
The capture location in the enzyme is called the ‘active site’. Note the 
importance of shape for enzyme action – each reaction requires a different 
shaped enzyme in order to capture the particular substrates and align 
them correctly.

What are the general   
characteristics of enzymes?
The main characteristics of enzymes are summarised 
as follows. It is worth memorising these.

a)  Enzymes are biological catalysts.

 b)   Enzymes are composed of protein and so have the characteristics of 
proteins.

c)   An enzyme is specific – catalyses just one particular type of reaction.

d)  Enzyme action is reversible: A + B             C. 

e)    Catalytic ability is lost if the enzyme undergoes a permanent change in 
shape.

f)   Enzyme activity is particularly influenced by pH and temperature.

  (i) pH affects the ability of the active site in capturing and holding the 
substrates; it can also influence the shape of the enzyme.

  (ii) Temperature affects the collision frequency by affecting the motion of 
molecules; abnormally high temperature alters enzyme shape.

What role do vitamins play in the location 
of enzyme action?
Because enzymes are so central to the body’s functions, controlling 
their activity can often be a key to medical drug treatment. Drugs that 
control enzymes can slow down or speed up specific reactions in a way 
that prevents or treats disease. A vitamin is an organic substance which 
is required in the diet in small quantities for efficient metabolism. Most 
vitamins are converted to chemicals (called co-enzymes) that are essential 
for specific enzymes to function. So an absence of or a deficiency in a 
vitamin leads to abnormal metabolism and so to ill health. 
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What is life?
This lesson looks at the role of enzymes in life processes. 
We see what enzymes do and why it is important. We 
examine their characteristics and we look at why vitamins 
can be important for enzyme function. Scientists who work 
in pharmaceutical companies such as Wyeth know all about 
the function and role of enzymes in the human system. This 
knowledge enables them to produce substances such as 
vitamins which help us to maintain healthy bodies.  

It is very difficult to define life. The classic characteristics that distinguish 
living from non-living matter are organisation, nutrition, excretion, response, 
and reproduction.

Other characteristics could be added to this list, like self-generated growth 
and movement, capable of evolution and use of nucleic acid (DNA, RNA) 
for information storage and hereditary material.

When it comes to organisation, all living organisms are composed of one 
or more cells. Bacteria, yeast and Amoeba are unicellular. Human beings 
are multicellular. Our bodies contain about 1014 cells. 

What is a cell?
The cell is the functional unit of life. Its physical and chemical organisation 
is extremely complex. Scientists have been studying cells intensely since 
the first cell was identified almost 350 years ago, but it’s thought that today 
we understand only about 1% of cell metabolism.

What is metabolism?
Metabolism is the complete set of chemical reactions occurring within an 
organism in the process of living and reproducing.

Metabolism is very complex. At any instant at least 4,000 different chemical 
reactions are running in perfect coordination in the average human cell, 
and over 12,000 in a brain cell. To put this in context, remember a human 
cell is about 0.01 mm in diameter – about 30 would fit in single file across 
the full stop at the end of this sentence.  

Metabolism is not only beautifully orchestrated it is also extremely fast. 
What’s the secret behind this speedy biochemistry? Enzymes! 

What is an enzyme?
An enzyme is a biological catalyst – most enzymes are composed of 
proteins, but some RNA molecules function as enzymes too.

A catalyst is a substance that alters the rate of a chemical reaction without 
being destroyed by the reaction. That means the catalyst remains intact 
after the reaction and still maintains its ability to catalyse.

Enzymes are described as positive catalysts because they speed up 
reactions – on average a hundred billion times faster than normal (x1011).

The reactants or starting substances acted on by the catalyst are called 
the substrates and the substances produced by the reaction are called 
the products. 

  Substrates + catalyst       Products + catalyst

What is the connection between kinetic  
theory and enzyme action?
For enzymes to influence reactions, the substrates and the enzyme must 
come into physical contact. Therefore the substrates or enzyme, or both, 
must be moving. 

In water, molecules are in close contact, rolling rapidly and randomly over 
each other moving at over 100 metres per second and colliding with their 
neighbours about 100 million times a second.

It is the motion of the particles in liquid water that provides the conditions 
for life’s chemistry.

In many metabolic reactions, the motion is limited to the substrates while 
the enzymes are held immobilised within membranes. Such immobilisation 
is very useful in many complex metabolic pathways where the different 
enzymes are held in the particular sequence in which they act.

Enzymes speed up chemical reactions
Scientists appreciate that without enzymes, life would be very different. 
The reactions that keep our cells alive and functioning would take too long 
to support bodily processes as we know them. Enzymes catalyse normal 
metabolic reactions that could occur anyway, even without enzymes, but 
at a much slower rate. When an enzyme catalyses a reaction it doesn’t 
result in more product. Rather the normal amount of product is made, but 
much, much, much quicker than if the enzyme wasn’t involved. Enzymes 
are responsible for low temperature, high speed and pure metabolism.  

How do enzymes speed up reactions?
On collision, the substrates are ‘captured’ by the enzymes – the capture 
location of the enzymes are complementary in shape to that of the 
substrates. The location enzyme alters shape, enfolding the substrates 
more tightly – maybe even stressing them. The reaction is now more likely 
to occur in this temporary enzyme-substrate complex - as the activation 
energy has been greatly lowered. The product is produced and ejected. 
The enzyme springs back to its original shape ready to capture new 
substrates. Activation energy is the minimum amount of energy required 
for a reaction to occur.

Wyeth - The search for new drugs
Wyeth is a global leader in pharmaceuticals, consumer 
health care products, and animal health care products.

Wyeth improves the lives of millions of people around the 
world with its outstanding products and other innovative 
medicines are on the way. With research and development 
(R&D) programmes focused on small molecules, vaccines, 
and biotechnology, Wyeth is exploring more than 60 new 
therapies for medical conditions such as diabetes, breast 
cancer, multiple sclerosis, HIV, Alzheimer’s disease, and 
schizophrenia.

Wyeth, with headquarters in Philadelphia in the USA, has 
major manufacturing operations in Ireland and Wyeth 
currently employs approximately 3,000 people here. The 
main facilities are:

•  Wyeth Nutritionals Ireland, Askeaton, County Limerick 
– established in 1974 and involved in the manufacture of 
Nutritional Products.

•  Wyeth Medica Ireland, Newbridge, County Kildare – 
established in 1992 on a 120-acre site. It is involved in the 
manufacturre of Solid Dose Pharmaceutical Products.

•  Fort Dodge Laboratories Ireland, Sligo – established 
in 1990 and involved the the manufacture of Animal 
Healthcare Products.

•  Wyeth BioPharma Campus, Grange Castle, Dublin 
– launched in 2001 and opened in 2005. This is one of 
the most modern high tech pharmaceutical plants in the 
world. It is situated on a 90-acre site and employs about 
1,100 people producing vaccines, antibiotic and anti-
arthritis drugs.

At Wyeth, scientists seek to discover new drug targets, or 
sites for drugs to work. Many potential drug targets are 
enzymes because they are so important for reactions within 
the cell. Scientists figure out how an enzyme works in the 
normal cell and also in a disease. This information helps 
them find or design a drug that can control the enzyme’s 
activity in a therapeutic way.

You can find out more about science at Wyeth and   
the people who work there, at www.wyeth.ie and 
www.sciencetechnologyaction.com
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The capture location in the enzyme is called the ‘active site’. Note the 
importance of shape for enzyme action – each reaction requires a different 
shaped enzyme in order to capture the particular substrates and align 
them correctly.

What are the general   
characteristics of enzymes?
The main characteristics of enzymes are summarised 
as follows. It is worth memorising these.

a)  Enzymes are biological catalysts.

 b)   Enzymes are composed of protein and so have the characteristics of 
proteins.

c)   An enzyme is specific – catalyses just one particular type of reaction.

d)  Enzyme action is reversible: A + B             C. 

e)    Catalytic ability is lost if the enzyme undergoes a permanent change in 
shape.

f)   Enzyme activity is particularly influenced by pH and temperature.

  (i) pH affects the ability of the active site in capturing and holding the 
substrates; it can also influence the shape of the enzyme.

  (ii) Temperature affects the collision frequency by affecting the motion of 
molecules; abnormally high temperature alters enzyme shape.

What role do vitamins play in the location 
of enzyme action?
Because enzymes are so central to the body’s functions, controlling 
their activity can often be a key to medical drug treatment. Drugs that 
control enzymes can slow down or speed up specific reactions in a way 
that prevents or treats disease. A vitamin is an organic substance which 
is required in the diet in small quantities for efficient metabolism. Most 
vitamins are converted to chemicals (called co-enzymes) that are essential 
for specific enzymes to function. So an absence of or a deficiency in a 
vitamin leads to abnormal metabolism and so to ill health. 
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This lesson looks at the role of enzymes in life processes. 
We see what enzymes do and why it is important. We 
examine their characteristics and we look at why vitamins 
can be important for enzyme function. Scientists who work 
in pharmaceutical companies such as Wyeth know all about 
the function and role of enzymes in the human system. This 
knowledge enables them to produce substances such as 
vitamins which help us to maintain healthy bodies.  

It is very difficult to define life. The classic characteristics that distinguish 
living from non-living matter are organisation, nutrition, excretion, response, 
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Other characteristics could be added to this list, like self-generated growth 
and movement, capable of evolution and use of nucleic acid (DNA, RNA) 
for information storage and hereditary material.

When it comes to organisation, all living organisms are composed of one 
or more cells. Bacteria, yeast and Amoeba are unicellular. Human beings 
are multicellular. Our bodies contain about 1014 cells. 

What is a cell?
The cell is the functional unit of life. Its physical and chemical organisation 
is extremely complex. Scientists have been studying cells intensely since 
the first cell was identified almost 350 years ago, but it’s thought that today 
we understand only about 1% of cell metabolism.
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Metabolism is the complete set of chemical reactions occurring within an 
organism in the process of living and reproducing.

Metabolism is very complex. At any instant at least 4,000 different chemical 
reactions are running in perfect coordination in the average human cell, 
and over 12,000 in a brain cell. To put this in context, remember a human 
cell is about 0.01 mm in diameter – about 30 would fit in single file across 
the full stop at the end of this sentence.  

Metabolism is not only beautifully orchestrated it is also extremely fast. 
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An enzyme is a biological catalyst – most enzymes are composed of 
proteins, but some RNA molecules function as enzymes too.
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being destroyed by the reaction. That means the catalyst remains intact 
after the reaction and still maintains its ability to catalyse.

Enzymes are described as positive catalysts because they speed up 
reactions – on average a hundred billion times faster than normal (x1011).

The reactants or starting substances acted on by the catalyst are called 
the substrates and the substances produced by the reaction are called 
the products. 
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What is the connection between kinetic  
theory and enzyme action?
For enzymes to influence reactions, the substrates and the enzyme must 
come into physical contact. Therefore the substrates or enzyme, or both, 
must be moving. 

In water, molecules are in close contact, rolling rapidly and randomly over 
each other moving at over 100 metres per second and colliding with their 
neighbours about 100 million times a second.

It is the motion of the particles in liquid water that provides the conditions 
for life’s chemistry.

In many metabolic reactions, the motion is limited to the substrates while 
the enzymes are held immobilised within membranes. Such immobilisation 
is very useful in many complex metabolic pathways where the different 
enzymes are held in the particular sequence in which they act.

Enzymes speed up chemical reactions
Scientists appreciate that without enzymes, life would be very different. 
The reactions that keep our cells alive and functioning would take too long 
to support bodily processes as we know them. Enzymes catalyse normal 
metabolic reactions that could occur anyway, even without enzymes, but 
at a much slower rate. When an enzyme catalyses a reaction it doesn’t 
result in more product. Rather the normal amount of product is made, but 
much, much, much quicker than if the enzyme wasn’t involved. Enzymes 
are responsible for low temperature, high speed and pure metabolism.  
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On collision, the substrates are ‘captured’ by the enzymes – the capture 
location of the enzymes are complementary in shape to that of the 
substrates. The location enzyme alters shape, enfolding the substrates 
more tightly – maybe even stressing them. The reaction is now more likely 
to occur in this temporary enzyme-substrate complex - as the activation 
energy has been greatly lowered. The product is produced and ejected. 
The enzyme springs back to its original shape ready to capture new 
substrates. Activation energy is the minimum amount of energy required 
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(R&D) programmes focused on small molecules, vaccines, 
and biotechnology, Wyeth is exploring more than 60 new 
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sites for drugs to work. Many potential drug targets are 
enzymes because they are so important for reactions within 
the cell. Scientists figure out how an enzyme works in the 
normal cell and also in a disease. This information helps 
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The capture location in the enzyme is called the ‘active site’. Note the 
importance of shape for enzyme action – each reaction requires a different 
shaped enzyme in order to capture the particular substrates and align 
them correctly.

What are the general   
characteristics of enzymes?
The main characteristics of enzymes are summarised 
as follows. It is worth memorising these.

a)  Enzymes are biological catalysts.

 b)   Enzymes are composed of protein and so have the characteristics of 
proteins.

c)   An enzyme is specific – catalyses just one particular type of reaction.

d)  Enzyme action is reversible: A + B             C. 

e)    Catalytic ability is lost if the enzyme undergoes a permanent change in 
shape.

f)   Enzyme activity is particularly influenced by pH and temperature.

  (i) pH affects the ability of the active site in capturing and holding the 
substrates; it can also influence the shape of the enzyme.

  (ii) Temperature affects the collision frequency by affecting the motion of 
molecules; abnormally high temperature alters enzyme shape.

What role do vitamins play in the location 
of enzyme action?
Because enzymes are so central to the body’s functions, controlling 
their activity can often be a key to medical drug treatment. Drugs that 
control enzymes can slow down or speed up specific reactions in a way 
that prevents or treats disease. A vitamin is an organic substance which 
is required in the diet in small quantities for efficient metabolism. Most 
vitamins are converted to chemicals (called co-enzymes) that are essential 
for specific enzymes to function. So an absence of or a deficiency in a 
vitamin leads to abnormal metabolism and so to ill health. 

Substrate

Active
Site

Enzyme

Fig.2  Active Site

What is life?
This lesson looks at the role of enzymes in life processes. 
We see what enzymes do and why it is important. We 
examine their characteristics and we look at why vitamins 
can be important for enzyme function. Scientists who work 
in pharmaceutical companies such as Wyeth know all about 
the function and role of enzymes in the human system. This 
knowledge enables them to produce substances such as 
vitamins which help us to maintain healthy bodies.  

It is very difficult to define life. The classic characteristics that distinguish 
living from non-living matter are organisation, nutrition, excretion, response, 
and reproduction.

Other characteristics could be added to this list, like self-generated growth 
and movement, capable of evolution and use of nucleic acid (DNA, RNA) 
for information storage and hereditary material.

When it comes to organisation, all living organisms are composed of one 
or more cells. Bacteria, yeast and Amoeba are unicellular. Human beings 
are multicellular. Our bodies contain about 1014 cells. 

What is a cell?
The cell is the functional unit of life. Its physical and chemical organisation 
is extremely complex. Scientists have been studying cells intensely since 
the first cell was identified almost 350 years ago, but it’s thought that today 
we understand only about 1% of cell metabolism.

What is metabolism?
Metabolism is the complete set of chemical reactions occurring within an 
organism in the process of living and reproducing.

Metabolism is very complex. At any instant at least 4,000 different chemical 
reactions are running in perfect coordination in the average human cell, 
and over 12,000 in a brain cell. To put this in context, remember a human 
cell is about 0.01 mm in diameter – about 30 would fit in single file across 
the full stop at the end of this sentence.  

Metabolism is not only beautifully orchestrated it is also extremely fast. 
What’s the secret behind this speedy biochemistry? Enzymes! 

What is an enzyme?
An enzyme is a biological catalyst – most enzymes are composed of 
proteins, but some RNA molecules function as enzymes too.

A catalyst is a substance that alters the rate of a chemical reaction without 
being destroyed by the reaction. That means the catalyst remains intact 
after the reaction and still maintains its ability to catalyse.

Enzymes are described as positive catalysts because they speed up 
reactions – on average a hundred billion times faster than normal (x1011).

The reactants or starting substances acted on by the catalyst are called 
the substrates and the substances produced by the reaction are called 
the products. 

  Substrates + catalyst       Products + catalyst

What is the connection between kinetic  
theory and enzyme action?
For enzymes to influence reactions, the substrates and the enzyme must 
come into physical contact. Therefore the substrates or enzyme, or both, 
must be moving. 

In water, molecules are in close contact, rolling rapidly and randomly over 
each other moving at over 100 metres per second and colliding with their 
neighbours about 100 million times a second.

It is the motion of the particles in liquid water that provides the conditions 
for life’s chemistry.

In many metabolic reactions, the motion is limited to the substrates while 
the enzymes are held immobilised within membranes. Such immobilisation 
is very useful in many complex metabolic pathways where the different 
enzymes are held in the particular sequence in which they act.

Enzymes speed up chemical reactions
Scientists appreciate that without enzymes, life would be very different. 
The reactions that keep our cells alive and functioning would take too long 
to support bodily processes as we know them. Enzymes catalyse normal 
metabolic reactions that could occur anyway, even without enzymes, but 
at a much slower rate. When an enzyme catalyses a reaction it doesn’t 
result in more product. Rather the normal amount of product is made, but 
much, much, much quicker than if the enzyme wasn’t involved. Enzymes 
are responsible for low temperature, high speed and pure metabolism.  

How do enzymes speed up reactions?
On collision, the substrates are ‘captured’ by the enzymes – the capture 
location of the enzymes are complementary in shape to that of the 
substrates. The location enzyme alters shape, enfolding the substrates 
more tightly – maybe even stressing them. The reaction is now more likely 
to occur in this temporary enzyme-substrate complex - as the activation 
energy has been greatly lowered. The product is produced and ejected. 
The enzyme springs back to its original shape ready to capture new 
substrates. Activation energy is the minimum amount of energy required 
for a reaction to occur.

Wyeth - The search for new drugs
Wyeth is a global leader in pharmaceuticals, consumer 
health care products, and animal health care products.

Wyeth improves the lives of millions of people around the 
world with its outstanding products and other innovative 
medicines are on the way. With research and development 
(R&D) programmes focused on small molecules, vaccines, 
and biotechnology, Wyeth is exploring more than 60 new 
therapies for medical conditions such as diabetes, breast 
cancer, multiple sclerosis, HIV, Alzheimer’s disease, and 
schizophrenia.

Wyeth, with headquarters in Philadelphia in the USA, has 
major manufacturing operations in Ireland and Wyeth 
currently employs approximately 3,000 people here. The 
main facilities are:

•  Wyeth Nutritionals Ireland, Askeaton, County Limerick 
– established in 1974 and involved in the manufacture of 
Nutritional Products.

•  Wyeth Medica Ireland, Newbridge, County Kildare – 
established in 1992 on a 120-acre site. It is involved in the 
manufacturre of Solid Dose Pharmaceutical Products.

•  Fort Dodge Laboratories Ireland, Sligo – established 
in 1990 and involved the the manufacture of Animal 
Healthcare Products.

•  Wyeth BioPharma Campus, Grange Castle, Dublin 
– launched in 2001 and opened in 2005. This is one of 
the most modern high tech pharmaceutical plants in the 
world. It is situated on a 90-acre site and employs about 
1,100 people producing vaccines, antibiotic and anti-
arthritis drugs.

At Wyeth, scientists seek to discover new drug targets, or 
sites for drugs to work. Many potential drug targets are 
enzymes because they are so important for reactions within 
the cell. Scientists figure out how an enzyme works in the 
normal cell and also in a disease. This information helps 
them find or design a drug that can control the enzyme’s 
activity in a therapeutic way.

You can find out more about science at Wyeth and   
the people who work there, at www.wyeth.ie and 
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The capture location in the enzyme is called the ‘active site’. Note the 
importance of shape for enzyme action – each reaction requires a different 
shaped enzyme in order to capture the particular substrates and align 
them correctly.

What are the general   
characteristics of enzymes?
The main characteristics of enzymes are summarised 
as follows. It is worth memorising these.

a)  Enzymes are biological catalysts.

 b)   Enzymes are composed of protein and so have the characteristics of 
proteins.

c)   An enzyme is specific – catalyses just one particular type of reaction.

d)  Enzyme action is reversible: A + B             C. 

e)    Catalytic ability is lost if the enzyme undergoes a permanent change in 
shape.

f)   Enzyme activity is particularly influenced by pH and temperature.

  (i) pH affects the ability of the active site in capturing and holding the 
substrates; it can also influence the shape of the enzyme.

  (ii) Temperature affects the collision frequency by affecting the motion of 
molecules; abnormally high temperature alters enzyme shape.

What role do vitamins play in the location 
of enzyme action?
Because enzymes are so central to the body’s functions, controlling 
their activity can often be a key to medical drug treatment. Drugs that 
control enzymes can slow down or speed up specific reactions in a way 
that prevents or treats disease. A vitamin is an organic substance which 
is required in the diet in small quantities for efficient metabolism. Most 
vitamins are converted to chemicals (called co-enzymes) that are essential 
for specific enzymes to function. So an absence of or a deficiency in a 
vitamin leads to abnormal metabolism and so to ill health. 
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What is life?
This lesson looks at the role of enzymes in life processes. 
We see what enzymes do and why it is important. We 
examine their characteristics and we look at why vitamins 
can be important for enzyme function. Scientists who work 
in pharmaceutical companies such as Wyeth know all about 
the function and role of enzymes in the human system. This 
knowledge enables them to produce substances such as 
vitamins which help us to maintain healthy bodies.  

It is very difficult to define life. The classic characteristics that distinguish 
living from non-living matter are organisation, nutrition, excretion, response, 
and reproduction.

Other characteristics could be added to this list, like self-generated growth 
and movement, capable of evolution and use of nucleic acid (DNA, RNA) 
for information storage and hereditary material.

When it comes to organisation, all living organisms are composed of one 
or more cells. Bacteria, yeast and Amoeba are unicellular. Human beings 
are multicellular. Our bodies contain about 1014 cells. 

What is a cell?
The cell is the functional unit of life. Its physical and chemical organisation 
is extremely complex. Scientists have been studying cells intensely since 
the first cell was identified almost 350 years ago, but it’s thought that today 
we understand only about 1% of cell metabolism.

What is metabolism?
Metabolism is the complete set of chemical reactions occurring within an 
organism in the process of living and reproducing.

Metabolism is very complex. At any instant at least 4,000 different chemical 
reactions are running in perfect coordination in the average human cell, 
and over 12,000 in a brain cell. To put this in context, remember a human 
cell is about 0.01 mm in diameter – about 30 would fit in single file across 
the full stop at the end of this sentence.  

Metabolism is not only beautifully orchestrated it is also extremely fast. 
What’s the secret behind this speedy biochemistry? Enzymes! 

What is an enzyme?
An enzyme is a biological catalyst – most enzymes are composed of 
proteins, but some RNA molecules function as enzymes too.

A catalyst is a substance that alters the rate of a chemical reaction without 
being destroyed by the reaction. That means the catalyst remains intact 
after the reaction and still maintains its ability to catalyse.

Enzymes are described as positive catalysts because they speed up 
reactions – on average a hundred billion times faster than normal (x1011).

The reactants or starting substances acted on by the catalyst are called 
the substrates and the substances produced by the reaction are called 
the products. 
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What is the connection between kinetic  
theory and enzyme action?
For enzymes to influence reactions, the substrates and the enzyme must 
come into physical contact. Therefore the substrates or enzyme, or both, 
must be moving. 

In water, molecules are in close contact, rolling rapidly and randomly over 
each other moving at over 100 metres per second and colliding with their 
neighbours about 100 million times a second.

It is the motion of the particles in liquid water that provides the conditions 
for life’s chemistry.

In many metabolic reactions, the motion is limited to the substrates while 
the enzymes are held immobilised within membranes. Such immobilisation 
is very useful in many complex metabolic pathways where the different 
enzymes are held in the particular sequence in which they act.

Enzymes speed up chemical reactions
Scientists appreciate that without enzymes, life would be very different. 
The reactions that keep our cells alive and functioning would take too long 
to support bodily processes as we know them. Enzymes catalyse normal 
metabolic reactions that could occur anyway, even without enzymes, but 
at a much slower rate. When an enzyme catalyses a reaction it doesn’t 
result in more product. Rather the normal amount of product is made, but 
much, much, much quicker than if the enzyme wasn’t involved. Enzymes 
are responsible for low temperature, high speed and pure metabolism.  

How do enzymes speed up reactions?
On collision, the substrates are ‘captured’ by the enzymes – the capture 
location of the enzymes are complementary in shape to that of the 
substrates. The location enzyme alters shape, enfolding the substrates 
more tightly – maybe even stressing them. The reaction is now more likely 
to occur in this temporary enzyme-substrate complex - as the activation 
energy has been greatly lowered. The product is produced and ejected. 
The enzyme springs back to its original shape ready to capture new 
substrates. Activation energy is the minimum amount of energy required 
for a reaction to occur.
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currently employs approximately 3,000 people here. The 
main facilities are:

•  Wyeth Nutritionals Ireland, Askeaton, County Limerick 
– established in 1974 and involved in the manufacture of 
Nutritional Products.

•  Wyeth Medica Ireland, Newbridge, County Kildare – 
established in 1992 on a 120-acre site. It is involved in the 
manufacturre of Solid Dose Pharmaceutical Products.

•  Fort Dodge Laboratories Ireland, Sligo – established 
in 1990 and involved the the manufacture of Animal 
Healthcare Products.

•  Wyeth BioPharma Campus, Grange Castle, Dublin 
– launched in 2001 and opened in 2005. This is one of 
the most modern high tech pharmaceutical plants in the 
world. It is situated on a 90-acre site and employs about 
1,100 people producing vaccines, antibiotic and anti-
arthritis drugs.

At Wyeth, scientists seek to discover new drug targets, or 
sites for drugs to work. Many potential drug targets are 
enzymes because they are so important for reactions within 
the cell. Scientists figure out how an enzyme works in the 
normal cell and also in a disease. This information helps 
them find or design a drug that can control the enzyme’s 
activity in a therapeutic way.

You can find out more about science at Wyeth and   
the people who work there, at www.wyeth.ie and 
www.sciencetechnologyaction.com
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The capture location in the enzyme is called the ‘active site’. Note the 
importance of shape for enzyme action – each reaction requires a different 
shaped enzyme in order to capture the particular substrates and align 
them correctly.

What are the general   
characteristics of enzymes?
The main characteristics of enzymes are summarised 
as follows. It is worth memorising these.

a)  Enzymes are biological catalysts.

 b)   Enzymes are composed of protein and so have the characteristics of 
proteins.

c)   An enzyme is specific – catalyses just one particular type of reaction.

d)  Enzyme action is reversible: A + B             C. 

e)    Catalytic ability is lost if the enzyme undergoes a permanent change in 
shape.

f)   Enzyme activity is particularly influenced by pH and temperature.

  (i) pH affects the ability of the active site in capturing and holding the 
substrates; it can also influence the shape of the enzyme.

  (ii) Temperature affects the collision frequency by affecting the motion of 
molecules; abnormally high temperature alters enzyme shape.

What role do vitamins play in the location 
of enzyme action?
Because enzymes are so central to the body’s functions, controlling 
their activity can often be a key to medical drug treatment. Drugs that 
control enzymes can slow down or speed up specific reactions in a way 
that prevents or treats disease. A vitamin is an organic substance which 
is required in the diet in small quantities for efficient metabolism. Most 
vitamins are converted to chemicals (called co-enzymes) that are essential 
for specific enzymes to function. So an absence of or a deficiency in a 
vitamin leads to abnormal metabolism and so to ill health. 

Substrate

Active
Site

Enzyme

Fig.2  Active Site

What is life?
This lesson looks at the role of enzymes in life processes. 
We see what enzymes do and why it is important. We 
examine their characteristics and we look at why vitamins 
can be important for enzyme function. Scientists who work 
in pharmaceutical companies such as Wyeth know all about 
the function and role of enzymes in the human system. This 
knowledge enables them to produce substances such as 
vitamins which help us to maintain healthy bodies.  

It is very difficult to define life. The classic characteristics that distinguish 
living from non-living matter are organisation, nutrition, excretion, response, 
and reproduction.

Other characteristics could be added to this list, like self-generated growth 
and movement, capable of evolution and use of nucleic acid (DNA, RNA) 
for information storage and hereditary material.

When it comes to organisation, all living organisms are composed of one 
or more cells. Bacteria, yeast and Amoeba are unicellular. Human beings 
are multicellular. Our bodies contain about 1014 cells. 

What is a cell?
The cell is the functional unit of life. Its physical and chemical organisation 
is extremely complex. Scientists have been studying cells intensely since 
the first cell was identified almost 350 years ago, but it’s thought that today 
we understand only about 1% of cell metabolism.

What is metabolism?
Metabolism is the complete set of chemical reactions occurring within an 
organism in the process of living and reproducing.

Metabolism is very complex. At any instant at least 4,000 different chemical 
reactions are running in perfect coordination in the average human cell, 
and over 12,000 in a brain cell. To put this in context, remember a human 
cell is about 0.01 mm in diameter – about 30 would fit in single file across 
the full stop at the end of this sentence.  

Metabolism is not only beautifully orchestrated it is also extremely fast. 
What’s the secret behind this speedy biochemistry? Enzymes! 

What is an enzyme?
An enzyme is a biological catalyst – most enzymes are composed of 
proteins, but some RNA molecules function as enzymes too.

A catalyst is a substance that alters the rate of a chemical reaction without 
being destroyed by the reaction. That means the catalyst remains intact 
after the reaction and still maintains its ability to catalyse.

Enzymes are described as positive catalysts because they speed up 
reactions – on average a hundred billion times faster than normal (x1011).

The reactants or starting substances acted on by the catalyst are called 
the substrates and the substances produced by the reaction are called 
the products. 

  Substrates + catalyst       Products + catalyst

What is the connection between kinetic  
theory and enzyme action?
For enzymes to influence reactions, the substrates and the enzyme must 
come into physical contact. Therefore the substrates or enzyme, or both, 
must be moving. 

In water, molecules are in close contact, rolling rapidly and randomly over 
each other moving at over 100 metres per second and colliding with their 
neighbours about 100 million times a second.

It is the motion of the particles in liquid water that provides the conditions 
for life’s chemistry.

In many metabolic reactions, the motion is limited to the substrates while 
the enzymes are held immobilised within membranes. Such immobilisation 
is very useful in many complex metabolic pathways where the different 
enzymes are held in the particular sequence in which they act.

Enzymes speed up chemical reactions
Scientists appreciate that without enzymes, life would be very different. 
The reactions that keep our cells alive and functioning would take too long 
to support bodily processes as we know them. Enzymes catalyse normal 
metabolic reactions that could occur anyway, even without enzymes, but 
at a much slower rate. When an enzyme catalyses a reaction it doesn’t 
result in more product. Rather the normal amount of product is made, but 
much, much, much quicker than if the enzyme wasn’t involved. Enzymes 
are responsible for low temperature, high speed and pure metabolism.  

How do enzymes speed up reactions?
On collision, the substrates are ‘captured’ by the enzymes – the capture 
location of the enzymes are complementary in shape to that of the 
substrates. The location enzyme alters shape, enfolding the substrates 
more tightly – maybe even stressing them. The reaction is now more likely 
to occur in this temporary enzyme-substrate complex - as the activation 
energy has been greatly lowered. The product is produced and ejected. 
The enzyme springs back to its original shape ready to capture new 
substrates. Activation energy is the minimum amount of energy required 
for a reaction to occur.

Wyeth - The search for new drugs
Wyeth is a global leader in pharmaceuticals, consumer 
health care products, and animal health care products.

Wyeth improves the lives of millions of people around the 
world with its outstanding products and other innovative 
medicines are on the way. With research and development 
(R&D) programmes focused on small molecules, vaccines, 
and biotechnology, Wyeth is exploring more than 60 new 
therapies for medical conditions such as diabetes, breast 
cancer, multiple sclerosis, HIV, Alzheimer’s disease, and 
schizophrenia.

Wyeth, with headquarters in Philadelphia in the USA, has 
major manufacturing operations in Ireland and Wyeth 
currently employs approximately 3,000 people here. The 
main facilities are:

•  Wyeth Nutritionals Ireland, Askeaton, County Limerick 
– established in 1974 and involved in the manufacture of 
Nutritional Products.

•  Wyeth Medica Ireland, Newbridge, County Kildare – 
established in 1992 on a 120-acre site. It is involved in the 
manufacturre of Solid Dose Pharmaceutical Products.

•  Fort Dodge Laboratories Ireland, Sligo – established 
in 1990 and involved the the manufacture of Animal 
Healthcare Products.

•  Wyeth BioPharma Campus, Grange Castle, Dublin 
– launched in 2001 and opened in 2005. This is one of 
the most modern high tech pharmaceutical plants in the 
world. It is situated on a 90-acre site and employs about 
1,100 people producing vaccines, antibiotic and anti-
arthritis drugs.

At Wyeth, scientists seek to discover new drug targets, or 
sites for drugs to work. Many potential drug targets are 
enzymes because they are so important for reactions within 
the cell. Scientists figure out how an enzyme works in the 
normal cell and also in a disease. This information helps 
them find or design a drug that can control the enzyme’s 
activity in a therapeutic way.

You can find out more about science at Wyeth and   
the people who work there, at www.wyeth.ie and 
www.sciencetechnologyaction.com

Nucleus

Nucleolus

Chromatin 
(DNA + Protein)

Nuclear Pore

Nuclear Envelope
Mitochondrion

Cytoplasm

Ribosome

Cell Membrane

Fig.1 Cell

E
nz

ym
e 

A
ct

iv
ity

5                     7                   9

pH °C
10                   30                60

E
nz

ym
e 

A
ct

iv
ity

Fig.3  pH Graphs & Temperature 

Wyeth Medica Ireland    Improving Human Life

Syllabus Reference

Leaving Certificate Biology:  
Unit 1.3.7 Metabolic Rate of Biomolecule – Proteins as Enzymes 
2.2.3 Enzymes  H2.2.7 Enzymes (Extended Study)

Junior Certificate Science: 
 Unit 1A3 - Enzyme Action. 

Learning Objectives

On completing this lesson, the student should be able to:

 • List characteristics of living things

 • Define a biological catalyst

 • Distinguish between unicellular and multicellular organisms

 • Define and give characteristics of an enzyme

 • Explain activation energy

 • Explain the effects of vitamins on enzymes

General Learning Points

• The chemistry and organisation of a cell is extremely complex.

•  Because of enzymes, metabolism is extremely fast and occurs at low 
temperature.

•  The kinetic theory of matter is one of the most important ‘truths’ of 
science.

•  A theory is a hypothesis that has withstood rigorous testing and has 
not yet been found to be false.

• Molecules move very swiftly in liquids and gases.

•  A molecule in a liquid or gas collides with its neighbours around a 
hundred million times a second.

•  At any one moment about 4,000 different enzymes are working in the 
average human cell.

•  What we quickly learn from our biology book about enzymes took 
thousands of scientists hundreds of years to discover.

•  Many discoveries made by science find uses in industry and everyday 
life. Examples are the use of enzymes in biotechnology and in washing 
powders to remove organic matter from clothing.

Practical Activities   

Revise the following mandatory practical activities

 a)  Investigate the effect of pH on the rate of one of the following 
enzymes: amylase, pepsin or catalase activity.

 b)  Investigate the effect of temperature on the rate of one of the following 
enzymes: amylase, pepsin or catalase activity.

 c) Prepare one enzyme immobilisation and examine its application.

 d)  Investigate the effect of heat denaturation on the activity of one 
enzyme. (Higher Level students only.)

Enzymes in Action

Amylase
Place a fresh piece of raw potato in your mouth and chew well without 
swallowing. With time you will notice that the potato tastes sweeter 
and sweeter – starch is being converted to maltose sugar by salivary 
amylase.

Catalase
Half-fill a small container with a solution of hydrogen peroxide (available 
from a pharmacy) and put it on a small piece of fresh liver or a small piece 
of raw freshly cut potato. Describe what happens. Check to see if saliva 
contains catalase. 

Examination Questions   

2004 Ordinary Level

(a)  What is metabolism? Describe briefly the part played by enzymes in 
metabolism. (9)

2004 State Examinations Commission:   
Sample Paper Higher Level 

(a)  To which group of molecules do enzymes belong? 

What is a denatured enzyme?  

(b) (i) What is an enzyme?
   (ii) State two factors that influence the rate of enzyme action.
    (iii)  What term is used to describe the substance upon which an 

enzyme acts?
   (iv) What is meant by specificity in relation to enzymes?
   (v) Where in a cell are enzymes produced?

(c)  Distinguish between catabolism and anabolism and give an example 
of each.

(d) Briefly explain how an enzyme works.
    
(e) List the characteristic properties of enzymes.

(f) (i) What is a vitamin?
 (ii) What is the connection between vitamins and enzyme action?

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

Did You Know?

Scurvy

Research how sailors in the British navy earned the nickname ‘limeys’.

The French explorer Jacques Cartier while over-wintering in Canada in 
1536 took the advice of local Indians and cured their scurvy by soaking 
pine needles in their drinking water.

During his Pacific exploration from 1772 to 1775, Captain Cook prevented 
scurvy by feeding his crew regularly on sauerkraut. What is sauerkraut?

Beriberi

Research how Christiann Eijkman discovered the dietary cure for beriberi 
for which he earned a Nobel Prize in 1929.

Vitalism

Biochemistry is so fast, specific and organised that in the 19th century life 
was thought to involve some ‘vital force’ beyond physics and chemistry. 
Research ‘vitalism’.

True or False

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

(a) DNA and RNA are two different types of proteins.  

(b) All bacteria are unicellular.
 
(c) An enzyme is an inorganic catalyst.
 
(d) After every reaction a new enzyme has to be made.

(e) Enzymes speed up metabolism.

(f) Enzymes cause many new reactions to take place. 

(g)  The capture location in an enzyme is known as the 
‘reaction site’

(h) An enzyme can catalyse a variety of reactions.

(i) Enzyme action is irreversible

(j) pH does not have any influence on enzyme action.

(k)   Enzymes allow reactions to occur at a lower temperature 
than normal.

(l) Vitamin deficiency can result in reduced enzyme activity

T F

T F

T F

T F

T F

T F

T F

T F

T F

T F

T F

T F

Biographical Notes

Jöns Jakob Berzelius (1779-1848)

was a Swedish chemist who discovered proteins in 1838. He was a 
remarkable person being a professor of medicine and surgery as well 
as a chemist. He invented a system of chemical notation for his own use 
which is the basis of the modern system in use today. Intrestingly, he used 
superscript for his symbols e.g. water would be H2O. Among many other 
accomplishments he discovered the elements silicon, selenium, thorium, 
and cerium. He also compiled a table of the relative atomic weights of 
all the known elements. Berzelius is considered be one of the fathers of 
modern chemistry. 

James B. Sumner (1887 -1955) 

is credited for obtaining the first enzyme in its pure, crystalline, form. 
For many years his work was unsuccessful, but in spite of discouragement 
from colleagues who doubted whether any enzyme could ever be isolated 
in pure form he continued. His isolation and crystallization of urease was 
met with mixed response; a lot of biochemists disbelieved or just ignored 
it. He was later awarded the Nobel Prize for Chemistry in 1946 for his work 
on the enzyme urease, which he extracted from the jack bean.

Discover more about these and other great scientists at 
www.sciencetechnologyaction.com

Revise the Terms

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

Organisation; nutrition; excretion; response; reproduction; growth; 
movement; evolution; nucleic acid; hereditary material; cells; unicellular; 
multicellular; metabolism; organism; enzymes; biological catalyst; 
proteins;  RNA molecules; reactants; substrates; products; immobilized; 
membrane;  activation energy; active site; pH; temperature; vitamin; 
organic substance; co-enzymes.

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

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

Wyeth Medica Ireland    Improving Human Life



The capture location in the enzyme is called the ‘active site’. Note the 
importance of shape for enzyme action – each reaction requires a different 
shaped enzyme in order to capture the particular substrates and align 
them correctly.

What are the general   
characteristics of enzymes?
The main characteristics of enzymes are summarised 
as follows. It is worth memorising these.

a)  Enzymes are biological catalysts.

 b)   Enzymes are composed of protein and so have the characteristics of 
proteins.

c)   An enzyme is specific – catalyses just one particular type of reaction.

d)  Enzyme action is reversible: A + B             C. 

e)    Catalytic ability is lost if the enzyme undergoes a permanent change in 
shape.

f)   Enzyme activity is particularly influenced by pH and temperature.

  (i) pH affects the ability of the active site in capturing and holding the 
substrates; it can also influence the shape of the enzyme.

  (ii) Temperature affects the collision frequency by affecting the motion of 
molecules; abnormally high temperature alters enzyme shape.

What role do vitamins play in the location 
of enzyme action?
Because enzymes are so central to the body’s functions, controlling 
their activity can often be a key to medical drug treatment. Drugs that 
control enzymes can slow down or speed up specific reactions in a way 
that prevents or treats disease. A vitamin is an organic substance which 
is required in the diet in small quantities for efficient metabolism. Most 
vitamins are converted to chemicals (called co-enzymes) that are essential 
for specific enzymes to function. So an absence of or a deficiency in a 
vitamin leads to abnormal metabolism and so to ill health. 

Substrate

Active
Site

Enzyme

Fig.2  Active Site

What is life?
This lesson looks at the role of enzymes in life processes. 
We see what enzymes do and why it is important. We 
examine their characteristics and we look at why vitamins 
can be important for enzyme function. Scientists who work 
in pharmaceutical companies such as Wyeth know all about 
the function and role of enzymes in the human system. This 
knowledge enables them to produce substances such as 
vitamins which help us to maintain healthy bodies.  

It is very difficult to define life. The classic characteristics that distinguish 
living from non-living matter are organisation, nutrition, excretion, response, 
and reproduction.

Other characteristics could be added to this list, like self-generated growth 
and movement, capable of evolution and use of nucleic acid (DNA, RNA) 
for information storage and hereditary material.

When it comes to organisation, all living organisms are composed of one 
or more cells. Bacteria, yeast and Amoeba are unicellular. Human beings 
are multicellular. Our bodies contain about 1014 cells. 

What is a cell?
The cell is the functional unit of life. Its physical and chemical organisation 
is extremely complex. Scientists have been studying cells intensely since 
the first cell was identified almost 350 years ago, but it’s thought that today 
we understand only about 1% of cell metabolism.

What is metabolism?
Metabolism is the complete set of chemical reactions occurring within an 
organism in the process of living and reproducing.

Metabolism is very complex. At any instant at least 4,000 different chemical 
reactions are running in perfect coordination in the average human cell, 
and over 12,000 in a brain cell. To put this in context, remember a human 
cell is about 0.01 mm in diameter – about 30 would fit in single file across 
the full stop at the end of this sentence.  

Metabolism is not only beautifully orchestrated it is also extremely fast. 
What’s the secret behind this speedy biochemistry? Enzymes! 

What is an enzyme?
An enzyme is a biological catalyst – most enzymes are composed of 
proteins, but some RNA molecules function as enzymes too.

A catalyst is a substance that alters the rate of a chemical reaction without 
being destroyed by the reaction. That means the catalyst remains intact 
after the reaction and still maintains its ability to catalyse.

Enzymes are described as positive catalysts because they speed up 
reactions – on average a hundred billion times faster than normal (x1011).

The reactants or starting substances acted on by the catalyst are called 
the substrates and the substances produced by the reaction are called 
the products. 

  Substrates + catalyst       Products + catalyst

What is the connection between kinetic  
theory and enzyme action?
For enzymes to influence reactions, the substrates and the enzyme must 
come into physical contact. Therefore the substrates or enzyme, or both, 
must be moving. 

In water, molecules are in close contact, rolling rapidly and randomly over 
each other moving at over 100 metres per second and colliding with their 
neighbours about 100 million times a second.

It is the motion of the particles in liquid water that provides the conditions 
for life’s chemistry.

In many metabolic reactions, the motion is limited to the substrates while 
the enzymes are held immobilised within membranes. Such immobilisation 
is very useful in many complex metabolic pathways where the different 
enzymes are held in the particular sequence in which they act.

Enzymes speed up chemical reactions
Scientists appreciate that without enzymes, life would be very different. 
The reactions that keep our cells alive and functioning would take too long 
to support bodily processes as we know them. Enzymes catalyse normal 
metabolic reactions that could occur anyway, even without enzymes, but 
at a much slower rate. When an enzyme catalyses a reaction it doesn’t 
result in more product. Rather the normal amount of product is made, but 
much, much, much quicker than if the enzyme wasn’t involved. Enzymes 
are responsible for low temperature, high speed and pure metabolism.  

How do enzymes speed up reactions?
On collision, the substrates are ‘captured’ by the enzymes – the capture 
location of the enzymes are complementary in shape to that of the 
substrates. The location enzyme alters shape, enfolding the substrates 
more tightly – maybe even stressing them. The reaction is now more likely 
to occur in this temporary enzyme-substrate complex - as the activation 
energy has been greatly lowered. The product is produced and ejected. 
The enzyme springs back to its original shape ready to capture new 
substrates. Activation energy is the minimum amount of energy required 
for a reaction to occur.

Wyeth - The search for new drugs
Wyeth is a global leader in pharmaceuticals, consumer 
health care products, and animal health care products.

Wyeth improves the lives of millions of people around the 
world with its outstanding products and other innovative 
medicines are on the way. With research and development 
(R&D) programmes focused on small molecules, vaccines, 
and biotechnology, Wyeth is exploring more than 60 new 
therapies for medical conditions such as diabetes, breast 
cancer, multiple sclerosis, HIV, Alzheimer’s disease, and 
schizophrenia.

Wyeth, with headquarters in Philadelphia in the USA, has 
major manufacturing operations in Ireland and Wyeth 
currently employs approximately 3,000 people here. The 
main facilities are:

•  Wyeth Nutritionals Ireland, Askeaton, County Limerick 
– established in 1974 and involved in the manufacture of 
Nutritional Products.

•  Wyeth Medica Ireland, Newbridge, County Kildare – 
established in 1992 on a 120-acre site. It is involved in the 
manufacturre of Solid Dose Pharmaceutical Products.

•  Fort Dodge Laboratories Ireland, Sligo – established 
in 1990 and involved the the manufacture of Animal 
Healthcare Products.

•  Wyeth BioPharma Campus, Grange Castle, Dublin 
– launched in 2001 and opened in 2005. This is one of 
the most modern high tech pharmaceutical plants in the 
world. It is situated on a 90-acre site and employs about 
1,100 people producing vaccines, antibiotic and anti-
arthritis drugs.

At Wyeth, scientists seek to discover new drug targets, or 
sites for drugs to work. Many potential drug targets are 
enzymes because they are so important for reactions within 
the cell. Scientists figure out how an enzyme works in the 
normal cell and also in a disease. This information helps 
them find or design a drug that can control the enzyme’s 
activity in a therapeutic way.

You can find out more about science at Wyeth and   
the people who work there, at www.wyeth.ie and 
www.sciencetechnologyaction.com
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Syllabus Reference

Leaving Certificate Biology:  
Unit 1.3.7 Metabolic Rate of Biomolecule – Proteins as Enzymes 
2.2.3 Enzymes  H2.2.7 Enzymes (Extended Study)

Junior Certificate Science: 
 Unit 1A3 - Enzyme Action. 

Learning Objectives

On completing this lesson, the student should be able to:

 • List characteristics of living things

 • Define a biological catalyst

 • Distinguish between unicellular and multicellular organisms

 • Define and give characteristics of an enzyme

 • Explain activation energy

 • Explain the effects of vitamins on enzymes

General Learning Points

• The chemistry and organisation of a cell is extremely complex.

•  Because of enzymes, metabolism is extremely fast and occurs at low 
temperature.

•  The kinetic theory of matter is one of the most important ‘truths’ of 
science.

•  A theory is a hypothesis that has withstood rigorous testing and has 
not yet been found to be false.

• Molecules move very swiftly in liquids and gases.

•  A molecule in a liquid or gas collides with its neighbours around a 
hundred million times a second.

•  At any one moment about 4,000 different enzymes are working in the 
average human cell.

•  What we quickly learn from our biology book about enzymes took 
thousands of scientists hundreds of years to discover.

•  Many discoveries made by science find uses in industry and everyday 
life. Examples are the use of enzymes in biotechnology and in washing 
powders to remove organic matter from clothing.

Practical Activities   

Revise the following mandatory practical activities

 a)  Investigate the effect of pH on the rate of one of the following 
enzymes: amylase, pepsin or catalase activity.

 b)  Investigate the effect of temperature on the rate of one of the following 
enzymes: amylase, pepsin or catalase activity.

 c) Prepare one enzyme immobilisation and examine its application.

 d)  Investigate the effect of heat denaturation on the activity of one 
enzyme. (Higher Level students only.)

Enzymes in Action

Amylase
Place a fresh piece of raw potato in your mouth and chew well without 
swallowing. With time you will notice that the potato tastes sweeter 
and sweeter – starch is being converted to maltose sugar by salivary 
amylase.

Catalase
Half-fill a small container with a solution of hydrogen peroxide (available 
from a pharmacy) and put it on a small piece of fresh liver or a small piece 
of raw freshly cut potato. Describe what happens. Check to see if saliva 
contains catalase. 

Examination Questions   

2004 Ordinary Level

(a)  What is metabolism? Describe briefly the part played by enzymes in 
metabolism. (9)

2004 State Examinations Commission:   
Sample Paper Higher Level 

(a)  To which group of molecules do enzymes belong? 

What is a denatured enzyme?  

(b) (i) What is an enzyme?
   (ii) State two factors that influence the rate of enzyme action.
    (iii)  What term is used to describe the substance upon which an 

enzyme acts?
   (iv) What is meant by specificity in relation to enzymes?
   (v) Where in a cell are enzymes produced?

(c)  Distinguish between catabolism and anabolism and give an example 
of each.

(d) Briefly explain how an enzyme works.
    
(e) List the characteristic properties of enzymes.

(f) (i) What is a vitamin?
 (ii) What is the connection between vitamins and enzyme action?

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

Did You Know?

Scurvy

Research how sailors in the British navy earned the nickname ‘limeys’.

The French explorer Jacques Cartier while over-wintering in Canada in 
1536 took the advice of local Indians and cured their scurvy by soaking 
pine needles in their drinking water.

During his Pacific exploration from 1772 to 1775, Captain Cook prevented 
scurvy by feeding his crew regularly on sauerkraut. What is sauerkraut?

Beriberi

Research how Christiann Eijkman discovered the dietary cure for beriberi 
for which he earned a Nobel Prize in 1929.

Vitalism

Biochemistry is so fast, specific and organised that in the 19th century life 
was thought to involve some ‘vital force’ beyond physics and chemistry. 
Research ‘vitalism’.

True or False

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

(a) DNA and RNA are two different types of proteins.  

(b) All bacteria are unicellular.
 
(c) An enzyme is an inorganic catalyst.
 
(d) After every reaction a new enzyme has to be made.

(e) Enzymes speed up metabolism.

(f) Enzymes cause many new reactions to take place. 

(g)  The capture location in an enzyme is known as the 
‘reaction site’

(h) An enzyme can catalyse a variety of reactions.

(i) Enzyme action is irreversible

(j) pH does not have any influence on enzyme action.

(k)   Enzymes allow reactions to occur at a lower temperature 
than normal.

(l) Vitamin deficiency can result in reduced enzyme activity

T F

T F

T F

T F

T F

T F

T F

T F

T F

T F

T F

T F

Biographical Notes

Jöns Jakob Berzelius (1779-1848)

was a Swedish chemist who discovered proteins in 1838. He was a 
remarkable person being a professor of medicine and surgery as well 
as a chemist. He invented a system of chemical notation for his own use 
which is the basis of the modern system in use today. Intrestingly, he used 
superscript for his symbols e.g. water would be H2O. Among many other 
accomplishments he discovered the elements silicon, selenium, thorium, 
and cerium. He also compiled a table of the relative atomic weights of 
all the known elements. Berzelius is considered be one of the fathers of 
modern chemistry. 

James B. Sumner (1887 -1955) 

is credited for obtaining the first enzyme in its pure, crystalline, form. 
For many years his work was unsuccessful, but in spite of discouragement 
from colleagues who doubted whether any enzyme could ever be isolated 
in pure form he continued. His isolation and crystallization of urease was 
met with mixed response; a lot of biochemists disbelieved or just ignored 
it. He was later awarded the Nobel Prize for Chemistry in 1946 for his work 
on the enzyme urease, which he extracted from the jack bean.

Discover more about these and other great scientists at 
www.sciencetechnologyaction.com

Revise the Terms

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

Organisation; nutrition; excretion; response; reproduction; growth; 
movement; evolution; nucleic acid; hereditary material; cells; unicellular; 
multicellular; metabolism; organism; enzymes; biological catalyst; 
proteins;  RNA molecules; reactants; substrates; products; immobilized; 
membrane;  activation energy; active site; pH; temperature; vitamin; 
organic substance; co-enzymes.

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

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