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What is the chemistry of food products?  

LEARNING source sustainability MATTERS

chemistry matters

A chemical is any substance consisting of matter. This includes 
any liquid, solid, or gas. Chemicals  are essential building blocks for 
everything in the world. All matter, including people, animals and 
plants, consist of chemicals and chemical compounds. 

Our food is also made up of chemicals. Proteins, carbohydrates and 
fats are all types of chemical compounds that combine to make up 
a food. The taste, texture and appearance of food can be altered by 
the addition or substitution of natural or human-made chemical food 
components. For example, increasing or decreasing the fat in a food 
can change its taste and texture.  

Chemical substances play an important role in food production, 
preservation and safety. For example, food additives can prolong 
the shelf life of foods, making them safe to store for much longer. 
Natural preservatives, such as salt or vinegar, can also preserve 
foods. Preservatives can make foods safe to transport over long 
distances. 

Other chemical substances, such as colours, can make food more 
attractive. Flavourings, like salt, are also used to make food tastier. 

Food packaging materials and containers such as bottles, cups and 
plates, used to improve food handling and transport, are made of 
chemical compounds such as plastic.

Other chemicals can be used to fight diseases in farm animals or 
crops. Pesticides are generally chemical or biological (such as a 
virus, bacterium, or fungus) that get rid of or discourage pests.

Not all chemicals are safe or helpful. Some organisms naturally 
produce toxins that can contaminate crops and be a concern 
for human and animal health. For example, substances called 
mycotoxins, which are toxic compounds naturally produced by fungi, 
are harmful to both people and animals. 

What conscious choices do you make as 
a consumer?   

Escherichia coli (E. coli) is a bacterium 
that is commonly found in the gut of 
humans and warm-blooded animals. 
Most strains of E. coli are harmless. 
Some strains however, such as Shiga 
toxin-producing E. coli (STEC), can 
cause severe foodborne disease. It 
is transmitted to humans primarily 
through consumption of contaminated 
foods, such as raw or undercooked 
ground meat products, raw milk, and 
contaminated raw vegetables and 
sprouts.
World Health Organization. (2018). E.Coli. Online.  
www.who.int/news-room/fact-sheets/detail/e-coli

E. coli   
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People can also be exposed to both naturally occurring and 
manufactured chemical compounds that are present at various 
levels in the environment, for example, in soil, water and the 
atmosphere. Sustainable farming practices are concerned with 
reducing or eliminating these chemical compounds in those 
environments.

organic and inorganic   

An organic compound is a chemical substance that originated 
from a living thing and contains carbon in its structure. Carbon is  
essential for all life on the planet. Other elements, such as hydrogen, 
oxygen and nitrogen, combine with carbon to make organic 
compounds. Examples of organic compounds include fats, sugars, 
proteins, nucleic acids, enzymes and hydrocarbon fuels.  

Sucrose, commonly known as table sugar, has a chemical name 
written as C12H22O11. The elements that form sugar are carbon, 
hydrogen and oxygen. As a result, sugar qualifies as an organic 
compound. Similarly, methane — which is CH4 — also has carbon and 
hydrogen components in its structure. Therefore, methane is also  
an organic compound.

On the other hand, scientists define an inorganic compound as  
one that typically lacks carbon molecules and does not contain a   
carbon-to-hydrogen (C-H) bond. 

Most inorganic compounds tend to be 
minerals and come from rocks. Inorganic 
compounds are not derived from living 
matter and include examples such as table 
salt and silver. Some inorganic compounds 
do contain carbon in them. For example, 
carbon monoxide has carbon atoms, however, 
not enough to classify it under organic 
compounds. The same applies to carbon 
dioxide.

Additional examples of inorganic compounds 
are ammonium sulfide and calcium chloride. 
The chemical composition of the two can be 
seen in their chemical names: (NH4)2S and 
CaCl2. None of these compounds qualify to be 
called organic since they lack carbon.

Why does all of the food that we  
eat — including meat — begin with the 
growth of plants?   
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organic applies to agriculture

You've likely seen, bought or eaten organic foods. What does organic 
mean in Canada? And what does it have to do with 
chemistry? 

Many people think of organic as a “chemical-
free” choice, and while organic farmers cannot 
use synthetic herbicides and pesticides, that 
assumption isn’t entirely true. Oxygen and water 
are both chemicals; fruits are made of chemicals, 
so are your clothes and your blood. A chemical, in 
the broadest sense, is anything composed of one or 
more of the chemical elements — which is almost 
everything. However, in popular use, chemicals 
can often be associated with substances that are 
created artificially or synthetically. 

In order for something to be organic, it must meet 
certain guidelines. For example, a crop cannot 
be a genetically modified organism (GMO) or use 
pesticides and synthetic fertilizers. For livestock, 
this means the animals must have access to the 
outdoors, and they cannot be raised with the use of antibiotics, 
synthetic growth hormones or animal by-products. This also means 
that sick animals cannot be treated with antibiotics on organic 
farms. 

Any food, seed, or animal feed that is labelled organic is regulated 
by the Canadian Food Inspection Agency (CFIA). The Canada Organic 
Regime is the governing body that determines if a product can be 
labeled as organic. The Canada Organic logo implies that at least 95 
percent of the ingredients in the product are certified organic.

 Organic or conventional   

What does “organic food” mean? 

Farmers and the production techniques they use are very diverse, and organic and 
conventional farmers have a lot in common — some farmers even produce both 
conventional and organic crops. Sustainable production is key, with both types 
of farming focusing on a wide variety of production techniques, including crop 
rotation, improving soil health, building local and export markets, and using natural 
pest control methods.

What misconceptions may exist about 
organic foods? What other examples of 
food or farming related myths do you 
think you have encountered in media? 
Why do you think these are myths?
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Organic farmers can in fact use naturally derived 
pesticides to control pests. Just as with crop protection 
products used by conventional farmers, however, these 
substances must be approved by the Pest Management 
Regulatory Agency, which is part of Health Canada....

Are organic foods healthier or safer than regular food? 

Organically and conventionally produced foods are 
virtually the same. Researchers across the globe 
have compared organic and conventional foods for 
nutritional differences, but consistent answers have 
not been found. Some studies have shown higher levels 
of some nutrients in organic food, while others have 
found higher levels of nutrients in food produced using 
conventional methods. All agricultural food products 
— meat, eggs, dairy, fruits, vegetables, and others — 
are rich in nutrients and part of Canada’s Food Guide. 
Whether organically or conventionally produced, all food 
in Canada must meet the same food safety standards. 
While pesticide residues can be found on food from both 
production systems, federal regulations limit residues to 
levels far below the amount that could potentially pose a 
health concern.

Farm & Food Care (2017). The Real Dirt on Farming. Online: pp.26-27.  www.realdirtonfarming.ca/assets/docs/PDFs/2017-
dirt-eng.pdf

 food is all about nutrients  

Nutrients are chemical substances that are required by every living 
thing to survive. They are necessary to the lives of people, plants, 
animals and all other organisms. The nutrients in food provide 
the energy needed for organisms to thrive; they are used in every 
process of an organism’s body.

Carbohydrates, proteins, and lipids are all part of a group of essential 
nutrients called macronutrients. “Macro” means large, and these are 
the nutrients that people need in the largest amounts.

Each gram of a macronutrient supplies a specific amount of energy. 
The amount of energy in a food is indicated by the number of calories 
it has. A calorie is a unit of energy, often measured in a unit called 
kCal. 

http://www.realdirtonfarming.ca/assets/docs/PDFs/2017-dirt-eng.pdf
http://www.realdirtonfarming.ca/assets/docs/PDFs/2017-dirt-eng.pdf
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What is the effect of a molecule that has 
an unsaturated (i.e., presence of double 
bonds) structure on the amount of 
storable energy compared to a molecule 
with a saturated (i.e., mainly single 
bonds) structure?   

Proteins are the building blocks of many essential parts of the body, 
including muscles, organs, and cells. Carbohydrates are used for 
energy and are important for brain function. Lipids, or fats as they 
are sometimes referred to, play several roles, including that of high-
energy storage and cell structure. 

The chemistry of fat storage works differently than that of sugar 
storage, making them easier to break down. One important 
difference is in their chemical structure: all commonly eaten 
carbohydrates contain mainly single bonds, while many commonly 
eaten fats have a number of double bonds. 

Vitamins and minerals are part of a group of other essential 
nutrients called micronutrients. “Micro” means small; people need 
micronutrients in small amounts. 

Vitamins have names like vitamin A, vitamin C and vitamin D. 
Vitamins contain the element carbon, which means they are organic 
compounds. They are made by living things. Minerals, such as 
calcium and iron, come from the earth or environment. Minerals do 
not contain carbon, meaning they are inorganic compounds. 

nutrients in the environment  

Nutrients can accumulate, or build up, in the environment. Nutrient-
rich soil or water contains large amounts of nitrogen, carbon, 
phosphorus, sulfur and potassium. These nutrients can come from 
natural sources, like plant and animal remains. Human activity can 
also release these nutrients into the environment. 

As plants and animals die, they decompose. Decomposition releases 
nutrients and organic compounds into the environment. Nutrients 
are either released as liquid or as gas into the atmosphere. Either 
way, these nutrients can enter the water cycle.

Fertilizers, used in agriculture, are rich in carbon, nitrogen and 
phosphorus. These elements are present in different proportions, 
depending on soil or plants needs. 

Farmers use fertilizers on crops such as grains, fruits and 
vegetables. This is necessary when farming depletes the soil of its 
nutrients. Fertilizers maintain soil fertility, so farmers can continue 
to grow nutritious crops and healthy crops. 
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1. What are blue-green algae 
(cyanobacteria)?

Blue-green algae (also called 
cyanobacteria) are a type of bacteria 
that occur naturally in many lakes, 
ponds and reservoirs. These 
bacteria can multiply rapidly during 
the summer, leading to extensive 
growth called a bloom. Some bloom-
forming types of blue-green algae 
(cyanobacteria) produce toxins. When 
these blooms die and decay, these 
toxins may be released into the water.

2. What do blue-green algae 
(cyanobacteria) blooms look like?

Although often referred to as “blue-
green” in color, blue-green algae 
(cyanobacteria) blooms often range 
in color from blue-green or greenish-
brown, brown or red/pink, and often 
smell musty or grassy. Depending upon 
the species, composition, and age of 
the bloom, it may appear like grass 
clippings, globs, fuzz balls or paint/pea 
soup. Decomposing blooms can appear 
discolored (white, purple) and smell of 
ammonia. 
Alberta Health Services. (2019). Frequently Asked Ques-
tions: Blue-green algae (cyanobacteria). Online.  
www.albertahealthservices.ca/assets/news/advisories/
ne-pha-bga-faq.pdf

Blue-green algae 
(cyanobacteria) FAQs

If too much fertilizer is used and not required or used by plants, 
then too many nutrients are released into the environment and 
into water through runoff. This can change the balance and 
proportion of  nutrients in nearby bodies of water. 

The over-abundance of nutrients in bodies of water is called 
eutrophication. Eutrophication can cause algae to grow out 
of control, which uses up oxygen in the water. Excessive algae 
blooms also make it hard for light to filter down through the water. 
This makes it difficult for lower level water plants to grow. When 
algae die, they decompose, which uses up additional oxygen.  
Low levels of oxygen make it hard for other aquatic organisms, 
such as fish, to live. 

Sustainable agriculture practices ensure that the amount of 
fertilizer used is appropriate and will not damage the environment.  

https://www150.statcan.gc.ca/n1/pub/16-201-x/2014000/part-partie3-eng.htm
https://www.albertahealthservices.ca/assets/news/advisories/ne-pha-bga-faq.pdf
https://www.albertahealthservices.ca/assets/news/advisories/ne-pha-bga-faq.pdf
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