
Is water a nutrient?
Although water is absolutely essential to life, it is not usually classified as 
a nutrient. Water is the source of hydrogen for carbohydrate formation by 
photosynthesis. Water forms from 70% to 95% of the mass of cells. Water 
plays many essential roles in the metabolism of all organisms.

Where do we get our carbohydrates?
Carbohydrates supply energy. Animal sources of food are notoriously 
poor in carbohydrates, milk being the major exception. Our body, at a 
maximum, can only store of about 0.4 kg of carbohydrate in the form of 
glycogen (animal starch). Any excess carbohydrates are converted into 
lipids and stored in our body. Plant tissue can be an abundant source of 
carbohydrates. The main sources in our diet are potatoes, pasta, rice and 
bread. 

Is fat important?
Fat is extremely important. If excess energy was stored in the form 
of carbohydrate it would take up five times as much space. Fat stores 
energy extremely efficiently. Also, lipids have higher hydrogen content 
than carbohydrates or proteins. This means that 1g of lipid supplies 
more than twice the energy of 1g of the others. It is important to realise 
that lipids – triglycerides, phospholipids and cholesterol - are the major 
structural components of cell membranes and so cell structure, as we 
know it, would be impossible without lipids. Also fats such as Omega 3 
fats are essential to maintain a healthy balanced diet. These fats are found 
in fish such as salmon and mackerel, fish oils, vegetable oils, and leafy 
green vegetables. 

However, the law of conservation of energy states that energy cannot be 
created or destroyed and so, if your energy intake exceeds your energy 
expenditure, the excess energy will be stored as fat. Excessive body fat 
reserves are associated with many health problems.

Getting the proper supply of vitamins
To ensure a sufficient amount of vitamins are provided for the body a 
varied but balanced diet should be eaten. Vitamins are very influential 
biomolecules which are needed in small quantities in the diet to maintain 
good health. These vitamins are produced by other organisms, especially 
plants, yeast, bacteria and other animals. 

Altogether, we need 13 vitamins, some of which are water-soluble and the 
others fat-soluble. However care is required because, although deficiency 
causes problems, excess intake of vitamins can also be damaging to 
health. Examples of vitamins vital to our health are Vitamins A, B, C and D.

What are minerals?
Minerals are water-soluble inorganic salts that contain elements in a 
form that organisms can use in their metabolism. In addition to carbon, 
hydrogen and oxygen at least twenty other elements are known to be 
essential to our metabolism e.g. calcium, iron, copper, zinc, sodium, 
chlorine, fluorine and iodine to name a few.  In comparison to protein lipid 
and carbohydrate we need only a tiny quantity of minerals. Mainly, we 
obtain the minerals in our food with only a minor amount in our drinking 
water.  Plants obtain their minerals by absorbing them from the soil e.g. 
nitrate for nitrogen, potassium, phosphorus, calcium and magnesium. 

What is a nutrient? 
In this lesson we will look at the importance of nutrition and the 
role each of the main biomolecules - proteins, carbohydrates, 
lipids (fats, oils) and vitamins as well as the role of minerals in 
providing a balanced diet to supply our body with sufficient 
nutrients.

A nutrient is any substance absorbed by an organism from its external 
environment and used in the organism’s metabolism. Nutrients are 
both a source of energy and a source of materials needed for growth, 
maintenance, defence and reproduction of cells.  

What is food?
Food is a nutrient-rich material. As such, it is a good source of one or more 
of the following - proteins, carbohydrates and lipids. In addition, our diet 
must also contain foods which supply vitamins, minerals and water. The 
process by which an organism obtains energy and materials needed for 
its metabolism is called nutrition.

What is metabolism?
Metabolism is all the biochemical reactions, both anabolic and catabolic, 
that take place in the life of an organism. Anabolism is the formation of large 
complex organic molecules by the linking smaller simpler biomolecules. 
Anabolic reactions require energy to take place. Catabolism is the 
breakdown of these large complex biomolecules into smaller simpler 
biomolecules. Catabolic reactions release energy as they occur.

Heterotrophs versus autotrophs
Heterotrophs are unable to create their own nutrition and, therefore, must 
get it from an external source. Animals and humans are heterotrophs. This 
means we consume ready-made food (organic matter) in order to obtain 
energy and materials for life. Plants, on the other hand, are autotrophs. This 
means that they are able to produce their own nutrition using inorganic 
materials such as carbon dioxide, light and water.  The use of light for this 
purpose is called photosynthesis. 

What nutrients are in our diet?
We need relatively large quantities of proteins, carbohydrates and lipids 
in our diets. These are called are high volume nutrients. Vitamins and 
minerals are only needed in very small quantities.

Why is protein needed in out diet?
Proteins are large, complex biomolecules. Protein is important for 
performing important structural and metabolic tasks. About 70g of protein 
is required every day to make up for the normal daily loss of protein from 
the body. Extra protein is needed to build muscle if a high level of physical 
activity is undertaken. Excess protein cannot be stored in our body; 
instead it is converted into carbohydrates or fat. Main sources of protein 
are meat, fish, eggs, milk, beans and peas.

Fish - Food for life

Fish has always been seen as a food necessary for good health, and 
research over the past few decades has confirmed that fish plays a 
major role in protecting against heart disease and may also play a 
role in the prevention of other illnesses.

Much of the importance of fish in health has come from research into 
long chain polyunsaturated fatty acids (PUFA) and the n-3 family.  
n-3 Fats are also generally known as omega 3 fats.  Oil-rich fish, 
in particular, is an excellent source of two important n-3 PUFAs, 
eicosapentaenoic acid (EFA) and docosahexaenoic acid (DHA).

Marine algae are the only form of life that can easily make long chain 
n-3 PUFA.  As fish feed on algae they, in turn, become rich resources 
of these important omega 3 fats.  Although most animals, including 
humans, can make long chain omega 3 fats, most have difficulty in 
doing this and so benefit from eating these fats as part of their normal 
diet.

The effect of omega 3 fats on coronary heart disease has been 
extensively studied since it was first noted that the Inuit population, 
whose diets contained high levels of omega 3, had significantly 
lower levels of heart disease.  One study showed a 52% lower risk of 
sudden cardiac death with the consumption of one fish meal a week 
or more.  Interestingly, the group with the higher fish consumption 
also showed lower risk of mortality from any cause, suggesting other 
possible beneficial effects of fish. 

Research is on-going into the benefits of including omega 3 fats in 
the diets of those suffering with arthritis, ADHD, dyslexia, depression, 
schizophrenia, Alzeheimer’s disease and a range of other conditions. 
Early results are promising for many, although more research is 
needed to confirm results before strong recommendations can be 
made.

Fish provides not only omega 3 fats but is also an excellent source of 
protein, vitamins, minerals and other nutrients that are important for 
a healthy body.  Nutritionists recommend we eat two portions of fish 
per week, one of which should be oil-rich fish like salmon, mackerel, 
herring and trout.

Visit www.bim.ie for more information 

BIM is the State Agency responsible for developing the 
Irish Seafood industry. BIM’s primary objective is to ensure 
a long-term, economically viable and sustainable future for 
Ireland’s coastal communities, whose livelihoods directly 
or indirectly depend on the seafood industry, at sea and 
ashore. BIM provides a broad range of development 
services to the industry, from the sea to the table.

BIM has focused on the modernisation and restructuring of 
the Irish fishing fleet to improve safety and working conditions 
for fishermen.  BIM has developed environmentally-friendly 
fishing methods such as square mesh panels to release 
juvenile fish and acoustic devices to deter dolphins from 
accidentally entering tuna nets.  

BIM also supports the sustainable development of the 
aquaculture industry that produces farmed fish and 
shellfish. BIM has developed environmental initiatives such 
as CLAMS (Co-ordinated Local Aquaculture Management 
Systems), a system to encourage public consultation on 
local aquaculture and ECOPACT, designed to encourage 
adoption of Environmental Management Systems within 
the aquaculture sector. 

BIM’s marketing strategy promotes the consumption 
of quality Irish seafood products at home and abroad. It 
achieves this by offering commercially relevant services to 
the industry at all stages from vessel or fish farm to fork. 
The services include financial support and providing key 
product and market information through BIM’s overseas 
offices. The Seafood Development Centre (SDC) provides 
consultancy advice on seafood product innovation and 
food related legislation.

BIM’s training centres are based in Greencastle and 
Castletownbere and are supported by two mobile Coastal 
Training Units. The aim is to develop a  knowledge - based 
Irish seafood industry and provide essential skills and 
safety training to all sectors. Courses are available to new 
entrants or those already engaged in the industry.

For more information about BIM please log on to 
www.bim.ie or www.sciencetechnologyaction.com 
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Anabolic reactions require energy to take place. Catabolism is the 
breakdown of these large complex biomolecules into smaller simpler 
biomolecules. Catabolic reactions release energy as they occur.

Heterotrophs versus autotrophs
Heterotrophs are unable to create their own nutrition and, therefore, must 
get it from an external source. Animals and humans are heterotrophs. This 
means we consume ready-made food (organic matter) in order to obtain 
energy and materials for life. Plants, on the other hand, are autotrophs. This 
means that they are able to produce their own nutrition using inorganic 
materials such as carbon dioxide, light and water.  The use of light for this 
purpose is called photosynthesis. 

What nutrients are in our diet?
We need relatively large quantities of proteins, carbohydrates and lipids 
in our diets. These are called are high volume nutrients. Vitamins and 
minerals are only needed in very small quantities.

Why is protein needed in out diet?
Proteins are large, complex biomolecules. Protein is important for 
performing important structural and metabolic tasks. About 70g of protein 
is required every day to make up for the normal daily loss of protein from 
the body. Extra protein is needed to build muscle if a high level of physical 
activity is undertaken. Excess protein cannot be stored in our body; 
instead it is converted into carbohydrates or fat. Main sources of protein 
are meat, fish, eggs, milk, beans and peas.

Fish - Food for life

Fish has always been seen as a food necessary for good health, and 
research over the past few decades has confirmed that fish plays a 
major role in protecting against heart disease and may also play a 
role in the prevention of other illnesses.

Much of the importance of fish in health has come from research into 
long chain polyunsaturated fatty acids (PUFA) and the n-3 family.  
n-3 Fats are also generally known as omega 3 fats.  Oil-rich fish, 
in particular, is an excellent source of two important n-3 PUFAs, 
eicosapentaenoic acid (EFA) and docosahexaenoic acid (DHA).

Marine algae are the only form of life that can easily make long chain 
n-3 PUFA.  As fish feed on algae they, in turn, become rich resources 
of these important omega 3 fats.  Although most animals, including 
humans, can make long chain omega 3 fats, most have difficulty in 
doing this and so benefit from eating these fats as part of their normal 
diet.

The effect of omega 3 fats on coronary heart disease has been 
extensively studied since it was first noted that the Inuit population, 
whose diets contained high levels of omega 3, had significantly 
lower levels of heart disease.  One study showed a 52% lower risk of 
sudden cardiac death with the consumption of one fish meal a week 
or more.  Interestingly, the group with the higher fish consumption 
also showed lower risk of mortality from any cause, suggesting other 
possible beneficial effects of fish. 

Research is on-going into the benefits of including omega 3 fats in 
the diets of those suffering with arthritis, ADHD, dyslexia, depression, 
schizophrenia, Alzeheimer’s disease and a range of other conditions. 
Early results are promising for many, although more research is 
needed to confirm results before strong recommendations can be 
made.

Fish provides not only omega 3 fats but is also an excellent source of 
protein, vitamins, minerals and other nutrients that are important for 
a healthy body.  Nutritionists recommend we eat two portions of fish 
per week, one of which should be oil-rich fish like salmon, mackerel, 
herring and trout.

Visit www.bim.ie for more information 

BIM is the State Agency responsible for developing the 
Irish Seafood industry. BIM’s primary objective is to ensure 
a long-term, economically viable and sustainable future for 
Ireland’s coastal communities, whose livelihoods directly 
or indirectly depend on the seafood industry, at sea and 
ashore. BIM provides a broad range of development 
services to the industry, from the sea to the table.

BIM has focused on the modernisation and restructuring of 
the Irish fishing fleet to improve safety and working conditions 
for fishermen.  BIM has developed environmentally-friendly 
fishing methods such as square mesh panels to release 
juvenile fish and acoustic devices to deter dolphins from 
accidentally entering tuna nets.  

BIM also supports the sustainable development of the 
aquaculture industry that produces farmed fish and 
shellfish. BIM has developed environmental initiatives such 
as CLAMS (Co-ordinated Local Aquaculture Management 
Systems), a system to encourage public consultation on 
local aquaculture and ECOPACT, designed to encourage 
adoption of Environmental Management Systems within 
the aquaculture sector. 

BIM’s marketing strategy promotes the consumption 
of quality Irish seafood products at home and abroad. It 
achieves this by offering commercially relevant services to 
the industry at all stages from vessel or fish farm to fork. 
The services include financial support and providing key 
product and market information through BIM’s overseas 
offices. The Seafood Development Centre (SDC) provides 
consultancy advice on seafood product innovation and 
food related legislation.

BIM’s training centres are based in Greencastle and 
Castletownbere and are supported by two mobile Coastal 
Training Units. The aim is to develop a  knowledge - based 
Irish seafood industry and provide essential skills and 
safety training to all sectors. Courses are available to new 
entrants or those already engaged in the industry.

For more information about BIM please log on to 
www.bim.ie or www.sciencetechnologyaction.com 
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Is water a nutrient?
Although water is absolutely essential to life, it is not usually classified as 
a nutrient. Water is the source of hydrogen for carbohydrate formation by 
photosynthesis. Water forms from 70% to 95% of the mass of cells. Water 
plays many essential roles in the metabolism of all organisms.

Where do we get our carbohydrates?
Carbohydrates supply energy. Animal sources of food are notoriously 
poor in carbohydrates, milk being the major exception. Our body, at a 
maximum, can only store of about 0.4 kg of carbohydrate in the form of 
glycogen (animal starch). Any excess carbohydrates are converted into 
lipids and stored in our body. Plant tissue can be an abundant source of 
carbohydrates. The main sources in our diet are potatoes, pasta, rice and 
bread. 

Is fat important?
Fat is extremely important. If excess energy was stored in the form 
of carbohydrate it would take up five times as much space. Fat stores 
energy extremely efficiently. Also, lipids have higher hydrogen content 
than carbohydrates or proteins. This means that 1g of lipid supplies 
more than twice the energy of 1g of the others. It is important to realise 
that lipids – triglycerides, phospholipids and cholesterol - are the major 
structural components of cell membranes and so cell structure, as we 
know it, would be impossible without lipids. Also fats such as Omega 3 
fats are essential to maintain a healthy balanced diet. These fats are found 
in fish such as salmon and mackerel, fish oils, vegetable oils, and leafy 
green vegetables. 

However, the law of conservation of energy states that energy cannot be 
created or destroyed and so, if your energy intake exceeds your energy 
expenditure, the excess energy will be stored as fat. Excessive body fat 
reserves are associated with many health problems.

Getting the proper supply of vitamins
To ensure a sufficient amount of vitamins are provided for the body a 
varied but balanced diet should be eaten. Vitamins are very influential 
biomolecules which are needed in small quantities in the diet to maintain 
good health. These vitamins are produced by other organisms, especially 
plants, yeast, bacteria and other animals. 

Altogether, we need 13 vitamins, some of which are water-soluble and the 
others fat-soluble. However care is required because, although deficiency 
causes problems, excess intake of vitamins can also be damaging to 
health. Examples of vitamins vital to our health are Vitamins A, B, C and D.

What are minerals?
Minerals are water-soluble inorganic salts that contain elements in a 
form that organisms can use in their metabolism. In addition to carbon, 
hydrogen and oxygen at least twenty other elements are known to be 
essential to our metabolism e.g. calcium, iron, copper, zinc, sodium, 
chlorine, fluorine and iodine to name a few.  In comparison to protein lipid 
and carbohydrate we need only a tiny quantity of minerals. Mainly, we 
obtain the minerals in our food with only a minor amount in our drinking 
water.  Plants obtain their minerals by absorbing them from the soil e.g. 
nitrate for nitrogen, potassium, phosphorus, calcium and magnesium. 

What is a nutrient? 
In this lesson we will look at the importance of nutrition and the 
role each of the main biomolecules - proteins, carbohydrates, 
lipids (fats, oils) and vitamins as well as the role of minerals in 
providing a balanced diet to supply our body with sufficient 
nutrients.

A nutrient is any substance absorbed by an organism from its external 
environment and used in the organism’s metabolism. Nutrients are 
both a source of energy and a source of materials needed for growth, 
maintenance, defence and reproduction of cells.  

What is food?
Food is a nutrient-rich material. As such, it is a good source of one or more 
of the following - proteins, carbohydrates and lipids. In addition, our diet 
must also contain foods which supply vitamins, minerals and water. The 
process by which an organism obtains energy and materials needed for 
its metabolism is called nutrition.

What is metabolism?
Metabolism is all the biochemical reactions, both anabolic and catabolic, 
that take place in the life of an organism. Anabolism is the formation of large 
complex organic molecules by the linking smaller simpler biomolecules. 
Anabolic reactions require energy to take place. Catabolism is the 
breakdown of these large complex biomolecules into smaller simpler 
biomolecules. Catabolic reactions release energy as they occur.

Heterotrophs versus autotrophs
Heterotrophs are unable to create their own nutrition and, therefore, must 
get it from an external source. Animals and humans are heterotrophs. This 
means we consume ready-made food (organic matter) in order to obtain 
energy and materials for life. Plants, on the other hand, are autotrophs. This 
means that they are able to produce their own nutrition using inorganic 
materials such as carbon dioxide, light and water.  The use of light for this 
purpose is called photosynthesis. 

What nutrients are in our diet?
We need relatively large quantities of proteins, carbohydrates and lipids 
in our diets. These are called are high volume nutrients. Vitamins and 
minerals are only needed in very small quantities.

Why is protein needed in out diet?
Proteins are large, complex biomolecules. Protein is important for 
performing important structural and metabolic tasks. About 70g of protein 
is required every day to make up for the normal daily loss of protein from 
the body. Extra protein is needed to build muscle if a high level of physical 
activity is undertaken. Excess protein cannot be stored in our body; 
instead it is converted into carbohydrates or fat. Main sources of protein 
are meat, fish, eggs, milk, beans and peas.

Fish - Food for life

Fish has always been seen as a food necessary for good health, and 
research over the past few decades has confirmed that fish plays a 
major role in protecting against heart disease and may also play a 
role in the prevention of other illnesses.

Much of the importance of fish in health has come from research into 
long chain polyunsaturated fatty acids (PUFA) and the n-3 family.  
n-3 Fats are also generally known as omega 3 fats.  Oil-rich fish, 
in particular, is an excellent source of two important n-3 PUFAs, 
eicosapentaenoic acid (EFA) and docosahexaenoic acid (DHA).

Marine algae are the only form of life that can easily make long chain 
n-3 PUFA.  As fish feed on algae they, in turn, become rich resources 
of these important omega 3 fats.  Although most animals, including 
humans, can make long chain omega 3 fats, most have difficulty in 
doing this and so benefit from eating these fats as part of their normal 
diet.

The effect of omega 3 fats on coronary heart disease has been 
extensively studied since it was first noted that the Inuit population, 
whose diets contained high levels of omega 3, had significantly 
lower levels of heart disease.  One study showed a 52% lower risk of 
sudden cardiac death with the consumption of one fish meal a week 
or more.  Interestingly, the group with the higher fish consumption 
also showed lower risk of mortality from any cause, suggesting other 
possible beneficial effects of fish. 

Research is on-going into the benefits of including omega 3 fats in 
the diets of those suffering with arthritis, ADHD, dyslexia, depression, 
schizophrenia, Alzeheimer’s disease and a range of other conditions. 
Early results are promising for many, although more research is 
needed to confirm results before strong recommendations can be 
made.

Fish provides not only omega 3 fats but is also an excellent source of 
protein, vitamins, minerals and other nutrients that are important for 
a healthy body.  Nutritionists recommend we eat two portions of fish 
per week, one of which should be oil-rich fish like salmon, mackerel, 
herring and trout.

Visit www.bim.ie for more information 

BIM is the State Agency responsible for developing the 
Irish Seafood industry. BIM’s primary objective is to ensure 
a long-term, economically viable and sustainable future for 
Ireland’s coastal communities, whose livelihoods directly 
or indirectly depend on the seafood industry, at sea and 
ashore. BIM provides a broad range of development 
services to the industry, from the sea to the table.

BIM has focused on the modernisation and restructuring of 
the Irish fishing fleet to improve safety and working conditions 
for fishermen.  BIM has developed environmentally-friendly 
fishing methods such as square mesh panels to release 
juvenile fish and acoustic devices to deter dolphins from 
accidentally entering tuna nets.  

BIM also supports the sustainable development of the 
aquaculture industry that produces farmed fish and 
shellfish. BIM has developed environmental initiatives such 
as CLAMS (Co-ordinated Local Aquaculture Management 
Systems), a system to encourage public consultation on 
local aquaculture and ECOPACT, designed to encourage 
adoption of Environmental Management Systems within 
the aquaculture sector. 

BIM’s marketing strategy promotes the consumption 
of quality Irish seafood products at home and abroad. It 
achieves this by offering commercially relevant services to 
the industry at all stages from vessel or fish farm to fork. 
The services include financial support and providing key 
product and market information through BIM’s overseas 
offices. The Seafood Development Centre (SDC) provides 
consultancy advice on seafood product innovation and 
food related legislation.

BIM’s training centres are based in Greencastle and 
Castletownbere and are supported by two mobile Coastal 
Training Units. The aim is to develop a  knowledge - based 
Irish seafood industry and provide essential skills and 
safety training to all sectors. Courses are available to new 
entrants or those already engaged in the industry.

For more information about BIM please log on to 
www.bim.ie or www.sciencetechnologyaction.com 
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Examination Questions   

2005 Higher Level

Answer the following by writing a word in the space provided

(a) Cellulose is an example of a structural _______________.

(b)  Vitamins are either water-soluble or _______________ -soluble.

(c)  Fats are composed of oxygen, hydrogen and _______________.

(d)   When an iodine solution is added to a food sample and remains red-
brown in colour, _______________ is absent. 

(e)  When two monosaccharides unite they form a _______________.

(f)   Removal of the body of the waste products of metabolism is called  
_______________.

2005 Ordinary Level 

The table below includes some common elements found in food. Complete 
the table by putting a tick

(   ) in the box if an element is present and a cross (X) if an element is 
absent. Two boxes have been completed as examples.

2004 Ordinary Level - Sample Paper.

(a)  Name a fat-soluble vitamin. 
      State a good source of this vitamin in the human diet.
      What disease can you get if this vitamin is absent from you diet? 

(b)  Name two minerals required by the human body.
      In the case of one of these minerals, state its function in the body.

For further examples of past paper exam questions check 
out www.sciencetechnologyaction.com

Activities   

Practical Activities
Mandatory Experiment - Conduct a qualitative test for: starch, fat, a 
reducing sugar, a protein. 

Investigative Activities
At home, peel a potato and chew, without swallowing, a small piece of the 
fresh raw potato. Keep the mash rolling about in your mouth and note any 
change in sweetness. Explain your observations.

Place a ‘sweet’ on your tongue and let it sit there without moving it. 
Describe what appears to happen the taste. Now roll it around in your 
mouth and describe what appears to happen to the taste. Explain your 
observations.

Test ordinary table sugar (sucrose) with Benedict’s or Fehling’s solutions 
as you would for glucose, fructose, lactose, maltose. Describe the results 
and what your conclusion is.

Collect some household ‘dust’ and test it with Biuret Reagent. Describe 
the results and what your conclusion is.  

The first recognised nutritional disease was beriberi. Investigate Christiann 
Eijkman’s research into beriberi and its connection to your breakfast bowl 
of cornflakes.

Also investigate the work of Frederick Hopkins who made the first general 
scientific study of vitamins.

Investigate the discovery of vitamin D in cod liver oil by Elmer McCollum 
in 1922.  

Is oxygen (O2) a nutrient? Investigate this statement based on the definition 
of a nutrient.  

Syllabus Reference

Leaving Certificate Biology:
Unit 1.2.3 Characteristics of Life, 1.3.1 – Function of Food,  
1.3.2 – Chemical Elements, 1.3.3/4 – Biomolcular structures and 
components of food, 1.3.5 – Energy transfer reactions,  
1.3.6/7 Structural and metabolic role of biomolecules,  
1.3.8 – Minerals, 1.3.9 – Water

Junior Certificate Science:
Section 1A – Food, Digestion and Body Systems,  
Section 1C – Characteristics of Living things

Learning Objectives

On completing this section, the student will be able to:

• Define nutrition

• Discuss the main biomolecules present in food and their role

• Define metabolism

• Explain the difference between heterotrophs and autotrophs

• List sources of main nutrients in food

• Understand the importance of omega 3 fats in the diet 

Did You Know?  

That a potato does not contain any fat. A medium sized potato provides 
as much Vitamin C as an orange and as much Potassium as a banana.

If a person is exercising for a short period of time, for example thirty 
minutes of walking or jogging, the body will release glycogen to be used 
for energy. If you’re exercising for an extended period of time, or doing 
more strenuous exercise, the body will turn to it’s fat reserve for energy.

Only one person in 10 regularly consumes the recommended five servings 
of fruits and vegetables a day. Skipping meals, dieting, and eating meals 
high in sugar and fat all contribute to poor nutrition.

Lipid is another word for fat. A lipid can be more formally defined as a 
substance such as a fat, oil or wax that dissolves in alcohol but not in water.

True or False
Indicate whether the following are true (T) or false (F) 
by drawing a circle around T or F.

(a) Nutrients are imported from our external environment

(b) All nutrients are a source of energy. 

(c)  All the chemical reactions occurring in an organism is 
called metabolism.

(d) Anabolism involves the release of energy. 

(e) Our type of nutrition is autotrophism i.e. we are producers.

(f) Water is the nutrient needed in greatest quantity.

(g) We cannot store excess protein in our body.

(h) Meat and fish are not a good source of protein. 

(i) Lipid is soluble in water. 

(j)   Most of the energy stored in our body is in the form of 
carbohydrate. 

(k)  Lipid has relatively higher hydrogen content than 
carbohydrate.

Check your answers to these questions on
www.sciencetechnologyaction.com

T F

T F

T F

   
T F

T F

T F

T F

T F

T F

T F

   
T F

General Learning Points

•  We require a variety of substances from our external environment to live.

•  Nutrient rich material is known as food.

•  The nutrients frequently obtained in large quantity are protein, 
carbohydrate and lipid.

•  Vitamins and minerals are essential for normal development and health. 

•  There are two major nutritional types of organism – autotrophs and 
heterotrophs.

•  Autotrophs feed the world.

•  Although ‘fat’ has a bad reputation the structure of life depends on 
fat as it is the main component of cell membranes.

•  Our feeding habits i.e. diet, must be balanced to match our sex, 
age, and level of physical activity.

•  Malnutrition can be due to excessive food intake not just food 
deficiency.

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Nutrient; organism; environment; metabolism; reproduction; protein; 
carbohydrate; lipid; vitamin; minerals; nutrition; anabolism; catabolism; 
organic; heterotroph; autotroph; producer; muscle; glucose; amino acid; 
glycogen; starch; fat; triglyceride; phospholipid; cholesterol; cell; cell 
membranes; balanced diet;  inorganic; salts; element; photosynthesis.

Check the Glossary of Terms for this lesson at 
www.sciencetechnologyaction.com

Vitamin comes form the German name vitamine, vita meaning life and 
amine meaning amino as it was originally thought that all vitamins contain 
amino acids.

The letters (A, B, C and so on) were assigned to the vitamins in the order 
of their discovery. The one exception was vitamin K which was assigned its 
“K” from “Koagulation” by the Danish researcher Henrik Dam.

Vitamin C was first isolated in 1928, In 1932 it was proved to be the 
substance  which prevents scurvy. Szent-Gyorgyi was awarded the Nobel 
prize for this discovery.

Biographical Notes

Elmer Vernon McCollum

During 1912  to 1915 while studying at the University of Wisconsin, Elmer 
Vernon McCollum and his colleagues were carrying out experiments to 
determine what food rations would best promote growth in cattle and 
farm animals. During their experiments they discovered Vitamin A and B. 
These experiments were to establish the study of nutrition. McColllum later 
studied the relationship between diet, sunshine and rickets, and initiated 
the idea that there was a vitamin that regulates metabolism in bones – 
Vitamin D. McCallum also had a belief that many unexplained illnesses 
including mental illness were due to the effects of inorganic materials 
– minerals. 

You can find out more about these and other great 
scientists at www.sciencetechnologyaction.com

                 Carbohydrate Protein                     Fat

Oxygen    

Nitrogen               X

Hydrogen

Carbon
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Is water a nutrient?
Although water is absolutely essential to life, it is not usually classified as 
a nutrient. Water is the source of hydrogen for carbohydrate formation by 
photosynthesis. Water forms from 70% to 95% of the mass of cells. Water 
plays many essential roles in the metabolism of all organisms.

Where do we get our carbohydrates?
Carbohydrates supply energy. Animal sources of food are notoriously 
poor in carbohydrates, milk being the major exception. Our body, at a 
maximum, can only store of about 0.4 kg of carbohydrate in the form of 
glycogen (animal starch). Any excess carbohydrates are converted into 
lipids and stored in our body. Plant tissue can be an abundant source of 
carbohydrates. The main sources in our diet are potatoes, pasta, rice and 
bread. 

Is fat important?
Fat is extremely important. If excess energy was stored in the form 
of carbohydrate it would take up five times as much space. Fat stores 
energy extremely efficiently. Also, lipids have higher hydrogen content 
than carbohydrates or proteins. This means that 1g of lipid supplies 
more than twice the energy of 1g of the others. It is important to realise 
that lipids – triglycerides, phospholipids and cholesterol - are the major 
structural components of cell membranes and so cell structure, as we 
know it, would be impossible without lipids. Also fats such as Omega 3 
fats are essential to maintain a healthy balanced diet. These fats are found 
in fish such as salmon and mackerel, fish oils, vegetable oils, and leafy 
green vegetables. 

However, the law of conservation of energy states that energy cannot be 
created or destroyed and so, if your energy intake exceeds your energy 
expenditure, the excess energy will be stored as fat. Excessive body fat 
reserves are associated with many health problems.

Getting the proper supply of vitamins
To ensure a sufficient amount of vitamins are provided for the body a 
varied but balanced diet should be eaten. Vitamins are very influential 
biomolecules which are needed in small quantities in the diet to maintain 
good health. These vitamins are produced by other organisms, especially 
plants, yeast, bacteria and other animals. 

Altogether, we need 13 vitamins, some of which are water-soluble and the 
others fat-soluble. However care is required because, although deficiency 
causes problems, excess intake of vitamins can also be damaging to 
health. Examples of vitamins vital to our health are Vitamins A, B, C and D.

What are minerals?
Minerals are water-soluble inorganic salts that contain elements in a 
form that organisms can use in their metabolism. In addition to carbon, 
hydrogen and oxygen at least twenty other elements are known to be 
essential to our metabolism e.g. calcium, iron, copper, zinc, sodium, 
chlorine, fluorine and iodine to name a few.  In comparison to protein lipid 
and carbohydrate we need only a tiny quantity of minerals. Mainly, we 
obtain the minerals in our food with only a minor amount in our drinking 
water.  Plants obtain their minerals by absorbing them from the soil e.g. 
nitrate for nitrogen, potassium, phosphorus, calcium and magnesium. 

What is a nutrient? 
In this lesson we will look at the importance of nutrition and the 
role each of the main biomolecules - proteins, carbohydrates, 
lipids (fats, oils) and vitamins as well as the role of minerals in 
providing a balanced diet to supply our body with sufficient 
nutrients.

A nutrient is any substance absorbed by an organism from its external 
environment and used in the organism’s metabolism. Nutrients are 
both a source of energy and a source of materials needed for growth, 
maintenance, defence and reproduction of cells.  

What is food?
Food is a nutrient-rich material. As such, it is a good source of one or more 
of the following - proteins, carbohydrates and lipids. In addition, our diet 
must also contain foods which supply vitamins, minerals and water. The 
process by which an organism obtains energy and materials needed for 
its metabolism is called nutrition.

What is metabolism?
Metabolism is all the biochemical reactions, both anabolic and catabolic, 
that take place in the life of an organism. Anabolism is the formation of large 
complex organic molecules by the linking smaller simpler biomolecules. 
Anabolic reactions require energy to take place. Catabolism is the 
breakdown of these large complex biomolecules into smaller simpler 
biomolecules. Catabolic reactions release energy as they occur.

Heterotrophs versus autotrophs
Heterotrophs are unable to create their own nutrition and, therefore, must 
get it from an external source. Animals and humans are heterotrophs. This 
means we consume ready-made food (organic matter) in order to obtain 
energy and materials for life. Plants, on the other hand, are autotrophs. This 
means that they are able to produce their own nutrition using inorganic 
materials such as carbon dioxide, light and water.  The use of light for this 
purpose is called photosynthesis. 

What nutrients are in our diet?
We need relatively large quantities of proteins, carbohydrates and lipids 
in our diets. These are called are high volume nutrients. Vitamins and 
minerals are only needed in very small quantities.

Why is protein needed in out diet?
Proteins are large, complex biomolecules. Protein is important for 
performing important structural and metabolic tasks. About 70g of protein 
is required every day to make up for the normal daily loss of protein from 
the body. Extra protein is needed to build muscle if a high level of physical 
activity is undertaken. Excess protein cannot be stored in our body; 
instead it is converted into carbohydrates or fat. Main sources of protein 
are meat, fish, eggs, milk, beans and peas.

Fish - Food for life

Fish has always been seen as a food necessary for good health, and 
research over the past few decades has confirmed that fish plays a 
major role in protecting against heart disease and may also play a 
role in the prevention of other illnesses.

Much of the importance of fish in health has come from research into 
long chain polyunsaturated fatty acids (PUFA) and the n-3 family.  
n-3 Fats are also generally known as omega 3 fats.  Oil-rich fish, 
in particular, is an excellent source of two important n-3 PUFAs, 
eicosapentaenoic acid (EFA) and docosahexaenoic acid (DHA).

Marine algae are the only form of life that can easily make long chain 
n-3 PUFA.  As fish feed on algae they, in turn, become rich resources 
of these important omega 3 fats.  Although most animals, including 
humans, can make long chain omega 3 fats, most have difficulty in 
doing this and so benefit from eating these fats as part of their normal 
diet.

The effect of omega 3 fats on coronary heart disease has been 
extensively studied since it was first noted that the Inuit population, 
whose diets contained high levels of omega 3, had significantly 
lower levels of heart disease.  One study showed a 52% lower risk of 
sudden cardiac death with the consumption of one fish meal a week 
or more.  Interestingly, the group with the higher fish consumption 
also showed lower risk of mortality from any cause, suggesting other 
possible beneficial effects of fish. 

Research is on-going into the benefits of including omega 3 fats in 
the diets of those suffering with arthritis, ADHD, dyslexia, depression, 
schizophrenia, Alzeheimer’s disease and a range of other conditions. 
Early results are promising for many, although more research is 
needed to confirm results before strong recommendations can be 
made.

Fish provides not only omega 3 fats but is also an excellent source of 
protein, vitamins, minerals and other nutrients that are important for 
a healthy body.  Nutritionists recommend we eat two portions of fish 
per week, one of which should be oil-rich fish like salmon, mackerel, 
herring and trout.

Visit www.bim.ie for more information 

BIM is the State Agency responsible for developing the 
Irish Seafood industry. BIM’s primary objective is to ensure 
a long-term, economically viable and sustainable future for 
Ireland’s coastal communities, whose livelihoods directly 
or indirectly depend on the seafood industry, at sea and 
ashore. BIM provides a broad range of development 
services to the industry, from the sea to the table.

BIM has focused on the modernisation and restructuring of 
the Irish fishing fleet to improve safety and working conditions 
for fishermen.  BIM has developed environmentally-friendly 
fishing methods such as square mesh panels to release 
juvenile fish and acoustic devices to deter dolphins from 
accidentally entering tuna nets.  

BIM also supports the sustainable development of the 
aquaculture industry that produces farmed fish and 
shellfish. BIM has developed environmental initiatives such 
as CLAMS (Co-ordinated Local Aquaculture Management 
Systems), a system to encourage public consultation on 
local aquaculture and ECOPACT, designed to encourage 
adoption of Environmental Management Systems within 
the aquaculture sector. 

BIM’s marketing strategy promotes the consumption 
of quality Irish seafood products at home and abroad. It 
achieves this by offering commercially relevant services to 
the industry at all stages from vessel or fish farm to fork. 
The services include financial support and providing key 
product and market information through BIM’s overseas 
offices. The Seafood Development Centre (SDC) provides 
consultancy advice on seafood product innovation and 
food related legislation.

BIM’s training centres are based in Greencastle and 
Castletownbere and are supported by two mobile Coastal 
Training Units. The aim is to develop a  knowledge - based 
Irish seafood industry and provide essential skills and 
safety training to all sectors. Courses are available to new 
entrants or those already engaged in the industry.

For more information about BIM please log on to 
www.bim.ie or www.sciencetechnologyaction.com 
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Examination Questions   

2005 Higher Level

Answer the following by writing a word in the space provided

(a) Cellulose is an example of a structural _______________.

(b)  Vitamins are either water-soluble or _______________ -soluble.

(c)  Fats are composed of oxygen, hydrogen and _______________.

(d)   When an iodine solution is added to a food sample and remains red-
brown in colour, _______________ is absent. 

(e)  When two monosaccharides unite they form a _______________.

(f)   Removal of the body of the waste products of metabolism is called  
_______________.

2005 Ordinary Level 

The table below includes some common elements found in food. Complete 
the table by putting a tick

(   ) in the box if an element is present and a cross (X) if an element is 
absent. Two boxes have been completed as examples.

2004 Ordinary Level - Sample Paper.

(a)  Name a fat-soluble vitamin. 
      State a good source of this vitamin in the human diet.
      What disease can you get if this vitamin is absent from you diet? 

(b)  Name two minerals required by the human body.
      In the case of one of these minerals, state its function in the body.

For further examples of past paper exam questions check 
out www.sciencetechnologyaction.com

Activities   

Practical Activities
Mandatory Experiment - Conduct a qualitative test for: starch, fat, a 
reducing sugar, a protein. 

Investigative Activities
At home, peel a potato and chew, without swallowing, a small piece of the 
fresh raw potato. Keep the mash rolling about in your mouth and note any 
change in sweetness. Explain your observations.

Place a ‘sweet’ on your tongue and let it sit there without moving it. 
Describe what appears to happen the taste. Now roll it around in your 
mouth and describe what appears to happen to the taste. Explain your 
observations.

Test ordinary table sugar (sucrose) with Benedict’s or Fehling’s solutions 
as you would for glucose, fructose, lactose, maltose. Describe the results 
and what your conclusion is.

Collect some household ‘dust’ and test it with Biuret Reagent. Describe 
the results and what your conclusion is.  

The first recognised nutritional disease was beriberi. Investigate Christiann 
Eijkman’s research into beriberi and its connection to your breakfast bowl 
of cornflakes.

Also investigate the work of Frederick Hopkins who made the first general 
scientific study of vitamins.

Investigate the discovery of vitamin D in cod liver oil by Elmer McCollum 
in 1922.  

Is oxygen (O2) a nutrient? Investigate this statement based on the definition 
of a nutrient.  

Syllabus Reference

Leaving Certificate Biology:
Unit 1.2.3 Characteristics of Life, 1.3.1 – Function of Food,  
1.3.2 – Chemical Elements, 1.3.3/4 – Biomolcular structures and 
components of food, 1.3.5 – Energy transfer reactions,  
1.3.6/7 Structural and metabolic role of biomolecules,  
1.3.8 – Minerals, 1.3.9 – Water

Junior Certificate Science:
Section 1A – Food, Digestion and Body Systems,  
Section 1C – Characteristics of Living things

Learning Objectives

On completing this section, the student will be able to:

• Define nutrition

• Discuss the main biomolecules present in food and their role

• Define metabolism

• Explain the difference between heterotrophs and autotrophs

• List sources of main nutrients in food

• Understand the importance of omega 3 fats in the diet 

Did You Know?  

That a potato does not contain any fat. A medium sized potato provides 
as much Vitamin C as an orange and as much Potassium as a banana.

If a person is exercising for a short period of time, for example thirty 
minutes of walking or jogging, the body will release glycogen to be used 
for energy. If you’re exercising for an extended period of time, or doing 
more strenuous exercise, the body will turn to it’s fat reserve for energy.

Only one person in 10 regularly consumes the recommended five servings 
of fruits and vegetables a day. Skipping meals, dieting, and eating meals 
high in sugar and fat all contribute to poor nutrition.

Lipid is another word for fat. A lipid can be more formally defined as a 
substance such as a fat, oil or wax that dissolves in alcohol but not in water.

True or False
Indicate whether the following are true (T) or false (F) 
by drawing a circle around T or F.

(a) Nutrients are imported from our external environment

(b) All nutrients are a source of energy. 

(c)  All the chemical reactions occurring in an organism is 
called metabolism.

(d) Anabolism involves the release of energy. 

(e) Our type of nutrition is autotrophism i.e. we are producers.

(f) Water is the nutrient needed in greatest quantity.

(g) We cannot store excess protein in our body.

(h) Meat and fish are not a good source of protein. 

(i) Lipid is soluble in water. 

(j)   Most of the energy stored in our body is in the form of 
carbohydrate. 

(k)  Lipid has relatively higher hydrogen content than 
carbohydrate.

Check your answers to these questions on
www.sciencetechnologyaction.com
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General Learning Points

•  We require a variety of substances from our external environment to live.

•  Nutrient rich material is known as food.

•  The nutrients frequently obtained in large quantity are protein, 
carbohydrate and lipid.

•  Vitamins and minerals are essential for normal development and health. 

•  There are two major nutritional types of organism – autotrophs and 
heterotrophs.

•  Autotrophs feed the world.

•  Although ‘fat’ has a bad reputation the structure of life depends on 
fat as it is the main component of cell membranes.

•  Our feeding habits i.e. diet, must be balanced to match our sex, 
age, and level of physical activity.

•  Malnutrition can be due to excessive food intake not just food 
deficiency.

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Nutrient; organism; environment; metabolism; reproduction; protein; 
carbohydrate; lipid; vitamin; minerals; nutrition; anabolism; catabolism; 
organic; heterotroph; autotroph; producer; muscle; glucose; amino acid; 
glycogen; starch; fat; triglyceride; phospholipid; cholesterol; cell; cell 
membranes; balanced diet;  inorganic; salts; element; photosynthesis.

Check the Glossary of Terms for this lesson at 
www.sciencetechnologyaction.com

Vitamin comes form the German name vitamine, vita meaning life and 
amine meaning amino as it was originally thought that all vitamins contain 
amino acids.

The letters (A, B, C and so on) were assigned to the vitamins in the order 
of their discovery. The one exception was vitamin K which was assigned its 
“K” from “Koagulation” by the Danish researcher Henrik Dam.

Vitamin C was first isolated in 1928, In 1932 it was proved to be the 
substance  which prevents scurvy. Szent-Gyorgyi was awarded the Nobel 
prize for this discovery.

Biographical Notes

Elmer Vernon McCollum

During 1912  to 1915 while studying at the University of Wisconsin, Elmer 
Vernon McCollum and his colleagues were carrying out experiments to 
determine what food rations would best promote growth in cattle and 
farm animals. During their experiments they discovered Vitamin A and B. 
These experiments were to establish the study of nutrition. McColllum later 
studied the relationship between diet, sunshine and rickets, and initiated 
the idea that there was a vitamin that regulates metabolism in bones – 
Vitamin D. McCallum also had a belief that many unexplained illnesses 
including mental illness were due to the effects of inorganic materials 
– minerals. 

You can find out more about these and other great 
scientists at www.sciencetechnologyaction.com

                 Carbohydrate Protein                     Fat

Oxygen    

Nitrogen               X

Hydrogen

Carbon
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