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You can fi nd out more about food safety at www.sta.ie, 
www.agriculture.ie and www.relayresearch.ie

Ireland is traded internationally as ‘The Food Island’; we export €8 
billion worth of food and drink products every year.

The Department of Agriculture and Food places huge emphasis on 
ensuring the safety and quality of Irish food. It currently has almost 
2,000 employees dedicated to maintaining and improving Ireland’s 
food safety and quality control measures. Over many years the 
Department has driven standards up and has contributed to the 
international recognition of Ireland as a centre of excellence for food 
production. Each year the Department also invests signifi cant funding 
in food safety and quality R&D. This ensures that we maintain our 
competitiveness and keep ahead of any technological advances.

For example, two current projects funded under the Department’s 
Food Institutional Research Measure are exploring modern 
biometric technology as a means to ‘track and trace’ our food from 
birth of livestock through to consumption. Biometrics is the science 
and technology of authentication; it measures a permanent 
physical characteristic, unique to an individual that doesn’t change, 
like human fi nger printing. Biometrics has been used for many 
years but without the benefi t of modern technology. 

Researchers are now investigating whether the cattle’s noses, sheep’s 
faces or the comb on poultry have potential as biomarkers. Electronic 
tagging and tracing is also being explored for both the live animals 
and their meat products including the possibility of attaching a radio 
frequency identifi cation device to meat packages. This would emit 
radio signals that could be picked up by readers and could trace a 
package from the processor, to the shop and to the consumer.

Plant Health
Because crops are vulnerable to attack by plant pests and diseases, 
producers often use special plant protection products to protect their 
cereals, vegetables and fruit. It is very important that unsafe levels of 
these chemicals do not enter the human food chain. Strict EU and Irish 
controls are in place to prevent contamination of our food and damage 
to the environment by these chemicals. 

Samples of all foodstuffs are analysed and checked by pesticide control 
laboratories of the Department of Agriculture and Food. 

The Processors
Food processing plants, food manufacturers and slaughterhouses must 
conform to strict safety regulations. In the abattoirs all animals are 
checked before and after slaughter by veterinary inspectors, to determine 
if they are fi t for human consumption. Meat and meat products must 
bear a ‘health mark’ which can be either stamped on the meat directly or 
printed on the packaging.

In food processing plants the industry standard follows the HACCP 
code. HACCP stands for Hazard Analysis Critical Control Points. 
It identifi es and controls hazards that could lead to the production of 
food that is unsafe for human consumption.

A hazard in the food industry would be anything that could contaminate 
the food or cause harm to the consumer. Contaminants might include 
bacteria and moulds, shards of glass or metal in the food or contamination 
by toxic chemicals.

The seven principles of HACCP may be summarised as follows: 
1. Identify the hazard e.g. any biological, chemical or physical material 

that could make the food unsafe to eat.
2. Identify points in the processing where a lack of control could result 

in a risk to health, e.g. storage of food. 
3. Set critical control limits, e.g. have the refrigerator temperature set 

below 5˚C.
4. Monitor the critical limits, e.g. record the temperature of the fridge 

morning and evening.
5. Take corrective action when critical limits have not been met, e.g. 

if the fridge temperature cannot be kept low enough then corrective 
action needs to be taken.

6. Establish procedures for keeping records e.g. a written HACCP plan.
7.  Review the system to check that it is doing what it is intended to do.

The consumers
Over the past thirty years lifestyles have changed. Many people do not 
have the time to prepare and cook meals in the home and increasingly 
eat out, buy take-aways, convenience foods and ready-meals. So by the 
time we eat the food it will have been transported, cooked, cooled, 
stored, transported again and then re-heated. Each step exposes the 
food to the possibility of contamination.

Research conducted by the FSAI (Food Safety Authority of Ireland) on 
consumer attitudes found that food safety was of real concern to people. 
As can be seen from the table below, consumers ranked food safety as 
the fourth most important issue of concern, ahead of racism and 
neighbourhood crime.

When we buy food it is important we are given suffi cient information in 
order to establish that the food is safe to eat. We should check the 
ingredients (what is in the food), use by date and origin (traceability).

How is food safety achieved?
The food industry is one the important industries in Ireland and safety is 
a non-negotiable element in the production of food for the consumer. 
This is achieved by EU and national regulations which Inspectors from 
the Department of Agriculture and Food and the Food Safety Authority of 
Ireland (FSAI) strictly enforce. These regulations ensure that our food is 
safe to eat, and that the methods of making it safe do not alter the 
nutritional value or palatability of the food. 

From the farm to our fork 
Food safety begins with the growth of crops and animals on farms and 
ends at the table of the consumer; in other words it is a pathway from 
‘farm to fork’. Producers, processors, distributors, retailers and caterers 
all share the responsibility of ensuring that the highest standards of food 
hygiene and safety are achieved. This chain is known as the Safe Food Chain.

Plants/Crops  Cattle, Sheep, Pigs and Poultry 
Processing  Distribution  Retailers  Consumers

The Producers
The producers are the farmers, the people who are responsible for our 
beef, lamb, pork and poultry production and who grow our cereals, fruit 
and vegetables.

Our cattle and sheep get eighty percent of their food requirement by 
eating grass. The remainder of their diet consists of compound 
feedingstuffs. These feedingstuffs are manufactured from a mix of cereals 
and plant proteins with added vitamins and minerals. 

The diet of pigs and poultry mainly consists of compound feedingstuffs. 

Strict regulations govern the manufacture of these feedingstuffs. 
A licence is needed for their manufacture and the ingredients must 
be traceable back to the original producer. In addition farmers must 
keep records of all veterinary-prescribed medicines that they administered 
to their animals. In this way what goes into our cattle, sheep, pigs 
and poultry is carefully regulated.

Traceability
The National Beef Assurance Scheme and the EU Beef Labelling Scheme 
provide a traceability system from producer to the consumer. A similar 
scheme is in place for sheep, pig and poultry meat. All meat and meat 
products sold to the manufacturers, restaurants and retailers must be 
traceable from their source.

Food Safety in the Home
To ensure food is kept safe in the home there are a number of 
recommended practices that should be carried out when dealing with 
food to reduce the chance of contamination:

• Personal Hygiene e.g. wash your hands before, during and after food 
preparation.

• Kitchen Hygiene e.g. clean worktops regularly and keep pets out of 
the kitchen.

• Storage e.g. store cooked and uncooked food separately to prevent 
cross contamination.

The History of Food Safety
References to food safety are rarely found in historical 
documents. The traditional methods of preserving food, such 
as salting, drying and pickling, were probably used more for 
their value in allowing food to be kept for extended periods of 
time, than for safety reasons. For a few millennia people were 
aware that cooking food allowed it to be kept for longer. 
The ancient Chinese, for example, believed that anything that 
was boiled or cooked could not be poisonous.

Until the late 19th century there was no understanding of 
bacteria or their role in disease. Since then more focus has 
been placed on making food safe for consumption. 

Micro-organisms and food spoilage
The food we eat provides a perfect environment for bacteria and fungi. If 
food is not fresh or if it is not cooked or preserved in some way it will 
quickly become infected by micro-organisms. The micro-organisms 
produce chemicals that can make us feel ill, get sick and cause diarrhoea  
– classic symptoms of food poisoning. 

So what food is safe? 

Food that 
• is not inherently toxic, e.g. green potatoes and certain fungi are 

dangerous to eat. In other cases the food material may produce 
toxins as a result of microbial metabolism, e.g. botulism.

• does not contain disease-
causing organisms (pathogens) 
in abnormally high numbers. 
Such organisms include certain 
bacteria, fungi, viruses, protozoa 
and the eggs or cysts of 
animals such as tapeworms 
and liver fl uke. 

  In the Spring of 2007 the drinking 
water supply in Co. Galway was 
infected with a protozoan called 
Cryptosporidium. This pathogen 
causes severe diarrhoea 
affecting mainly the very young 
and the very old. It is transmitted by cysts that, once ingested, change 
into reproductive forms and give rise to many more cysts.

• does not contain residues of pesticides, antibiotics or hormones, 
whose effects on health are damaging or unknown.

• is not excessively radioactive. Everything is radioactive to some 
extent but food can contain excessive levels of radioactive material if 
it is grown in a highly radioactive environment or if it has been 
contaminated with radioactive material. 

• does not contain allergens. Some people for example cannot eat 
shellfi sh, others cannot eat peanuts. In both cases the individuals are 
allergic to specifi c chemicals that are naturally present in the food.

The most common food-borne diseases are caused by bacteria. Controls 
are in place to ensure that our food is free of pathogens and toxins and is 
safe for human consumption. However, the responsibility for a balanced 
diet remains with the consumer. 

Fig. 3 The traceability of records for all livestock

Fig. 4 Table showing food safety as high concern among Irish population 

Food Safety in Context: Consumers rating of various issues. Base: Adults Aged 15+

1. Drugs and Drug abuse 80%
2. The health service 77%
3. The environment 64%
4. The safety of the food you buy and eat 53%
5. Racism 48%
6. Crime in your area 44%

Fig. 2 Safe Food Chain (see attached document with images )
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2,000 employees dedicated to maintaining and improving Ireland’s 
food safety and quality control measures. Over many years the 
Department has driven standards up and has contributed to the 
international recognition of Ireland as a centre of excellence for food 
production. Each year the Department also invests signifi cant funding 
in food safety and quality R&D. This ensures that we maintain our 
competitiveness and keep ahead of any technological advances.

For example, two current projects funded under the Department’s 
Food Institutional Research Measure are exploring modern 
biometric technology as a means to ‘track and trace’ our food from 
birth of livestock through to consumption. Biometrics is the science 
and technology of authentication; it measures a permanent 
physical characteristic, unique to an individual that doesn’t change, 
like human fi nger printing. Biometrics has been used for many 
years but without the benefi t of modern technology. 

Researchers are now investigating whether the cattle’s noses, sheep’s 
faces or the comb on poultry have potential as biomarkers. Electronic 
tagging and tracing is also being explored for both the live animals 
and their meat products including the possibility of attaching a radio 
frequency identifi cation device to meat packages. This would emit 
radio signals that could be picked up by readers and could trace a 
package from the processor, to the shop and to the consumer.

Plant Health
Because crops are vulnerable to attack by plant pests and diseases, 
producers often use special plant protection products to protect their 
cereals, vegetables and fruit. It is very important that unsafe levels of 
these chemicals do not enter the human food chain. Strict EU and Irish 
controls are in place to prevent contamination of our food and damage 
to the environment by these chemicals. 

Samples of all foodstuffs are analysed and checked by pesticide control 
laboratories of the Department of Agriculture and Food. 

The Processors
Food processing plants, food manufacturers and slaughterhouses must 
conform to strict safety regulations. In the abattoirs all animals are 
checked before and after slaughter by veterinary inspectors, to determine 
if they are fi t for human consumption. Meat and meat products must 
bear a ‘health mark’ which can be either stamped on the meat directly or 
printed on the packaging.

In food processing plants the industry standard follows the HACCP 
code. HACCP stands for Hazard Analysis Critical Control Points. 
It identifi es and controls hazards that could lead to the production of 
food that is unsafe for human consumption.

A hazard in the food industry would be anything that could contaminate 
the food or cause harm to the consumer. Contaminants might include 
bacteria and moulds, shards of glass or metal in the food or contamination 
by toxic chemicals.

The seven principles of HACCP may be summarised as follows: 
1. Identify the hazard e.g. any biological, chemical or physical material 

that could make the food unsafe to eat.
2. Identify points in the processing where a lack of control could result 

in a risk to health, e.g. storage of food. 
3. Set critical control limits, e.g. have the refrigerator temperature set 

below 5˚C.
4. Monitor the critical limits, e.g. record the temperature of the fridge 

morning and evening.
5. Take corrective action when critical limits have not been met, e.g. 

if the fridge temperature cannot be kept low enough then corrective 
action needs to be taken.

6. Establish procedures for keeping records e.g. a written HACCP plan.
7.  Review the system to check that it is doing what it is intended to do.

The consumers
Over the past thirty years lifestyles have changed. Many people do not 
have the time to prepare and cook meals in the home and increasingly 
eat out, buy take-aways, convenience foods and ready-meals. So by the 
time we eat the food it will have been transported, cooked, cooled, 
stored, transported again and then re-heated. Each step exposes the 
food to the possibility of contamination.

Research conducted by the FSAI (Food Safety Authority of Ireland) on 
consumer attitudes found that food safety was of real concern to people. 
As can be seen from the table below, consumers ranked food safety as 
the fourth most important issue of concern, ahead of racism and 
neighbourhood crime.

When we buy food it is important we are given suffi cient information in 
order to establish that the food is safe to eat. We should check the 
ingredients (what is in the food), use by date and origin (traceability).

How is food safety achieved?
The food industry is one the important industries in Ireland and safety is 
a non-negotiable element in the production of food for the consumer. 
This is achieved by EU and national regulations which Inspectors from 
the Department of Agriculture and Food and the Food Safety Authority of 
Ireland (FSAI) strictly enforce. These regulations ensure that our food is 
safe to eat, and that the methods of making it safe do not alter the 
nutritional value or palatability of the food. 

From the farm to our fork 
Food safety begins with the growth of crops and animals on farms and 
ends at the table of the consumer; in other words it is a pathway from 
‘farm to fork’. Producers, processors, distributors, retailers and caterers 
all share the responsibility of ensuring that the highest standards of food 
hygiene and safety are achieved. This chain is known as the Safe Food Chain.

Plants/Crops  Cattle, Sheep, Pigs and Poultry 
Processing  Distribution  Retailers  Consumers

The Producers
The producers are the farmers, the people who are responsible for our 
beef, lamb, pork and poultry production and who grow our cereals, fruit 
and vegetables.

Our cattle and sheep get eighty percent of their food requirement by 
eating grass. The remainder of their diet consists of compound 
feedingstuffs. These feedingstuffs are manufactured from a mix of cereals 
and plant proteins with added vitamins and minerals. 

The diet of pigs and poultry mainly consists of compound feedingstuffs. 

Strict regulations govern the manufacture of these feedingstuffs. 
A licence is needed for their manufacture and the ingredients must 
be traceable back to the original producer. In addition farmers must 
keep records of all veterinary-prescribed medicines that they administered 
to their animals. In this way what goes into our cattle, sheep, pigs 
and poultry is carefully regulated.

Traceability
The National Beef Assurance Scheme and the EU Beef Labelling Scheme 
provide a traceability system from producer to the consumer. A similar 
scheme is in place for sheep, pig and poultry meat. All meat and meat 
products sold to the manufacturers, restaurants and retailers must be 
traceable from their source.

Food Safety in the Home
To ensure food is kept safe in the home there are a number of 
recommended practices that should be carried out when dealing with 
food to reduce the chance of contamination:

• Personal Hygiene e.g. wash your hands before, during and after food 
preparation.

• Kitchen Hygiene e.g. clean worktops regularly and keep pets out of 
the kitchen.

• Storage e.g. store cooked and uncooked food separately to prevent 
cross contamination.

The History of Food Safety
References to food safety are rarely found in historical 
documents. The traditional methods of preserving food, such 
as salting, drying and pickling, were probably used more for 
their value in allowing food to be kept for extended periods of 
time, than for safety reasons. For a few millennia people were 
aware that cooking food allowed it to be kept for longer. 
The ancient Chinese, for example, believed that anything that 
was boiled or cooked could not be poisonous.

Until the late 19th century there was no understanding of 
bacteria or their role in disease. Since then more focus has 
been placed on making food safe for consumption. 

Micro-organisms and food spoilage
The food we eat provides a perfect environment for bacteria and fungi. If 
food is not fresh or if it is not cooked or preserved in some way it will 
quickly become infected by micro-organisms. The micro-organisms 
produce chemicals that can make us feel ill, get sick and cause diarrhoea  
– classic symptoms of food poisoning. 

So what food is safe? 

Food that 
• is not inherently toxic, e.g. green potatoes and certain fungi are 

dangerous to eat. In other cases the food material may produce 
toxins as a result of microbial metabolism, e.g. botulism.

• does not contain disease-
causing organisms (pathogens) 
in abnormally high numbers. 
Such organisms include certain 
bacteria, fungi, viruses, protozoa 
and the eggs or cysts of 
animals such as tapeworms 
and liver fl uke. 

  In the Spring of 2007 the drinking 
water supply in Co. Galway was 
infected with a protozoan called 
Cryptosporidium. This pathogen 
causes severe diarrhoea 
affecting mainly the very young 
and the very old. It is transmitted by cysts that, once ingested, change 
into reproductive forms and give rise to many more cysts.

• does not contain residues of pesticides, antibiotics or hormones, 
whose effects on health are damaging or unknown.

• is not excessively radioactive. Everything is radioactive to some 
extent but food can contain excessive levels of radioactive material if 
it is grown in a highly radioactive environment or if it has been 
contaminated with radioactive material. 

• does not contain allergens. Some people for example cannot eat 
shellfi sh, others cannot eat peanuts. In both cases the individuals are 
allergic to specifi c chemicals that are naturally present in the food.

The most common food-borne diseases are caused by bacteria. Controls 
are in place to ensure that our food is free of pathogens and toxins and is 
safe for human consumption. However, the responsibility for a balanced 
diet remains with the consumer. 

Fig. 3 The traceability of records for all livestock

Fig. 4 Table showing food safety as high concern among Irish population 

Food Safety in Context: Consumers rating of various issues. Base: Adults Aged 15+

1. Drugs and Drug abuse 80%
2. The health service 77%
3. The environment 64%
4. The safety of the food you buy and eat 53%
5. Racism 48%
6. Crime in your area 44%

Fig. 2 Safe Food Chain (see attached document with images )
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Department has driven standards up and has contributed to the 
international recognition of Ireland as a centre of excellence for food 
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in food safety and quality R&D. This ensures that we maintain our 
competitiveness and keep ahead of any technological advances.
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biometric technology as a means to ‘track and trace’ our food from 
birth of livestock through to consumption. Biometrics is the science 
and technology of authentication; it measures a permanent 
physical characteristic, unique to an individual that doesn’t change, 
like human fi nger printing. Biometrics has been used for many 
years but without the benefi t of modern technology. 
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tagging and tracing is also being explored for both the live animals 
and their meat products including the possibility of attaching a radio 
frequency identifi cation device to meat packages. This would emit 
radio signals that could be picked up by readers and could trace a 
package from the processor, to the shop and to the consumer.
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Because crops are vulnerable to attack by plant pests and diseases, 
producers often use special plant protection products to protect their 
cereals, vegetables and fruit. It is very important that unsafe levels of 
these chemicals do not enter the human food chain. Strict EU and Irish 
controls are in place to prevent contamination of our food and damage 
to the environment by these chemicals. 

Samples of all foodstuffs are analysed and checked by pesticide control 
laboratories of the Department of Agriculture and Food. 

The Processors
Food processing plants, food manufacturers and slaughterhouses must 
conform to strict safety regulations. In the abattoirs all animals are 
checked before and after slaughter by veterinary inspectors, to determine 
if they are fi t for human consumption. Meat and meat products must 
bear a ‘health mark’ which can be either stamped on the meat directly or 
printed on the packaging.

In food processing plants the industry standard follows the HACCP 
code. HACCP stands for Hazard Analysis Critical Control Points. 
It identifi es and controls hazards that could lead to the production of 
food that is unsafe for human consumption.

A hazard in the food industry would be anything that could contaminate 
the food or cause harm to the consumer. Contaminants might include 
bacteria and moulds, shards of glass or metal in the food or contamination 
by toxic chemicals.

The seven principles of HACCP may be summarised as follows: 
1. Identify the hazard e.g. any biological, chemical or physical material 

that could make the food unsafe to eat.
2. Identify points in the processing where a lack of control could result 

in a risk to health, e.g. storage of food. 
3. Set critical control limits, e.g. have the refrigerator temperature set 

below 5˚C.
4. Monitor the critical limits, e.g. record the temperature of the fridge 

morning and evening.
5. Take corrective action when critical limits have not been met, e.g. 

if the fridge temperature cannot be kept low enough then corrective 
action needs to be taken.

6. Establish procedures for keeping records e.g. a written HACCP plan.
7.  Review the system to check that it is doing what it is intended to do.

The consumers
Over the past thirty years lifestyles have changed. Many people do not 
have the time to prepare and cook meals in the home and increasingly 
eat out, buy take-aways, convenience foods and ready-meals. So by the 
time we eat the food it will have been transported, cooked, cooled, 
stored, transported again and then re-heated. Each step exposes the 
food to the possibility of contamination.

Research conducted by the FSAI (Food Safety Authority of Ireland) on 
consumer attitudes found that food safety was of real concern to people. 
As can be seen from the table below, consumers ranked food safety as 
the fourth most important issue of concern, ahead of racism and 
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When we buy food it is important we are given suffi cient information in 
order to establish that the food is safe to eat. We should check the 
ingredients (what is in the food), use by date and origin (traceability).

How is food safety achieved?
The food industry is one the important industries in Ireland and safety is 
a non-negotiable element in the production of food for the consumer. 
This is achieved by EU and national regulations which Inspectors from 
the Department of Agriculture and Food and the Food Safety Authority of 
Ireland (FSAI) strictly enforce. These regulations ensure that our food is 
safe to eat, and that the methods of making it safe do not alter the 
nutritional value or palatability of the food. 

From the farm to our fork 
Food safety begins with the growth of crops and animals on farms and 
ends at the table of the consumer; in other words it is a pathway from 
‘farm to fork’. Producers, processors, distributors, retailers and caterers 
all share the responsibility of ensuring that the highest standards of food 
hygiene and safety are achieved. This chain is known as the Safe Food Chain.
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Such organisms include certain 
bacteria, fungi, viruses, protozoa 
and the eggs or cysts of 
animals such as tapeworms 
and liver fl uke. 

  In the Spring of 2007 the drinking 
water supply in Co. Galway was 
infected with a protozoan called 
Cryptosporidium. This pathogen 
causes severe diarrhoea 
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and the very old. It is transmitted by cysts that, once ingested, change 
into reproductive forms and give rise to many more cysts.
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whose effects on health are damaging or unknown.

• is not excessively radioactive. Everything is radioactive to some 
extent but food can contain excessive levels of radioactive material if 
it is grown in a highly radioactive environment or if it has been 
contaminated with radioactive material. 

• does not contain allergens. Some people for example cannot eat 
shellfi sh, others cannot eat peanuts. In both cases the individuals are 
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are in place to ensure that our food is free of pathogens and toxins and is 
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Biographical Notes

Louis Pasteur (1822–1895) 
Louis Pasteur the French chemist and microbiologist, is perhaps best 
known for devising a method to prevent milk and wine from going sour. 
This method, known as pasteurisation, involves heating liquids to 
temperatures that will kill potentially harmful fungi, viruses and bacteria 
etc. Liquids that can be pasteurised include: milk, juice, water and beer. 
This technique has ensured these products are safe to drink.

Joseph Lister (1827–1912)
Though born in England, Lister spent most of his life in Edinburgh, 
where he worked as a surgeon. In those days conditions in the hospitals 
were very unhygienic and patients regularly died from infections (sepsis) 
following surgery. Lister read Pasteur’s work and decided to try using 
chemicals to reduce the rate of infection. He insisted that the surgeons 
and nurses wash their hands, scrub down the operating tables and soak 
the instruments in carbolic acid. As a result of Lister’s actions, many 
more people survived and the age of ‘antiseptics’ was born. 

Carl von Linde (1842–1934)
Carl von Linde was a German engineer. He invented a continuous 
process of liquefying gases in very large quantities. This formed the 
basis for refrigeration. Von Linde is credited with the invention of the 
‘fridge’ in 1876. Refrigeration of foodstuffs slows the growth of bacteria 
and fungi that can spoil the food. In 1894 a Linde refrigerator was 
installed at the Guinness Brewery in Dublin, but mass production of 
refrigerators did not begin until after World War ll.

Robert Koch (1843–1910)
Robert Koch, a German physician, is considered to be the ‘father’ of 
bacteriology. In the 1880s he perfected the process of growing pure 
strains of bacteria in the laboratory. He was using fl at glass slides to 
grow the bacteria, but his assistant, Julius Petri, suggested using 
shallow glass dishes with covers. Today these dishes, now called Petri 
dishes, are what we normally use to grow bacteria. Koch also established 
strict criteria for showing that a specifi c microbe causes a specifi c 
disease. These are now known as Koch’s Postulates.

Read more about other famous scientists 
on www.sta.ie

Syllabus Reference

Leaving Certifi cate Biology
Unit 1.4.6 Energy fl ow: the concept of a food chain.

Unit 2.2.6 Movement through cell membranes; contemporary issues 
and technology.

Unit 3.1.5 Laboratory procedures when handling micro-organisms.

Junior Certifi cate Science
Section 1C7 Ecology

Section 1C8 Microbiology and biotechnology

Learning Outcomes 

On completing this lesson, the student will be able to:
• Recognise that food safety is essential and that there are various 

ways in which we ensure the food we eat is safe.

• Explain the Safe Food Chain.

• Describe the ways in which animals are managed to increase food safety.

• Appreciate that plants used to feed animals must also be produced 
with minimum risk of contamination.

• Appreciate the value of the measures that are taken to ensure that 
food is safe for the consumer.

• Be familiar with the different measures that are taken to ensure food 
safety, including production, traceability, labelling, storage, 
packaging, distribution.

• Explain how the HACCP system can benefi t the food industry in the 
prevention of food poisoning outbreaks.

• Appreciate the need for good hygiene practice when preparing food 
in the home.

General Learning Points

• For a long time humans did not know of the relationship between 
microbial infection and the spoilage of food.

• The food that we eat is ideal for bacteria to live and grow on. 
Given the correct conditions the numbers of certain bacteria living 
on a particular foodstuff can double every 20 minutes.

• In a laboratory bacteria and fungi are cultured (grown) on a special 
medium called agar jelly.

• Food that is safe to consume is food that is free from pathogens, 
toxins, pesticides, antibiotics, allergens and radioactivity.

• The Safe Food Chain is a series of stages from ‘farm to fork’.

• Feedingstuffs for cattle, sheep, pigs and poultry must be traceable 
to back to the original producer.

• Animals for slaughter must be disease-free and bear a ‘health mark’.

• The levels of pesticide residues in crop plants are strictly regulated.

• The food industry operates HACCP controls to protect the public 
from food-borne illnesses.

• Processed foods must be labelled. Customers are entitled to know 
the origin, ingredients and date after which the food is not safe for 
consumption, of the products they buy.

Student Activities

• Select three of the following conditions/illnesses which can result 
from unsafe food and research them under the following headings: 
infectious agent, method of infection, symptoms and diagnosis, 
prevention and treatment. 

 Tuberculosis;        Cholera;        BSE;         Peanut allergy.

• In the laboratory compare the growth of micro-organisms on washed 
vs. unwashed hands using nutrient agar plates. [Refer to the Junior 
Certifi cate Science Mandatory Experiment – To investigate the 
presence of micro-organisms in air and soil OB65].

• In December 2002 the Report of the Food Labelling Group was 
published. This report made 21 recommendations. Examine these 
recommendations and comment on any fi ve with which you are familiar. 
Further information on this report can be found on www.fsai.ie 

• In Ireland during 1998 and 1999 almost 2,000 people became ill 
from infectious gastroenteritis, a form of food poisoning. 
The commonest sources of infections were restaurants, hotels and 
takeaways. Some outbreaks also occurred in private homes. 
(Food Safety Authority of Ireland)

 List fi ve guidelines that should be followed to ensure the safe 
preparation and storage of food in the home.

• Research the following causes of food poisoning in humans:
 Salmonella; E. coli 0157; Clostridium botulinum.

 Present your research fi ndings under the headings: cause, high risk 
foods, method of transmission, symptoms, treatment and prevention. 
Be sure to list your references.

True/False Questions 

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.
(a) A pathogen is a disease causing organism. T  F

(b) Food can be contaminated by micro-organisms. T  F

(c) HACCP is a cause of food poisoning. T  F

(d) Asepsis is a method of sterilisation. T  F

(e) The role of the FSAI is to protect consumer health. T  F

(f) Louis Pasteur invented penicillin. T  F

(g) By law, all processed food products must be labelled. T  F

(h) Pesticides are growth promoting substances. T  F

(i) All bacteria found in the body cause harm. T  F

(j) The BBD ( best before date) of a food is the same 
thing as the UBD (use by date). T  F

Check your answers to these questions on www.sta.ie

Revise The Terms

Can you recall the meaning of the following terms? Revising 
the terminology is a powerful aid for recall and retention. 
Salting; drying; pickling; toxic; pathogens; protozoan; Cryptosporidium; 
pesticides; antibiotics; hormones; radioactive; allergens; Safe Food 
Chain; feedingstuffs; traceable; pesticide; HACCP; personal hygiene; 
kitchen hygiene; correct storage of food. 

Check the Glossary of Terms for this lesson 
at www.sta.ie

Examination Questions 

2006 Leaving Certifi cate Higher Level
Construct a grazing food chain containing at least four trophic levels in 
the space below.

In your food chain identify each of the following:

1. A predator ………………………………………

2. A producer ………………………………………

3. A secondary (second order) consumer ………………………….……

4. A primary (fi rst order) consumer ………………………………….…….

2001 Leaving Certifi cate Ordinary Level 
Draw and label a diagram of Rhizopus (the bread mould).

Describe how Rhizopus gets its food.

Describe asexual reproduction in Rhizopus. 

Rhizopus belongs to a group of organisms known as Fungi.

State three benefi cial and three harmful effects of Fungi.

2003 Leaving Certifi cate Ordinary Level 
List four methods that are commonly used for preserving food.

In each case explain briefl y how the bacteria that cause decay are affected.

For further examples of past paper 
questions check www.sta.ie

Did You Know?

• Every year over 1 million tonnes of meat, 5.5 million tonnes of milk 
and about 5.0 million tonnes of crops and vegetables are produced 
from Irish farmland. [Note: one tonne = 1,000 kg]

• The average Irish person consumes over 90 kg meat; 150 L milk; 
9 kg eggs and 250 kg fruit and vegetables in one year.

• All cattle born in Ireland have to have a passport. This allows the 
cattle to be identifi ed and their movements within Ireland and the EU 
to be monitored.

• There are more useful bacteria living in the human gut than there are 
harmful bacteria.

• Before it was discovered how to make water safe to drink, people 
used to drink wine and beer as common beverages at their breakfast, 
dinner and tea. This was to prevent illnesses caused by contaminated 
water supplies.

• ‘Listerine’® mouthwash was named after Joseph Lister, the surgeon 
who discovered antiseptics.

• Irish researchers have developed "smart packaging" for fresh fi sh 
and fi sh products that tells consumers if their pre-packed products 
have gone off. The packaging uses a sensor spot within the pack 
that changes from yellow to orange or red if the seafood inside 
has gone off. 
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Ireland is traded internationally as ‘The Food Island’; we export €8 
billion worth of food and drink products every year.

The Department of Agriculture and Food places huge emphasis on 
ensuring the safety and quality of Irish food. It currently has almost 
2,000 employees dedicated to maintaining and improving Ireland’s 
food safety and quality control measures. Over many years the 
Department has driven standards up and has contributed to the 
international recognition of Ireland as a centre of excellence for food 
production. Each year the Department also invests signifi cant funding 
in food safety and quality R&D. This ensures that we maintain our 
competitiveness and keep ahead of any technological advances.

For example, two current projects funded under the Department’s 
Food Institutional Research Measure are exploring modern 
biometric technology as a means to ‘track and trace’ our food from 
birth of livestock through to consumption. Biometrics is the science 
and technology of authentication; it measures a permanent 
physical characteristic, unique to an individual that doesn’t change, 
like human fi nger printing. Biometrics has been used for many 
years but without the benefi t of modern technology. 

Researchers are now investigating whether the cattle’s noses, sheep’s 
faces or the comb on poultry have potential as biomarkers. Electronic 
tagging and tracing is also being explored for both the live animals 
and their meat products including the possibility of attaching a radio 
frequency identifi cation device to meat packages. This would emit 
radio signals that could be picked up by readers and could trace a 
package from the processor, to the shop and to the consumer.

Plant Health
Because crops are vulnerable to attack by plant pests and diseases, 
producers often use special plant protection products to protect their 
cereals, vegetables and fruit. It is very important that unsafe levels of 
these chemicals do not enter the human food chain. Strict EU and Irish 
controls are in place to prevent contamination of our food and damage 
to the environment by these chemicals. 

Samples of all foodstuffs are analysed and checked by pesticide control 
laboratories of the Department of Agriculture and Food. 

The Processors
Food processing plants, food manufacturers and slaughterhouses must 
conform to strict safety regulations. In the abattoirs all animals are 
checked before and after slaughter by veterinary inspectors, to determine 
if they are fi t for human consumption. Meat and meat products must 
bear a ‘health mark’ which can be either stamped on the meat directly or 
printed on the packaging.

In food processing plants the industry standard follows the HACCP 
code. HACCP stands for Hazard Analysis Critical Control Points. 
It identifi es and controls hazards that could lead to the production of 
food that is unsafe for human consumption.

A hazard in the food industry would be anything that could contaminate 
the food or cause harm to the consumer. Contaminants might include 
bacteria and moulds, shards of glass or metal in the food or contamination 
by toxic chemicals.

The seven principles of HACCP may be summarised as follows: 
1. Identify the hazard e.g. any biological, chemical or physical material 

that could make the food unsafe to eat.
2. Identify points in the processing where a lack of control could result 

in a risk to health, e.g. storage of food. 
3. Set critical control limits, e.g. have the refrigerator temperature set 

below 5˚C.
4. Monitor the critical limits, e.g. record the temperature of the fridge 

morning and evening.
5. Take corrective action when critical limits have not been met, e.g. 

if the fridge temperature cannot be kept low enough then corrective 
action needs to be taken.

6. Establish procedures for keeping records e.g. a written HACCP plan.
7.  Review the system to check that it is doing what it is intended to do.

The consumers
Over the past thirty years lifestyles have changed. Many people do not 
have the time to prepare and cook meals in the home and increasingly 
eat out, buy take-aways, convenience foods and ready-meals. So by the 
time we eat the food it will have been transported, cooked, cooled, 
stored, transported again and then re-heated. Each step exposes the 
food to the possibility of contamination.

Research conducted by the FSAI (Food Safety Authority of Ireland) on 
consumer attitudes found that food safety was of real concern to people. 
As can be seen from the table below, consumers ranked food safety as 
the fourth most important issue of concern, ahead of racism and 
neighbourhood crime.

When we buy food it is important we are given suffi cient information in 
order to establish that the food is safe to eat. We should check the 
ingredients (what is in the food), use by date and origin (traceability).

How is food safety achieved?
The food industry is one the important industries in Ireland and safety is 
a non-negotiable element in the production of food for the consumer. 
This is achieved by EU and national regulations which Inspectors from 
the Department of Agriculture and Food and the Food Safety Authority of 
Ireland (FSAI) strictly enforce. These regulations ensure that our food is 
safe to eat, and that the methods of making it safe do not alter the 
nutritional value or palatability of the food. 

From the farm to our fork 
Food safety begins with the growth of crops and animals on farms and 
ends at the table of the consumer; in other words it is a pathway from 
‘farm to fork’. Producers, processors, distributors, retailers and caterers 
all share the responsibility of ensuring that the highest standards of food 
hygiene and safety are achieved. This chain is known as the Safe Food Chain.

Plants/Crops  Cattle, Sheep, Pigs and Poultry 
Processing  Distribution  Retailers  Consumers

The Producers
The producers are the farmers, the people who are responsible for our 
beef, lamb, pork and poultry production and who grow our cereals, fruit 
and vegetables.

Our cattle and sheep get eighty percent of their food requirement by 
eating grass. The remainder of their diet consists of compound 
feedingstuffs. These feedingstuffs are manufactured from a mix of cereals 
and plant proteins with added vitamins and minerals. 

The diet of pigs and poultry mainly consists of compound feedingstuffs. 

Strict regulations govern the manufacture of these feedingstuffs. 
A licence is needed for their manufacture and the ingredients must 
be traceable back to the original producer. In addition farmers must 
keep records of all veterinary-prescribed medicines that they administered 
to their animals. In this way what goes into our cattle, sheep, pigs 
and poultry is carefully regulated.

Traceability
The National Beef Assurance Scheme and the EU Beef Labelling Scheme 
provide a traceability system from producer to the consumer. A similar 
scheme is in place for sheep, pig and poultry meat. All meat and meat 
products sold to the manufacturers, restaurants and retailers must be 
traceable from their source.

Food Safety in the Home
To ensure food is kept safe in the home there are a number of 
recommended practices that should be carried out when dealing with 
food to reduce the chance of contamination:

• Personal Hygiene e.g. wash your hands before, during and after food 
preparation.

• Kitchen Hygiene e.g. clean worktops regularly and keep pets out of 
the kitchen.

• Storage e.g. store cooked and uncooked food separately to prevent 
cross contamination.

The History of Food Safety
References to food safety are rarely found in historical 
documents. The traditional methods of preserving food, such 
as salting, drying and pickling, were probably used more for 
their value in allowing food to be kept for extended periods of 
time, than for safety reasons. For a few millennia people were 
aware that cooking food allowed it to be kept for longer. 
The ancient Chinese, for example, believed that anything that 
was boiled or cooked could not be poisonous.

Until the late 19th century there was no understanding of 
bacteria or their role in disease. Since then more focus has 
been placed on making food safe for consumption. 

Micro-organisms and food spoilage
The food we eat provides a perfect environment for bacteria and fungi. If 
food is not fresh or if it is not cooked or preserved in some way it will 
quickly become infected by micro-organisms. The micro-organisms 
produce chemicals that can make us feel ill, get sick and cause diarrhoea  
– classic symptoms of food poisoning. 

So what food is safe? 

Food that 
• is not inherently toxic, e.g. green potatoes and certain fungi are 

dangerous to eat. In other cases the food material may produce 
toxins as a result of microbial metabolism, e.g. botulism.

• does not contain disease-
causing organisms (pathogens) 
in abnormally high numbers. 
Such organisms include certain 
bacteria, fungi, viruses, protozoa 
and the eggs or cysts of 
animals such as tapeworms 
and liver fl uke. 

  In the Spring of 2007 the drinking 
water supply in Co. Galway was 
infected with a protozoan called 
Cryptosporidium. This pathogen 
causes severe diarrhoea 
affecting mainly the very young 
and the very old. It is transmitted by cysts that, once ingested, change 
into reproductive forms and give rise to many more cysts.

• does not contain residues of pesticides, antibiotics or hormones, 
whose effects on health are damaging or unknown.

• is not excessively radioactive. Everything is radioactive to some 
extent but food can contain excessive levels of radioactive material if 
it is grown in a highly radioactive environment or if it has been 
contaminated with radioactive material. 

• does not contain allergens. Some people for example cannot eat 
shellfi sh, others cannot eat peanuts. In both cases the individuals are 
allergic to specifi c chemicals that are naturally present in the food.

The most common food-borne diseases are caused by bacteria. Controls 
are in place to ensure that our food is free of pathogens and toxins and is 
safe for human consumption. However, the responsibility for a balanced 
diet remains with the consumer. 

Fig. 3 The traceability of records for all livestock

Fig. 4 Table showing food safety as high concern among Irish population 

Food Safety in Context: Consumers rating of various issues. Base: Adults Aged 15+

1. Drugs and Drug abuse 80%
2. The health service 77%
3. The environment 64%
4. The safety of the food you buy and eat 53%
5. Racism 48%
6. Crime in your area 44%

Fig. 2 Safe Food Chain (see attached document with images )
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Fig. 1 Escherichia coli which 
causes food poisoning
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Biographical Notes

Louis Pasteur (1822–1895) 
Louis Pasteur the French chemist and microbiologist, is perhaps best 
known for devising a method to prevent milk and wine from going sour. 
This method, known as pasteurisation, involves heating liquids to 
temperatures that will kill potentially harmful fungi, viruses and bacteria 
etc. Liquids that can be pasteurised include: milk, juice, water and beer. 
This technique has ensured these products are safe to drink.

Joseph Lister (1827–1912)
Though born in England, Lister spent most of his life in Edinburgh, 
where he worked as a surgeon. In those days conditions in the hospitals 
were very unhygienic and patients regularly died from infections (sepsis) 
following surgery. Lister read Pasteur’s work and decided to try using 
chemicals to reduce the rate of infection. He insisted that the surgeons 
and nurses wash their hands, scrub down the operating tables and soak 
the instruments in carbolic acid. As a result of Lister’s actions, many 
more people survived and the age of ‘antiseptics’ was born. 

Carl von Linde (1842–1934)
Carl von Linde was a German engineer. He invented a continuous 
process of liquefying gases in very large quantities. This formed the 
basis for refrigeration. Von Linde is credited with the invention of the 
‘fridge’ in 1876. Refrigeration of foodstuffs slows the growth of bacteria 
and fungi that can spoil the food. In 1894 a Linde refrigerator was 
installed at the Guinness Brewery in Dublin, but mass production of 
refrigerators did not begin until after World War ll.

Robert Koch (1843–1910)
Robert Koch, a German physician, is considered to be the ‘father’ of 
bacteriology. In the 1880s he perfected the process of growing pure 
strains of bacteria in the laboratory. He was using fl at glass slides to 
grow the bacteria, but his assistant, Julius Petri, suggested using 
shallow glass dishes with covers. Today these dishes, now called Petri 
dishes, are what we normally use to grow bacteria. Koch also established 
strict criteria for showing that a specifi c microbe causes a specifi c 
disease. These are now known as Koch’s Postulates.

Read more about other famous scientists 
on www.sta.ie

Syllabus Reference

Leaving Certifi cate Biology
Unit 1.4.6 Energy fl ow: the concept of a food chain.

Unit 2.2.6 Movement through cell membranes; contemporary issues 
and technology.

Unit 3.1.5 Laboratory procedures when handling micro-organisms.

Junior Certifi cate Science
Section 1C7 Ecology

Section 1C8 Microbiology and biotechnology

Learning Outcomes 

On completing this lesson, the student will be able to:
• Recognise that food safety is essential and that there are various 

ways in which we ensure the food we eat is safe.

• Explain the Safe Food Chain.

• Describe the ways in which animals are managed to increase food safety.

• Appreciate that plants used to feed animals must also be produced 
with minimum risk of contamination.

• Appreciate the value of the measures that are taken to ensure that 
food is safe for the consumer.

• Be familiar with the different measures that are taken to ensure food 
safety, including production, traceability, labelling, storage, 
packaging, distribution.

• Explain how the HACCP system can benefi t the food industry in the 
prevention of food poisoning outbreaks.

• Appreciate the need for good hygiene practice when preparing food 
in the home.

General Learning Points

• For a long time humans did not know of the relationship between 
microbial infection and the spoilage of food.

• The food that we eat is ideal for bacteria to live and grow on. 
Given the correct conditions the numbers of certain bacteria living 
on a particular foodstuff can double every 20 minutes.

• In a laboratory bacteria and fungi are cultured (grown) on a special 
medium called agar jelly.

• Food that is safe to consume is food that is free from pathogens, 
toxins, pesticides, antibiotics, allergens and radioactivity.

• The Safe Food Chain is a series of stages from ‘farm to fork’.

• Feedingstuffs for cattle, sheep, pigs and poultry must be traceable 
to back to the original producer.

• Animals for slaughter must be disease-free and bear a ‘health mark’.

• The levels of pesticide residues in crop plants are strictly regulated.

• The food industry operates HACCP controls to protect the public 
from food-borne illnesses.

• Processed foods must be labelled. Customers are entitled to know 
the origin, ingredients and date after which the food is not safe for 
consumption, of the products they buy.

Student Activities

• Select three of the following conditions/illnesses which can result 
from unsafe food and research them under the following headings: 
infectious agent, method of infection, symptoms and diagnosis, 
prevention and treatment. 

 Tuberculosis;        Cholera;        BSE;         Peanut allergy.

• In the laboratory compare the growth of micro-organisms on washed 
vs. unwashed hands using nutrient agar plates. [Refer to the Junior 
Certifi cate Science Mandatory Experiment – To investigate the 
presence of micro-organisms in air and soil OB65].

• In December 2002 the Report of the Food Labelling Group was 
published. This report made 21 recommendations. Examine these 
recommendations and comment on any fi ve with which you are familiar. 
Further information on this report can be found on www.fsai.ie 

• In Ireland during 1998 and 1999 almost 2,000 people became ill 
from infectious gastroenteritis, a form of food poisoning. 
The commonest sources of infections were restaurants, hotels and 
takeaways. Some outbreaks also occurred in private homes. 
(Food Safety Authority of Ireland)

 List fi ve guidelines that should be followed to ensure the safe 
preparation and storage of food in the home.

• Research the following causes of food poisoning in humans:
 Salmonella; E. coli 0157; Clostridium botulinum.

 Present your research fi ndings under the headings: cause, high risk 
foods, method of transmission, symptoms, treatment and prevention. 
Be sure to list your references.

True/False Questions 

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.
(a) A pathogen is a disease causing organism. T  F

(b) Food can be contaminated by micro-organisms. T  F

(c) HACCP is a cause of food poisoning. T  F

(d) Asepsis is a method of sterilisation. T  F

(e) The role of the FSAI is to protect consumer health. T  F

(f) Louis Pasteur invented penicillin. T  F

(g) By law, all processed food products must be labelled. T  F

(h) Pesticides are growth promoting substances. T  F

(i) All bacteria found in the body cause harm. T  F

(j) The BBD ( best before date) of a food is the same 
thing as the UBD (use by date). T  F

Check your answers to these questions on www.sta.ie

Revise The Terms

Can you recall the meaning of the following terms? Revising 
the terminology is a powerful aid for recall and retention. 
Salting; drying; pickling; toxic; pathogens; protozoan; Cryptosporidium; 
pesticides; antibiotics; hormones; radioactive; allergens; Safe Food 
Chain; feedingstuffs; traceable; pesticide; HACCP; personal hygiene; 
kitchen hygiene; correct storage of food. 

Check the Glossary of Terms for this lesson 
at www.sta.ie

Examination Questions 

2006 Leaving Certifi cate Higher Level
Construct a grazing food chain containing at least four trophic levels in 
the space below.

In your food chain identify each of the following:

1. A predator ………………………………………

2. A producer ………………………………………

3. A secondary (second order) consumer ………………………….……

4. A primary (fi rst order) consumer ………………………………….…….

2001 Leaving Certifi cate Ordinary Level 
Draw and label a diagram of Rhizopus (the bread mould).

Describe how Rhizopus gets its food.

Describe asexual reproduction in Rhizopus. 

Rhizopus belongs to a group of organisms known as Fungi.

State three benefi cial and three harmful effects of Fungi.

2003 Leaving Certifi cate Ordinary Level 
List four methods that are commonly used for preserving food.

In each case explain briefl y how the bacteria that cause decay are affected.

For further examples of past paper 
questions check www.sta.ie

Did You Know?

• Every year over 1 million tonnes of meat, 5.5 million tonnes of milk 
and about 5.0 million tonnes of crops and vegetables are produced 
from Irish farmland. [Note: one tonne = 1,000 kg]

• The average Irish person consumes over 90 kg meat; 150 L milk; 
9 kg eggs and 250 kg fruit and vegetables in one year.

• All cattle born in Ireland have to have a passport. This allows the 
cattle to be identifi ed and their movements within Ireland and the EU 
to be monitored.

• There are more useful bacteria living in the human gut than there are 
harmful bacteria.

• Before it was discovered how to make water safe to drink, people 
used to drink wine and beer as common beverages at their breakfast, 
dinner and tea. This was to prevent illnesses caused by contaminated 
water supplies.

• ‘Listerine’® mouthwash was named after Joseph Lister, the surgeon 
who discovered antiseptics.

• Irish researchers have developed "smart packaging" for fresh fi sh 
and fi sh products that tells consumers if their pre-packed products 
have gone off. The packaging uses a sensor spot within the pack 
that changes from yellow to orange or red if the seafood inside 
has gone off. 


