoprotein.

True

False

Although some vegetable oils may serve to raise one’s HDL, they do not contain the lipoprotein
which is produced within the body. Please review Topic 9, Lesson 2, Videos 4 and 5. 
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Ques�on 21

An�oxidants react with free radicals to neutralize them

True

False

Ques�on 22

What effect does sugar generally have on a persons lipid profile?

a) Sugar competes with cholesterol transport proteins in the gut, decreasing the absorp�on
of cholesterol into the blood.

b) As blood sugar levels rise, insulin is released by the pancreas which signals the liver to
increase HDL produc�on.

c) The body will use the simple carbohydrates as fuel first, causing triglycerides to build up
and small par�cle LDL to increase.

d) Sugars block LDL receptors on cells which, through feedback systems, s�mulate
increased LDL produc�on.

EXPLANATION:

The body's cells generally prefer to use glucose as their primary energy source. When simple
carbohydrates like sugar are consumed, their metabolism takes priority over other nutrients, causing
the metabolism of triglycerides to slow and levels to build up. High intake of these refined
carbohydrates has also been shown to increase small par�cle LDL levels and decrease HDL levels.
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Quiz 10: Wrap-Up

Part 1

The popularity of probio�cs has grown exponen�ally in the last decade. Many food products are
now being marketed to contain live bacterial cultures with the promise of improving anything from
mood to immunity to bowel movement regularity. But how effec�ve are probio�cs in the healthy
individual?

Please read this ar�cle to answer the following ques�ons:

h�ps://www.scien�ficamerican.com/ar�cle/do-probio�cs-really-work/

Ques�on 1

What are the main roles of the microbes present in the gut? (select all that apply)

Making fiber more diges�ble

Emulsifying fat in the diet

Maintaining healthy intes�nal immunity

Recycling bile acids

Synthesizing certain vitamins

EXPLANATION:

Collec�vely, the microbial flora that is naturally present in the intes�ne are essen�al for health and
play the following roles: They crowd out harmful microbial invaders (maintaining the intes�nal
immune system), break down fibrous foods into more diges�ble components and produce vitamins
such as K and B12.

https://www.scientificamerican.com/article/do-probiotics-really-work/
javascript://


Ques�on 2

Why do doctors some�mes recommend taking probio�cs when a pa�ent is prescribed an�bio�cs?

a) They promote the reabsorp�on of water from the intes�nes back into the body,
decreasing the risk of experiencing diarrhea.

b) They replenish some of the bacterial flora that are compromised by an�bio�cs,
preven�ng harmful bacteria from causing inflamma�on and diarrhea.

c) They prevent the an�bio�cs from killing the healthy bacterial flora that are naturally
present in the intes�nes.

d) They synergis�cally work with the an�bio�cs to help the body fight the infec�ous
bacteria, decreasing the �me of recovery.

EXPLANATION:

An�bio�cs have the tendency to annihilate en�re colonies of beneficial bacteria in the intes�ne
while they destroy the infec�on causing bacteria. If they destroy some of the beneficial bacteria in
the intes�nes, they may give opportunity for harmful bacteria to populate the empty spaces, causing
diarrhea (a common side effect of an�bio�cs). Taking probio�cs will help replenish the beneficial
bacteria that may be destroyed, preven�ng inflamma�on and consequently diarrhea.

Ques�on 3

What strain of probio�cs are generally recommended during or following a course of an�bio�c
treatment?

a) Bifidobacterium

b) Lactobacillus

Ques�on 4

Probio�cs may be par�cularly beneficial in a hospital's neonatal intensive care unit. Research has
shown that probio�cs may significantly reduce the risk of developing what gastrointes�nal disease in
preterm infants?

javascript://


a) Irritable bowel syndrome

b) Ulcera�ve coli�s

c) Necro�zing enterocoli�s

d) Neonatal cholestasis

Ques�on 5

Personalized probio�cs may be a promising route for those who have a compromised intes�nal
microbiome. In theory, how would a personalized probio�c treatment be used to treat a pa�ent with
severe diarrhea?

a) The doctor would prescribe a strain of probio�cs that is iden�fied as deficient in their gut
microbiome.

b) The doctor would recommend a supplement that contains ra�os of probio�cs that will
help individuals reach their healthiest poten�al.

c) The doctor would prescribe a specific strain of probio�cs that is proven to cure diarrhea.

d) The doctor would recommend a supplement that combines both mul�ple strains of
probio�cs and prebio�cs.

Ques�on 6

How do some manufacturers of probio�cs select bacterial strains for their products?

a) They select strains based on their ability to survive the low pH of the stomach

b) They select strains that are already present in the human GI tract

c) They select strains that are easily produced in large numbers

d) They select strains that have been shown to improve health

Part 2

Ques�on 7



The transfer of fecal ma�er from healthy donors to individuals infected with which bacterium has
been shown to be an effec�ve method of treatment?

a) Clostridium botulinum

b) Clostridium difficile

c) Clostridium perfringens

d) Clostridium tetani

Ques�on 8

Blue cheese is known for its strong taste and smell. What chemical is responsible for this pungent
odor?

a) Tyramine

b) Propionic acid

c) Monoamine oxidase

d) 2-heptanone

Ques�on 9

Taking supplements can be as beneficial to one’s health as ea�ng fruits and vegetables.

True

False

Ques�on 10

In the media there have been claims that chicken nuggets contain silly pu�y (or silicone). In this case
they are referring to dimethylpolysiloxane, the main ingredient in silly pu�y, which is added to the
cooking oil. What is the purpose of this food addi�ve for preparing chicken nuggets?

a) It prevents foaming of the oil during the cooking process.

b) It reduces the amount of saturated fat in the oil.

c) It helps keep the ba�er a�ached to the chicken nugget.



d) It prevents the oil from oxidizing and tas�ng rancid.

Ques�on 11

Yogurt is the only source of probio�cs we can find in food.

True

False

Ques�on 12

Research has led to the iden�fica�on of many gut bacteria with important health impacts. Which of
the following statements are true in rela�on to gastrointes�nal (gut) health? (Select all that apply) 

The bacterial content of the colon affects one’s suscep�bility to infec�on.

Certain bacteria can promote colon cancer.

A healthy human gut only contains one species of bacteria.

An associa�on between the development of allergies and gut flora has been disproven.

EXPLANATION:

Review Topic 10 Lesson 1 Video 4.

Ques�on 13

Prebio�cs are just as important to gut health as probio�cs

True

False

Ques�on 14

How does the produc�on of Champagne differ from the produc�on of white wine?

a) It undergoes a secondary fermen�ng process which produces the bubbles
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b) It is produced using grapes that have been affected with the botry�s rot

c) Red grapes are used while only white grapes can be used to make white wine

d) Carbon dioxide is added to the white wine to produce the bubbles

Ques�on 15

What is the name for the strain of beneficial microbial flora isolated from the intes�ne of a healthy
person that produces short chain fa�y acids which promote healthy colon cell growth?

a) Probio�cs

b) Lactobacillus-GG

c) Prebio�cs

d) Inulin

Ques�on 16

Recent research has iden�fied compounds called agavins that are isolated from the tequila plant.
Agavins are made up of a string of fructose monosaccharides linked together forming an indiges�ble
large polymer called a fructan which can serve as dietary fibre.

Based on this descrip�on, in terms of intes�nal health, how would you categorize this health food
product?

Answer: prebio�cs

EXPLANATION:

Prebio�cs serve as food for bacteria in the gut. The structure of agavins is similar to inulin found in
jerusalem ar�chokes which was discussed in Topic 10 Lesson 1 Video 4. You can find out more
about agavins here.

Ques�on 17
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Since the 1990's, what method is commonly used to produce chymosin, the ac�ve ingredient in
rennet?

a) Through controlled laboratory synthesis

b) Specialized bacteria can now produce it

c) It is extracted from the stomach of calves

d) Gene�cally modified yeast cells produce it

Ques�on 18

What are the by-products of alcoholic fermenta�on?

a) Ethanol + water

b) Methanol + ace�c acid

c) Ethanol + carbon dioxide

d) Lac�c acid + acetyl alcohol

Ques�on 19

Which of the following is a benefit of wine consump�on with respect to heart disease?

a) Drinking wine reduces the risk of heart disease by increasing small par�cle LDL
cholesterol levels.

b) It has been shown that wine contains a substance that forms a protec�ve coa�ng on the
arterial walls.

c) Wine contains components that increase the oxida�on of LDL cholesterol thus helping to
eliminate it from the body.

d) Studies have shown that drinking wine may increase HDL cholesterol levels.

Ques�on 20



During its metabolism, what compound is ethanol converted to that contributes to the feeling of a
hangover?

a) Ace�c acid

b) Histamine

c) Acetaldehyde

d) Congeners

Ques�on 21

The cane sugar in organic candy has the same detrimental health effects as the white sugar in
conven�onal candy.

True

False

EXPLANATION:

Whether you sa�sfy your sweet-tooth with white sugar (sucrose) from conven�onal candy or
organic sugar cane it’s the same chemical ‘either way you bite it.’

Ques�on 22

What compound does watermelon contain that can be converted to the amino acid arginine, the
precursor for nitric oxide, which is responsible for vasodila�on and poten�al Viagra-like effects.

a) Citrulline

b) Methionine

c) Arginine

d) Tryptophan
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