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Instructions to markers.
General Instructions
Each question is marked out of 25. Markers should use the full range of marks available as indicated
in the mark descriptors for an A, B and C response at the top of each question.
Candidates should be rewarded according to the quality of thought revealed in their answers. They
should not be rewarded solely, or even mainly, according to the quantity of knowledge conveyed. In
progression from Higher a more advanced grasp of the skills of analysis, synthesis and interpretation
is required. Credit will be awarded according to the degree of success with which the candidate:
•
•
•
•
•

gives an answer which is relevant to the question and is explicitly related to the terms of the
question
is able to make the various distinctions required by the question
responds to all the elements in the question in a coherent manner
applies knowledge and explains, analyses, discusses rather than simply stating facts
develops the skills of analysis and evaluation through critical appraisal.
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Section A
(a)

Outline the main issues of the report.

Mark allocation: 5 marks
A – 4-5 marks
The candidate is able to clearly outline the majority of the main issues of the report.
B – 3 marks
The candidate is able to outline most of the issues of the report.
C – 2 marks
The candidate is able to list some of the main issues of the report.
Answers should make reference to the following points:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

People with a poor diet, mainly those on low income, are more likely to die prematurely.
Poor diet is linked to diseases such as cancer, coronary heart disease and diabetes.
Many people are unaware of the link between poor diet and ill health.
In some areas, mothers serve unhealthy foods to their children despite knowing the benefits of
healthy eating.
Busy lifestyles, worried children are not eating enough, not wanting to restrict sweets, no
regular mealtimes or breakfast also influence the food served to children at home.
Obesity levels in Scotland are the second highest in the world.
1 in 5 primary school children are clinically obese.
Recent research showed 85% of children living in areas of deprivation had a poor quality diet.
4 factors lead to food poverty – accessibility, affordability, availability and awareness − each
factor accepted separately.
Unhealthy food tends to be cheaper than healthy food.
Inadequate transport may discourage people from buying foods such as fruit.
If income is limited, food may be the last thing considered on a household budget.
Economy ranges in supermarkets tend to be higher in fat, sugar and salt.
Low earners eat less high fibre cereals, fish and vegetables.
58% more male manual workers die prematurely from heart disease than non manual workers.
In lower income families, ill health is more common – smaller babies, diabetes, obesity and less
chance of surviving cancer.
Many do not know what to eat to stay healthy or how to prepare it.
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(b)

Discuss the implications of low income on children’s health.

Mark allocation: 10 marks
A – 8-10 marks
The candidate is able to develop a full and coherent discussion of the implications for children’s
health of low income. The discussion shows good analysis and the identification of the main points
with full explanations.
B – 6-7 marks
The candidate is able to develop a discussion of the implications for children’s health of low income.
Most of the main points will be identified with some explanation.
C – 4-5 marks
The candidate will be able to identify some of the main points with limited explanation.
Answers should make reference to the following points:
General Health
1.
Children born into poor families have a lower life expectancy than those born into better off
homes.
2.
People on lower incomes are more likely to smoke so children in these households are more
likely to suffer the ill effects of passive smoking.
3.
Children born into low income families are more likely to have a lower birth weight and as a
result at more risk from illness/infection.
4.
Children in poorer areas are more likely to be involved in road traffic accidents.
Diet
1.
Families on low incomes tend to have a poorer diet and this impacts negatively on children’s
health.
2.
Cheaper foods, particularly convenience foods tend to be higher in fat, sugar and salt.
3.
Too much sugar in the diet when young can contribute to tooth decay.
4.
Too much sugar in the diet when young can contribute to type 2 diabetes in later life.
5.
The sugar content of fizzy drinks may raise blood sugar levels to the level where children’s
concentration levels are affected.
6.
Too much fat in the diet can contribute to being overweight and an overweight child is likely to
become an overweight adult.
7.
If fat contributes to obesity, the child is less likely to participate in sport which exacerbates the
problem.
8.
Too much fat in the diet, particularly saturated fat can contribute to coronary heart disease in
later life.
9.
Too much salt in the diet can contribute to high blood pressure in later life which may lead to
stroke/heart attack.
10. Increased risk to health in adult life – eating habits are established in childhood, research has
indicated a strong link between diet in childhood and diet related diseases in later life.
11. Untried foods may not be chosen for fear of waste if money is limited and so range of foods
may encourage diet related disease in later life.
12. Fresh fruit and vegetables can be expensive and wasteful, lack of them in the diet may increase
the risk of cancer due to lack of anti-oxidants.
13. Lack of fruit and vegetables in the diet may increase the risk of bowel cancer in later life due to
lack of NSP/anti-oxidants.
14. If fruit and vegetables are lacking in the diet then the risk of CHD is increased due to lack of
anti oxidants.
15. Cheaper foods may contain additives, some of which may cause hyperactivity/allergic reactions.
16. Iron intake may be low due to lack of money to purchase iron rich foods eg red meat.
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Housing
1.
Children living in poor housing are more likely to develop diseases such as bronchitis or asthma.
2.
Poor housing is often accompanied by poor cooking facilities and therefore high fat/sugar/
convenience foods may be chosen.
Mental Health
1.
Stress of trying to live on a low income may impact on the mental health of the children, eg
more parental arguments.
2.
Lack of money may make it impossible for children to join activities which may leave them
feeling left out and unhappy/more likely to become obese without physical activities.
3.
Children may be bullied by peers if they are unable to have the same kind of clothes/leisure
activities.
4.
Children who cannot participate in social activities are more likely to feel isolated and depressed.
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(c)

Critically discuss the contribution schools can make to the diet of children.

Mark allocation: 10 marks
A – 8-10 marks
The candidate is able to critically discuss the statement giving full analysis.
B – 6-7 marks
The candidate is able to critically discuss the statement giving some analysis.
C – 4-5 marks
The candidate is able to critically discuss the statement giving limited analysis.
Candidates should make reference to the following points:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Essential that messages taught in the classroom backed by foods on offer in school to encourage
healthy eating.
Eating well needs to be part of our lives – if children eat differently at school this could affect
food choices out of school and the food choices of entire families.
Breakfast clubs back up messages taught in the classroom so these are consolidated further.
After school clubs must also provide children with nutritious, filling snacks to reinforce
messages.
The introduction of schemes to facilitate healthy choices may encourage children to choose
more wisely.
Caterers must back agreed healthy eating message so there is consistency of approach.
Incentive schemes could be used, eg pricing, competitions, to encourage healthy choices.
Posters/promotions/healthy tuck shops in school can promote a balanced diet.
School meals must meet nutritional targets set by government through the School (Health
Promotion and Nutrition) (Scotland) Act 2007.
Schools have to implement a nutrient based national standard for meals ensuring pupils will
consume the correct nutrients over a week/will make informed choices.
Any correct response linked to School (Health Promotion and Nutrition) (Scotland) Act 2007
with regard to nutritional content/dietary targets/availability of water may be accepted.
Improvements to the dining room to enhance the environment/atmosphere and so encourage
uptake of school meals.
Links between biology and nutrition could be used to promote the value of foods and educate
children on ways to follow a healthy diet.
Links between PE and foods could be linked via sports nutrition which may encourage pupils,
especially boys, to change their eating habits.
Home Economics departments have a vital role to play in providing pupils with the skills to
prepare healthy, nutritious foods. These skills should last all their lives and so affect food
choices.
Home Economics departments have a vital role to play in providing pupils with the knowledge
to choose healthy, nutritious foods. These skills should last all their life and so affect food
choice.
Home Economics departments can link with school meals supervisors to promote good choices
at lunch time by using the curriculum, competitions, food tasting etc.
Involvement of parents vital to the improvement, they must be on board, educated and well
informed and the school has the skills to do this.
Parent council/PTA could help organise educational activities/leaflets for parents regarding
healthy choices and this may change what is on offer at home.
Community dieticians could be used to bridge the gap between home and school and so help
changes at home.
Joint projects between health centres and schools could help reinforce messages.
Use of vending machines to promote a more nutritious diet.
Use of School Nutrition Action Groups to promote whole school health and nutrition.
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24.
25.
26.
27.
28.
29.
30.
31.

Have a clear whole school policy regarding nutrition at school.
Development and education of all school staff to promote the healthy eating initiative.
Involve pupils at all stages of policy development and implementation to ensure their views are
heard.
Pupils and staff must be allowed to comment on school meals in a meaningful and constructive
way.
Health weeks/health promoting events.
Positive incentive to encourage pupils to stay in school to try and discourage those who eat out
of school helps ensure that what is eaten during the school day is nutritious.
School trips organised with thought given to food eaten to ensure they meet schools nutrition
policy.
Use of local ‘celebrities’ to promote healthy eating.
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Section B
1.

(a)

“Low consumption of fruit and vegetables remains one of the most concerning features of
the Scottish diet.”
Discuss the possible reasons for this low consumption.
Mark allocation: 10 marks

A – 8-10 marks
Candidates will be able to list and discuss almost all of the reasons for the low consumption of fruit
and vegetables. The discussion will show good analysis of the specification with full explanation.
B – 6-7 marks
The candidate will be able to list and discuss more than half of the reasons for the low consumption of
fruit and vegetables. The discussion will show analysis of the specific with explanation.
C – 4-5 marks
The candidate will be able to list and discuss a few of the reasons for the low consumption of fruit and
vegetables. The discussion will show limited or no explanation.
Answers should make reference to the following points:
Access to Shops
1.
Availability of fruit and vegetables in local shops at a suitable price is often a problem – the
more expensive local corner shop may be the main supplier of basic food items for lower
income groups and those living in areas of high deprivation.
2.
Fresh fruit and vegetables in local shops can often be poorly displayed and of poor quality so
people are less likely to buy them.
3.
Poor storage facilities in such shops means fresh fruit and vegetables deteriorate more quickly
and therefore there is less availability.
4.
Often poorer selection in local shops means there is less motivation to buy.
5.
Shelf life of fresh fruit/veg is limited so bulk buying not an option for many consumers. Access
to fresh produce may be a problem so consumption is lower.
Poor Housing and Poverty
1.
Poor housing and limited finances often equal poor cooking facilities so fruits and vegetables
are avoided.
2.
Less incentive to prepare fresh foods when facilities are poor so a reluctance to use fruit and
vegetables.
3.
Fruit and vegetables which are more expensive do not sell well in deprived communities.
4.
Unable to produce homemade foods using fruit and vegetables if food preparation and cooking
facilities poor.
5.
Varying priorities – TVs, DVDs, electronic games, family needs may all take precedence over a
healthy diet.
6.
Fear of wasting food if fresh fruit and vegetables are tried but not liked.
7.
Fatty foods are filling, cheap – important if budget is limited so fruit and vegetables are avoided.
8.
Fresh fruit and vegetables have a limited shelf life therefore are more prone to waste.
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Education/Knowledge
1.
Wording of targets confusing making it difficult for general public to know what they are
supposed to be eating and how much.
2.
Lack of knowledge of how much fruit and vegetables to eat, more than half the population –
52% have still to be educated about healthy eating.
3.
Lack of appropriate education/practical skills means people do not know what or how to eat
more fruit and vegetables, nor do they have the confidence to try new fruits and vegetables.
4.
Mixed and ever changing messages from the media confuse people.
5.
Poorer educational standards may in turn mean less access/understanding of potential problems
which could occur due to a diet lacking in fruit and vegetables.
6.
May have good knowledge but not the financial resources to change.
7.
Sense of ‘it’ll not happen to me’ with regard to illness/disease due to lack of fruit and
vegetables.
8.
Difficulty in understanding labelling so may not be comfortable in buying products containing
fruit and vegetables.
9.
Many people distance themselves from healthy eating messages as they think they eat healthily
already.
10. Link between knowledge and practice is poor. People know to eat 5 portions of fruit and
vegetables per day but many are not doing this.
11. Effectiveness of the healthy eating message/publicity campaign re fruit and vegetables is poor.
12. Lack of fruit and vegetable advertising – strong advertising for other snacks.
13. Lack of understanding of what constitutes a portion of fruit and vegetables.
14. Lack of knowledge re preparation and cooking of some fruit and vegetables.
15. Lack of awareness of health benefits of eating fruit and vegetables.
16. Lack of awareness that frozen vegetables, particularly bulk buying, are cheaper than and just as
nutritious as fresh.
17. Lack of skills/knowledge may result in a reluctance to prepare fresh foods such as fruit and
vegetables. If skills are limited and both parents working, less time and ability to pass on skills
from one generation to another, thus exacerbating the issue.
18. Changing skills may be difficult particularly if skills/knowledge (poor in quality) are passed
down from parents.
Cultural conventions
1.
Poor diet in Scotland is now a historical fact with consumption of fruit and vegetables very low.
Many are unwilling to try new/different fruits and vegetables.
2.
Pressure on people in rural areas to change to a diet high in convenience foods – and to move
away from growing their own produce such as vegetables.
Climate
1.
Many fruit and vegetables cannot be grown in Scotland due to the climate – restricted range.
Transportation adds to the cost.
Attitudes
1.
Some men do not see fruit and vegetables as acceptable/filling – more fruit is generally eaten by
women.
2.
An unwillingness to change – lack of will power and habit.
3.
Not willing to be told what to eat.
4.
Perception that fruit/vegetables are expensive.
5.
Motivation to change food eating habits/psychological influences may be lacking.
6.
Some consumers value other priorities before healthy eating.
7.
Consumer’s dislike of government intervention.
8.
Cost issues related to initial purchase of fruit and vegetables – affects variety/range of fruit and
vegetables eaten.
9.
Cost related to wastage of fruit and vegetables/fruit and vegetables do not store well – may be a
problem especially if income is limited.
10. Pre-packed/prepared packs of fruit/vegetables may be expensive even though they are useful for
those who lack food preparation skills.
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Time/lifestyle
1.
Many people work longer hours so don’t have time/inclination to prepare fruits and vegetables.
2.
Shift from eating 3 ‘good’ meals a day to ‘grazing’ making it easy to consume snack food rather
than prepare fruit and vegetable based meals.
3.
Few families sit down and eat meals together so opportunity to eat foods containing fruits and
vegetables are reduced.
4.
Changing role of women is a contributory factor in the reduction of practical food preparation
skills which were previously passed from one generation to another – knock on effect –
decreased use of fruit and vegetables.
5.
Increased disposable income where 2 parents working may increase consumption of take away
foods which tend to lack fruit and vegetable content.
6.
Increase in food eaten away from home – snack meals/fast food and often these do not offer
fruit and vegetables.
7.
Lack of use of fruit and vegetables as snacks.
Media/promotion
1.
Promotion of foods eg buy one get one free, which are high in fat, sugar and salt far exceeds
that of fruits and vegetables so consumers persuaded to follow a poor diet.
2.
Many adverts for food high in fat, sugar and salt are directed at children so lack of fruit and
vegetable eating habits encouraged from an early age and therefore difficult to change in later
life.
3.
Conflicting messages from media make it difficult to know what to eat and what not to eat.
4.
Many consumers do not know what to believe so continue eating as normal.
Family/Peer influences
1.
Person doing the shopping will dictate quantity and type of fruit and vegetables – may be limited.
2.
Peer influences, especially teenagers, often discourage eating fruit and vegetables.
3.
Eating habits are passed on down through generations so families learn to like the foods made
by the parents.
4.
Food at home – the family will eat what is available – if fruit is available they may choose it but
if it is not they cannot.
5.
Financial situation of the family will heavily influence the eating experience at home.
Personal Factors
1.
Personal likes and dislikes.
2.
Appearance of the food itself eg attractively presented foods are more likely to be appealing.
3.
Amount of money available in the home will influence the amount of fruits and vegetables
people can buy.
Food industry/Manufacturers
1.
Slow progress at adapting products to make them contain more fruit and vegetables and those
products available are often more expensive.
2.
The food supply chain has not been fully engaged with the need to change to produce more
foods containing fruits and vegetables and health messages are often undermined by powerful
marketing and advertising of food and drinks.
3.
Labelling is still confusing to many consumers so many find it difficult to make an informed
choice regarding fruits and vegetables.
4.
The target for fruit and vegetables has not been embedded in any of the policies or into any of
the Scottish Government policies on agriculture and farming (apart from the Berry project) so
consumer demand for fruit and vegetables has not been stimulated.
5.
Large chains of supermarkets control much of what is eaten by British families by promoting/
stocking particular types of foods; this can often mean poor stock of fruit and vegetables.
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1.

(b)

Critically discuss the implications to health of a diet low in fruit and vegetables.

Mark allocation: 15 marks
A – 12-15 marks
The candidate is able to critically discuss the implications of health in a diet low in fruit and
vegetables. They demonstrate a clear understanding of the issues involved, giving a full analysis.
B – 9-11 marks
The candidate is able to critically discuss the implications of health in a diet low in fruit and
vegetables. They demonstrate an understanding of the issues involved, giving some analysis.
C – 7-9 marks
The candidate is able to critically discuss the implications of health in a diet low in fruit and
vegetables. They demonstrate a limited understanding of the issues involved, giving limited analysis.
Answers should make reference to the following points:
1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.

Dietary fibre/NSP in fruit and vegetables combines with cholesterol and bile salts preventing
cholesterol from being absorbed – lack of fruit and vegetables may increase the risk of CHD/
NSP can bind with the bile salts to lower cholesterol levels.
Lack of fruit and vegetables which are a rich source of Dietary fibre/NSP may increase the risk
of constipation and bowel disorders.
A diet lacking in fruit and vegetables which are high in NSP and promote a feeling of fullness
increases the risk of snacking on high fat/sugar snacks between meals and so contributing to a
higher risk of obesity.
A diet lacking in fruit and vegetables which are high in NSP and promote a feeling of fullness
increases the risk of snacking on high fat/sugar snacks between meals and so contributing to a
higher risk of Type 2 diabetes.
A diet lacking in fruit and vegetables which are high in NSP and promote a feeling of fullness
increases the risk of snacking on high fat/sugar snacks between meals and so contributing to a
higher risk of CHD.
A diet lacking in fruit and vegetables which are high in NSP and promote a feeling of fullness
increases the risk of snacking on high fat/sugar snacks between meals and so contributing to a
higher risk of certain types of cancers.
A diet lacking in fruit and vegetables increases the risk of cancer; in particular mouth, pharynx,
larynx, oesophagus, lung, stomach and pancreas.
Vegetables and fruit contain phytochemicals which are known to help prevent certain human
cancers/citrus fruits are particularly high in class of phytochemicals known as limonoids which
can have a protective effect against variety of human cancers/cruciferous vegetables
(cauliflower, Brussels sprouts, cabbage and broccoli) contain indoles a type of phytochemical
which may offer some protection against cancer. A diet lacking in fruits and vegetables prevent
this benefit.
A diet lacking in fruit and vegetables may not contain enough phytochemicals which are not
considered as nutrients but can reduce the risk of cardiovascular disease, cancers and problems
associated with ageing.
A diet lacking in fruit and vegetables will also be lacking in Flavonoids which are cardio
protective and are powerful antioxidants and scavenge free radicals.
Overwhelming evidence exists that a diet lacking in plant-based foods can increase the risk of
chronic disease, particularly cancer.
A lack of fruits and vegetables/eating few fruits and vegetables in the diet increases the risk of
cancer/cancer risk in people consuming diets high in fruits and vegetables was only one-half
that in those consuming few of these foods.
A diet lacking in fruit and vegetables which are naturally sweet increases the risk of snacking
on sugar snacks between meals and so contributing to a higher risk of dental caries/obesity/
Type 2 diabetes/CHD.
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14.
15.

16.
17.
18.

19.

A diet lacking in fruit and vegetables which are naturally sweet increases the risk of snacking
on high fat snacks between meals and so contributing to a higher risk of obesity/Type 2
diabetes/CHD/certain cancers.
Vegetables produce Flavonoids which act as anti-oxidants to block damage by free radicals to
cells – lack of vegetables can lead to a deficiency of Flavonoids. Brussels sprouts may protect
against some types of breast cancer. The indoles stimulate the liver to break down the hormone
oestrogen/indoles prevent carcinogens from damaging DNA.
A diet lacking in fruit and vegetables may result in a deficiency in antioxidants which
counteract free radicals reducing senility and early ageing/antioxidants are vital to health as they
are substances which act in the body’s first line of defence against unwanted damage.
A diet lacking in fruit and vegetables are deficient in antioxidant vitamins; these have a vital
role in the prevention of CHD, cancers etc.
If there is an imbalance between antioxidants and free radicals, high levels of free radicals can
attack proteins, fatty acids, DNA, which can result in chronic illness eg CHD, cancer,
degeneration of the eyes so it is vital to have a good supply of antioxidants in the diet. Studies
consistently show that people who have high intakes of fruit and vegetables (and antioxidant
vitamins) have lower levels of cancer and CHD.
Antioxidants help protect us against free radicals, these are formed internally as a by-product of
metabolism whenever oxygen is involved and externally they are left behind by smog, cigarette
smoke, pollution, pesticides etc, antioxidants can help prevent the damage they do.

A lack of fruit and vegetables in the diet may mean a deficiency in micronutrients.
Answers involving micronutrients may also be acceptable.
Vitamin A/carotene
1.
Alpha-carotene – high intakes linked to decreased risk of lung cancer.
2.
Beta-cryptoxanthan – high intakes linked to decreased risk of cancer of the cervix.
3.
Lycopene – high intakes linked to decreased risk of prostate cancer in men.
4.
Lycopene is fat soluble and is carried in the blood stream attached to the dangerous LDL
cholesterol where is seems to work in conjunction with Vitamin E preventing LDL from
oxidation – helps prevent CHD.
5.
Lutein and Zeaxanthin – appear to protect the macula of the eye from deterioration and
therefore loss of vision in older adults.
6.
Carotenoids – found in many fruits and vegetables; if consumed in high quantities linked to
reduced risk of cancers.
7.
If diet is high in carotendoids there is a lower risk of macular degeneration of the eye.
8.
Beta Carotene – best known, inactivates free radicals.
9.
Beta Carotene – improves the immune capacity of the body.
10. Beta Carotene – inhibits the early stages of tumour development.
11. Necessary for formation of visual purple – a pigment found in the retina and required for vision
in reduced light.
12. Necessary for good eyesight especially night vision – important for elderly with failing
eyesight.
13. Required to keep the mucous membranes in the throat, digestive and bronchial and excretory
system moist and free from infection.
14. Required for the maintenance and health of the skin and surface tissues.
15. Required for the normal growth of children, retinol is essential for the growth and metabolism
of all body cells.
Vitamin C
1.
Vitamin C in its antioxidant role neutralises oxygen free radicals and has been shown to reduce
cancers.
2.
Aids the absorption of iron especially vegetable sources reducing risk of anaemia.
3.
Required for the formation of connective tissue and helps in the healing of cuts and wounds.
4.
Required for the building and maintenance of skin and linings of the digestive system/may help
prevent cancer of digestive tract.
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Vitamin B 2
1. Riboflavin is required to release energy from protein, carbohydrate and fat.
2. It is also involved in the transport and metabolism of iron in the body and is needed for the
normal structure and function of mucous membranes and skin.
3. Although there is no specific deficiency disease, low intakes lead to dryness and cracking of the
skin around the mouth and nose.
Folic Acid (folate)
1. Important for women intending to become pregnant and in the first 3 months of pregnancy – to
help prevent spina bifida in the baby and megaloblastic anaemia in mother.
2. Essential for normal growth.
3. Essential for the formation of red blood cells.
4. Required for the release of energy from food.
5. Important for the production of the nucleic acids RNA and DNA.
6. Important for lactating women.
Phosphorus
1. An essential component of all bones along with calcium.
2. An essential component of all tissues.
3. A vital metabolic compound.
4. Vital in the repair of bones eg after a fall.
Potassium
1. Deficiency may result in mental apathy, muscular weakness.
2. Potassium levels also linked with hypertension important in the elderly.
3. Old people whose muscles waste away may become short of potassium.
4. Certain vegetables are high in potassium which helps to lower blood pressure.
Magnesium
1. Needed in the body for the functioning of some enzymes.
2. Necessary for the maintenance of the excitability of nerve and muscle membranes.
Iron
1. Needed to assist the absorption of Vitamin C and so prevent tiredness/anaemia.
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2.

Discuss the properties of carbohydrates and their use in food manufacture.

Mark allocation: 25 marks
A – 18-25 marks
The candidate is able to develop a full and coherent discussion of the properties of carbohydrate and
how they can be used in manufacture of food products. The discussion shows good analysis and the
identification of the majority of the main points with full explanation.
B – 15-17 marks
The candidate is able to develop a discussion of the properties of carbohydrate and how they can be
used in manufacture of food products. Most of the main points will be covered with explanation.
C – 12-14 marks
The candidate is able to identify some of the main points with limited explanation.
Answers should make reference to the following points:
Solubility
1.
Starches are not readily soluble in cold water.
2.
Starches are soluble in hot water.
3.
Manufacturers use the solubility of starches to improve texture and viscosity of foods.
4.
When a suspension of starch in water is heated, the water penetrates the outer layers of the
starch granules and the granules begin to swell. The starch granules break up and the contents
disperse throughout the water.
5.
The starch/water mixture becomes more viscous ie it thickens and forms a paste which, on
cooling, forms a gel. This property is used by manufacturers to make sauces.
6.
In recent years, natural starches have been modified by physical and chemical means and as a
result the range of uses of starch as a food ingredient by a manufacturer has increased. Food
items which require the minimum of heating to achieve the desired viscosity are now available
eg instant puddings which do not require cooking.
7.
Pre gelatinised starches are used in some manufactured foods. These are cooked in water ie
gelatinised and then dried. These are used in instant desserts.
Inversion and crystallisation
1.
Invert sugar is related to sucrose. Sucrose is a disaccharide which goes through a process of
hydrolysis to form monosaccharides.
2.
Hydrolysis is the chemical breakdown of a molecule, by combination with water, producing
smaller molecules. The hydrolysis of sucrose is also known as the inversion of sucrose and the
product, a mixture of glucose and fructose is called invert sugar.
3.
Inversion may be brought about either by heating sucrose with an acid or by adding the enzyme
invertase.
4.
Invert sugar is used in production of jam, boiled sweets and some other sugar confections. A
small quantity of invert sugar, added to a hot sucrose solution will help reduce the likelihood of
crystallisation when the mixture is cooled.
5.
Invert sugar can prevent or help control the degree of sucrose crystallisation.
6.
Glucose and fructose crystallise more slowly than sucrose, so when some invert sugar is added
to the mixture, the amount of sucrose which could rapidly crystallise is reduced. This is
important during the cooling of syrups, when most of the crystals are formed and during later
stage where crystals precipitate and grow in size.
7.
Manufacturers substitute some invert sugar to slow down the crystallisation process during
storage to ensure the product is acceptable to the consumer.
8.
A mixture of sucrose and invert sugar has greater solubility in water than sucrose on its own −
increased solubility means less crystallisation.
9.
Invert sugar also encourages the formation of small crystals which are essential in some
products − the finished product will be smoother eg fudge making, fondant making and soft
mints.
10. Invert sugar will also prevent more chewy candies drying out and becoming too brittle.
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Caramelisation
1.
When sugars are heated they caramelise. Although caramelisation occurs most readily in the
absence of water, sugar solutions (syrups) will caramelise if heated strongly enough.
2.
Caramelisation occurs when sugar is heated to a temperature above its melting point. It turns
brown and has a toffee flavour. When sprinkled then melted/hardened on the top of a crème
caramel, the sugar gives a toffee flavour and adds crunch.
3.
Sugar toppings on cakes and pastries can be caramelised to give an attractive appearance and
good flavour.
4.
Caramel can be added to ice creams and mousses.
Gelatinisation
1.
Gelatinisation results when a suspension of starch in water is heated, the water penetrates the
outer layer of the starch granules and the granules begin to swell. This occurs as the
temperature rises from 60ºC to 80ºC.
2.
The granules may swell to five times their original size. As the size of the granules increase the
mixture becomes viscous. At about 80ºC the starch granules break up and the contents are
dispersed throughout the water as a result the mixture becomes more viscous ie thickens and
forms a solid.
3.
On cooling, if the proportion of starch to water is sufficient great, the starch molecules form a
network with the water enclosed in its meshes so producing a gel. The entire process is known
as gelatinisation of starch and it is very important in food production.
4.
The texture of the food will be a gel rather than a fluid, which means it is easier to transport and
eat.
5.
Starches take up water and produce viscous pastes and gels and give the desired texture to
foodstuffs eg macaroni and cheese.
6.
In food production, gelatinisation is responsible for the thickening of sauces, soups and gravies
by the addition of flour or cornflour.
7.
Gelatinisation is also important in baked goods eg bread and other flour foods where it
contributes to the desired crumb structure and texture of the product. Storage behaviour and the
rate of digestion are also affected by the gelatinisation of starch.
8.
Starch is a mixture of 2 different polysaccharides − these will affect the finished product.
9.
Amylose − this molecule consists of between 50-500 glucose units joined in a straight chain.
Amylose containing starches gel best but are less stable than high amylopectin starches.
10. Amylopectin − this molecule consists of up to 100,000 glucose units joined in a branched-chain
structure.
11. The strength of a starch gel depends on a number of factors including:
(a) The proportion of starch and water present − the more starch the stronger the gel.
(b) The proportion of amylose in the starch. Amylose aids gelling because the molecules are
spiral shaped and form a network in which water is trapped. High amylose starches are
used where a rigid gel is needed. Amylopectin molecules are larger but are more compact
and therefore do not hold water as well. High amylopectin starches (ie waxy starches) gel
only at high concentrations.
(c) The presence of sugar. Sugar competes with the starch for water and therefore reduces
gel strength.
(d) The presence of acid. Acid hydrolyses starch and reduces gel strength forming a viscous
paste. This happens in lemon meringue pie filling.
12. Waxy maize starch will produce a clear cohesive paste which may be desired by manufacturers
depending on the use.
13. Potato starch is used in extruded cereals and snack food products and in dry mixes for soups and
cakes.
14. Rice starch produces opaque gels useful for baby food.
15. Potato and tapioca starches have weak intermolecular bonding and swell greatly to give high
viscosity pastes. But because the highly swollen granules break easily, the viscosity quickly
decreases with only moderate shear (shaking or whipping).
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Retrogradation of starch
1. Both pastes and gels can revert or retrograde back to the insoluble form on freezing or ageing,
causing changes in food texture which would be unacceptable to the consumer.
2. The amylose molecules tend to unwind and the gel becomes opaque and like a pulpy sponge.
This is called retrogradation and occurs particularly when foods are frozen and then thawed.
3. High amylopectin starches eg waxy corn starch should be used by manufacturers when preparing
foods for a freeze/thaw process.
4. Chemically modified starches are widely used in frozen manufactured foods as they do not
retrograde easily and so the texture of a product does not change.
Pectin gel formation
1. Pectin is a complex mixture of polysaccharides found in many fruits and in some vegetables −
apples and the peel of citrus fruits are particularly rich in pectin.
2. Pectin is important as a gelling agent especially in jam making. During jam making, its molecules
form a three dimensional network (which is the framework of the gel) with the water, sugar and
solid matter from the fruit.
3. Pectin forms a gel when sugar and acid are added and this is the basis of jelly manufacture.
4. The correct proportion of sugar is needed in jam to assist gel formation usually about 65%.
5. Pectin will not form a satisfactory gel unit the pH of the mixture is 3-3.5 (acidic). In jams made
from fruit with a low pectin content, such as strawberries, the addition of an acid, eg lemon juice,
lowers pH and aids setting.
6. Unripe fruit contains more acid and pectin, whilst over-ripe fruit contains pectin which has been
converted into a form which is unable to form a gel.
7. Pectin in colloidal solutions contribute viscosity to tomato paste.
8. Pectin stabilises the fine particles in orange juice from settling out.
9. Pectin is also added to foods as thickeners and stabilisers.
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3.

Discuss the importance of a balanced diet during pregnancy.

Mark allocation: 25 marks
A – 18-25 marks
The candidate is able to develop a full and coherent discussion of the importance of balanced diet
during pregnancy. The discussion shows good analysis and the identification of the majority of the
main points with full explanation.
B – 15-17 marks
The candidate is able to develop a discussion of the importance of a balanced diet during pregnancy.
Most of the main points will be covered with explanation.
C – 12-14 marks
The candidate is able to identify some of the main points with limited explanation.
Answers should make reference to the following points:
General
1.
A healthy, varied diet that contains adequate amounts of all the nutrients needed by a mother
and her growing foetus is essential for a healthy pregnancy.
2.
Contrary to the popular phrase ‘eating for two’, most pregnant women do not need to double
their food intake. In fact, it is only during latter part of pregnancy that extra energy is needed.
3.
A increase of 0.8 MJ or 200 kcals a day in the last 3 months of pregnancy is recommended,
although the needs of individual woman will vary, depending on how active they are.
4.
A low intake of food/energy linked with an increased risk of a low birth weight baby/risk to the
baby’s health.
Protein
1.
Protein is essential to life therefore must be consumed in adequate amounts during pregnancy.
2.
All living cells are built by protein molecules therefore they are essential for the formation of
the foetus.
3.
Too much protein in the diet will be stored as energy. This could cause the mother to become
overweight, which could cause problems during childbirth/high blood pressure/pre-eclampsia.
4.
Excess energy may cause the mother to become overweight which could be difficult to lose
after baby is born.
Carbohydrate
1.
Adequate energy is required throughout pregnancy for all normal activities.
2.
Excess energy may cause the mother to become overweight which could be difficult to lose
after the baby is born.
3.
If the mother consumes too much carbohydrate it will be stored as energy which could cause the
mother to become overweight, which could cause problems during childbirth/high blood
pressure/pre-eclampsia.
4.
Many carbohydrate foods contain NSP, which is required to prevent constipation, which is a
common problem during pregnancy.
5.
Carbohydrate is important in the structure of cells, particularly those of the foetus.
Fat
1.
2.
3.
4.
5.

Fat provides a concentrated source of energy and should not be eaten in excess during pregnancy.
Excess energy may cause the mother to become overweight which could be difficult to lose
after the baby is born.
If the mother consumes too much fat it will be stored as energy which could cause the mother to
become overweight, which could cause problems during childbirth/high blood pressure/preeclampsia.
Fat supports the structure of all cells, including those of the foetus so is vital to health during
pregnancy.
Fat provides a valuable source of the fat soluble vitamins (A, D, E and K) which are vital for the
mother and baby during pregnancy.
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Vitamin A
1.
Necessary for good eyesight especially night vision.
2.
Has antioxidant properties – important in later life to risk from cancers/disease.
3.
Can be toxic in very large quantities especially for the foetus – pregnant women should avoid
foods very high in Vitamin A.
4.
Required to keep the mucous membranes in the throat, digestive and bronchial and excretory
systems moist and free from infection.
5.
Required for the maintenance and health of the skin.
6.
Too much Vitamin A in the diet is poisonous as it is stored in the body and can seriously affect
skin and joints especially.
Vitamin B complex
1.
Allows the chemical reaction to occur which releases energy from CHO.
2.
Especially important for very active women.
3.
Ensure adequate supplies to obtain energy from food otherwise one may feel lethargic.
4.
Important for healthy skin, tongue, digestive and nervous system.
Folic Acid
1.
Important for women intending to become pregnant and in the first 3 months of pregnancy – to
help prevent spina bifida in the baby and megoblastic anaemia in mother.
2.
Essential for normal growth.
3.
Essential for the formation of red blood cells.
4.
Required for the release of energy from food.
5.
important for the production of the nucleic acids RNA and DNA.
Vitamin B12
1.
Important to vegans to prevent pernicious anaemia.
2.
Important for the production of red blood cells.
3.
Important for the normal functioning of the nervous system.
4.
Involved in the metabolism of protein, carbohydrates and fats.
Vitamin C
1.
Necessary for healing wounds/sores.
2.
Antioxidant properties beneficial to reduce risk from cancers/disease in later life.
3.
Assists with the absorption of iron – essential that pregnant women have adequate amounts.
4.
Required to make connective tissues which binds body cells together.
5.
Required for the building and maintenance of skin and linings of the digestive system.
Vitamin D
1.
Required to promote the absorption of calcium and phosphorus to build strong bones and teeth –
vital for pregnant women for the foetus.
2.
Readily available by the action of sunlight on the skin.
3.
Too much Vitamin D can be dangerous as it results in excess absorption of calcium in the
blood, this is deposited on the lungs and kidneys and can result in death.
Vitamin E
1.
Antioxidant properties – it protects polyunsaturated fatty acids from damage by free radicals,
especially cell membranes in the body – beneficial to reduce risk from cancers/disease.
Vitamin K
1.
Assists in the promotion of coagulation factors in the blood to enable it to clot properly after an
accident – vital at all stages of life, but new born babies are given a Vitamin K injection
immediately after birth to ensure their blood will clot.
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Calcium
1.
Calcium and phosphorus work together to make calcium phosphate which is the main material
which gives hardness and strength to bones and teeth – both of which are required for the
developing foetus (and mother).
2.
Calcium helps blood to clot which may be vital after child birth.
Iron
1.
Iron needs are increased during pregnancy for the growth of the placenta and foetus.
2.
It is recommended that pregnant women consume plenty of foods containing iron such as red
meat, fortified breakfast cereals, pulses, breads and green vegetables.
3.
There is also an iron saving because of the absence of menstruation (periods) and an increase in
iron absorption during pregnancy, so many pregnant women do not need extra iron during
pregnancy.
4.
Some groups of women (eg young women aged 15-18 years) typically have low intakes of iron
before becoming pregnant and are at risk of developing anaemia.
5.
Iron deficiency anaemia during pregnancy can increase the risk of the baby having a low birth
weight and developing iron deficiency anaemia during the first year or two of life. Iron tablets
may need to be prescribed to women at risk of iron deficiency anaemia.
Phosphorus
1.
Phosphorus works with calcium to make calcium phosphate which is the main material which
gives hardness and strength to bones and teeth – both of which are required for the developing
foetus (and mother).
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4.

Discuss the stages involved in the product development process of a fruit smoothie.

Mark allocation: 25 marks
A – 18-25 marks
The candidate is able to develop a full and coherent discussion of the stages involved in the product
development process of a fruit smoothie. The discussion shows good analysis and the identification
of the majority of the main points with full explanation.
B – 15-17 marks
The candidate is able to develop a discussion of the stages involved in the product development
process of a fruit smoothie. Some of the main points will be identified with explanation.
C – 12-14 marks
The candidate is able to develop few stages involved in the product development process of a fruit
smoothie. The discussion is limited with no explanation.
Answers should make reference to the following points:
Market Research
1.
Development of ideas from market analysis, perhaps even trialling of fruit smoothies, looking
at, for example why a particular flavour is popular, looking for something similar but new.
2.
To find out if there is a gap in the market which could be filled by this smoothie eg indulgence/
economy market.
3.
To find out consumers opinions regarding a suitable product.
4.
To find out about the competition, what is available and what could be adapted.
5.
It could also be used to evaluate the product gaining important public opinions on for example,
its sensory qualities, cost, packaging etc.
Concept Generation
1.
This is an important stage as it involves developing ideas for new products.
2.
Thinking stage – thinking up new ideas, perhaps even looking for a gap in the market.
3.
This stage allows the smoothie to be developed from market analysis/trialling existing smoothie
to establish why they are popular/disassembly or analysis of existing smoothie product.
4.
Brainstorming sessions by individuals or teams may take place.
5.
Manufacturers do not want to replicate something which is already on the market, they must put
a new slant on it.
6.
Things such as cost, portion size, flavour, texture and appearance will be considered at this stage.
7.
This is one of the initial stages and without it the development process cannot take place.
Concept Screening
1.
Consider all ideas, keep some and discard some.
2.
This stage is important as it allows the production process to move away from initial ideas to
actual development issues.
3.
Allows the manufacturer to develop a specification against which to develop ideas.
4.
Specification allows manufacturer to eliminate ideas that might be costly, difficult to process/
not meet other constraints.
5.
The best ideas are taken forward and a specification is written.
6.
Allows product ideas to be generated so that a prototype can be developed.
Development of a prototype
1.
This is an example or specimen of what the smoothie will be like.
2.
This would be done in a test kitchen and the smoothie is developed here and measured against
the specification.
3.
The smoothie will be tested for appeal, perhaps using a small experienced team to carry out a
sensory evaluation, and it may be further modified, accepted or rejected.
4.
The prototype will be discussed by all interested parties – the client, design team, production
team, marketing team, costing team etc.
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Product testing
1.
Many manufacturers test new products on potential consumers before moving on to large scale
production, so various opinions can be obtained.
2.
This would allow the smoothie to be further refined or eliminated as a result of consumer
opinions.
3.
It allows for a range of possible solutions to be further refined with the most suitable smoothie
being kept.
Packaging design
1.
This is when the packaging design team would consider the image of the smoothie and the
target market and start to create a design which will attract consumers and help to sell the
smoothie.
2.
The type of packaging will be investigated, tested and costed.
3.
Legal labels will be designed and produced.
4.
Sustainable and environmental ideas and materials for the packaging might be discussed,
researched and considered.
First production run
1.
This allows for the production of the actual smoothie for the first time as a full production run
so the run can be assessed for success/new machines may be required.
2.
It enables the quality assurance team to test the smoothie to ensure quality, safeguard staff
health and uniformity of standards during the manufacturing processes.
3.
It allows the manufacturer to maintain food safety standards and to consider HACCP issues.
4.
This stage allows for potential production problems to be sorted out before large scale
production begins as this may in future result in ‘down time’ when production has to be
stopped.
5.
This is a vital stage as it is here that changes may take place which could affect other aspects of
the product eg changes to the ingredients will result in changes having to be made to the
ingredients list on the label/ordering of new equipment/machinery to carry out specific parts of
the process.
Marketing plan
1.
This allows for a range of activities to be developed to promote the smoothie eg where it will be
sold, position in the shop, special introductory offers etc.
2.
This is important as it may help determine the initial price of the smoothie eg low to attract new
customers, higher to denote quality.
3.
Packaging can now be finished to take account of marketing plans/product price.
Product launch
1.
An important stage of the plan as the smoothie is now on sale.
2.
Piloting of the product could be carried out to monitor the sales in a small area initially. From
experience gained here the manufacturer can adjust the marketing approach before using it more
widely. (Piloting to gauge success of product).
3.
Market monitoring: finally the smoothie is launched into the national market-place. Promoting
awareness to future customers.
4.
Sales figures will be checked very carefully initially and gain the key role of market research
will provide regular feedback so that manufacturer can continually rethink and readapt the
marketing approach as quickly, economically and effectively as possible.
5.
Market research will provide regular feedback. This allows the product to continue to be
refined and improved.
6.
If successful the product will continue to be sold.
7.
If sales are low then the product may be withdrawn and the product refined or rejected.
8.
Type of retail outlet suitable for launching a product may have to be carefully considered to
ensure a high profile during launch and the correct target group attracted.
9.
A range of promotional techniques need to be used to help promote the sales of the smoothie eg
in store tasting/special offers/TV adverts etc.
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Use of computer technology in food production
The candidate could include reference to the use of computer technology at some of the stages in the
product development process previously outlined.
1.

2.

3.

Computer Aided Design (CAD) software encompasses all areas of product development, from
idea generation and research, investigating the functionality and interactivity of different
ingredients, producing manufacturing flow-charts to assess food safety issues, knowledge-based
systems and innovative imaging systems for product quality and fault diagnostic purposes.
Computer Aided Manufacture (CAM) is increasingly used by the food industry to help in the
manufacture of food products. There has been an increasing demand for machines to take over
the more complex operations previously carried out by hand, eg chopping/peeling of fruit. This
would improve consistency and quality control, reduce overheads and increase production
capacity.
Advantages of CAM within the food industry include:
Reduced food wastage through efficient manufacture
Improved product consistency
Avoidance of downtime
Reduction in overheads, eg labour costs
Increased production capacity
No fatigue from repetitive manufacturing demands
Improved food safety and hygiene standards.
Computer Integrated Manufacture (CIM) means that computers are used as an integral element
of the entire manufacturing process. It involves computer-based process control and
automation; operations and information systems for manufacturing and quality control. The
hope that profitability can be increased or maximized with automation has been a driving force
for computer integrated manufacturing (CIM).

Recipe finalisation
1.
Food producers will research the quality and cost of every ingredient used in the smoothie.
This could mean travelling to many countries to access the best/most suitable quality.
2.
The cost of ingredients may have an impact on the final recipe for the smoothie.
The recipe may need to be altered/quality may be compromised.
3.
Scaling up is required from initial recipe for one that is suitable for mass production for the
smoothie.
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5.

Discuss the issues surrounding the genetic modification of foods.

Mark allocation: 25 marks
A – 18-25 marks
The candidates will demonstrate a comprehensive and detailed knowledge and understanding of the
issues surrounding the genetic modification of foods. Information is clearly explained with
supporting evidence.
B – 15-17 marks
Candidates will demonstrate a good knowledge and understanding of the issues surrounding the
generic modification of foods.
Information is clearly explained with some supporting evidence.
C – 12-14 marks
The candidates will demonstrate some knowledge of the issues surrounding the genetic modification
of foods.
Information is explained in general terms with little supporting evidence.
Answers should make reference to the following points:
Benefits to plants – sustainability
1.
Fewer crops are lost as biotechnology has helped to reduce losses to our food supplies by using
genetic modification to make food crops resistant to disease and pests. (This achieved by
altering the genetic make-up of the plant so that it produces a new protein which enables it to
resist the insect).
2.
It is claimed that, since less of the herbicide is needed to control the weeds compared with
selective weed killers this technology offers a number of benefits, particularly of damage to the
environment.
3.
Using fewer chemicals is considered better for the environment and also saves energy because
of the lower use of farm machinery.
4.
Two other examples would be drought resistant crops and nitrogen fixing crops. Drought
resistance in plants would enable farmers to extend both the growing season and a number of
places where the crops could grow.
5.
Plants need nitrogen to grow. Certain bacteria, found in the roots of peas and beans can take
nitrogen from the air and convert or “fix” it for use in plant growth.
6.
Scientists are trying to use genetic modification so that these bacteria can live in the roots of
cereal crops to provide a ready-made source of fertiliser. This could be cheaper and more
environmentally friendly than the fertilisers we use at present.
7.
Biotechnology companies claim that genetically modified (GM) crops are the solution to
developing sustainable agriculture. The reduced use of herbicides and pesticides through GM
farming will improve soil, air and water quality.
Benefits to plants – loss/development of crops
1.
If genes for drought tolerance can be identified, it might be possible to snip them out of that
variety and splice them into a high yielding one, significantly speeding up the development of
a new, useful variety of crop.
2.
Disease diagnosis – In some common crop diseases, the crop continues to look healthy for
some time after it is infected. This means the farmers often spray against diseases. By using
diagnostic kits farmers could tell whether their crops were infected and spray only when the
disease was present.
3.
Weed control – A variety of Soya has now been modified to produce a protein which enables
it to tolerate the general purpose herbicide. Farmers can therefore control weeds amongst the
growing Soya plants and choose the best time at which to spray for maximum effect.
4.
Genetic modification makes it possible to transfer genes between plants that do not usually
breed with one another. This could help breeders make useful changes to crop plants which
are difficult to make at present and increase levels of nutrients such as vitamins.
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5.
6.
7.
8.
9.
10.

Better taste and texture.
Improving keeping quality and higher resistance to pests and diseases are examples.
Additional, better crop management leads to higher yields and improved crop quality.
New crops – Genetic modification can enable plant breeders to develop new crops much more
rapidly and with more certainty that their new variety will do what they want.
The farmer in the third world will benefit from crops. Reduces losses in the supply of certain
foods such as crops and so results in a constant supply of food and stable pricing.
This also means less waste for the retailers.

Benefits to plants – nutrient gain
1.
Higher protein foods produced – Lack of protein is a major cause of malnutrition in many
countries of the world. Biotechnology could be used to produce palatable, high protein crops
eg transferring the genetic traits from the pea family to rice to produce a higher protein rice,
hence improving its nutritional value.
2.
Modified fat foods eg maize, soya, oilseed rape (canola) and other oil crops could be modified
to alter their saturated fat content.
3.
A potato with a higher starch content would absorb less oil during frying, providing an
alternative method of producing lower fat products such as chips and crisps.
4.
Current research suggests these changes could offer some protection against chronic disease
such as certain cancers and heart disease.
5.
It can help to modify food stuffs to meet consumer demand eg leaner meat to help meet dietary
targets.
6.
It can increase the variety, texture and appearance of food and so increase consumer choice.
7.
It can increase the shelf-life of fresh food without the use of preservatives or additives. This is
advantageous for individuals with food intolerance.
8.
Some fruit and vegetables can be modified to contain a higher nutrient level, Vitamin C and E
which can offer some extra protection against CHD and some cancers.
9.
Foods can be altered to produce additional heath benefits.
10. The genetic modification of certain seeds could provide raw materials for the pharmaceutical
industry. Bacteria synthesising human insulin is already being produced.
Benefits to plants – keeping qualities
1.
Longer lasting fruit and vegetables are possible. Genetic modification used to slow down the
softening will provide fruits that last longer.
2.
Slow ripening apples, raspberries and melons have also been produced and this benefit is likely
to be transferable to other fruit and vegetable crops including bananas, pineapples, sweet
peppers, peaches, nectarines, mangos and strawberries.
3.
It can produce foods in greater quantities, ensuring supply. This could also have the effect of
lowering the price.
4.
If combined with clear labelling it could allow consumers to make choices concerning the
purchase of such products.
5.
An improvement in quality, flavour and texture is possible in a wide variety of foods.
Benefits to micro-organisms
1.
Genetically modified micro-organisms could offer many other benefits in food production eg
the genetic formation for the chymosin enzyme in calf rennet (which cause the milk clotting
reaction) has been identified and copied into yeast cells. These micro-organisms produce pure
chymosin which is identical to the animal enzyme.
2.
This means that cheese can now be made without using animal rennet and is therefore
acceptable to vegetarians.
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Benefits to farm animals
1.
Vaccines – Genetically modified medicines are being developed to protect cattle, pigs and
poultry against a variety of serious diseases.
2.
Disease diagnosis – In the future it could be possible for vets to diagnose problems in animals
on the spot with diagnostic kits developed with biotechnology. This is obviously better for
animals’ welfare.
3.
Reduced stress – Some pigs suffer from porcine stress syndrome (PSS). A simple DNA test
has been developed to identify those pigs affected so that breeders will be able to eliminate the
condition for the benefit of future generation.
4.
Cloning – In reproductive cloning, cells are taken from an animal and cultured in the
laboratory. The genetic material is then removed from just one of these cells and placed into an
egg which has had its genetic material removed. This egg is then planted without fertilisation
by sperm, into a surrogate mother, where it develops.
5.
Using cloning, farmers could incorporate into their herds the genetic make up of animals with
the most desirable genetic traits eg better yield of milk, higher quality of meat etc, without
having to breed from the donor animal itself.
6.
However, reproductive cloning is not yet a technique that could have general applications in
farming. It is extremely expensive and although in theory a simple process, the physical
production of cloned animals is extremely difficult.
7.
In the future, it could be possible to improve the quality of meat, milk and wool and enhance
the resistance to disease. Some of the genes that control these traits have already been
identified.
8.
Genetic modification can also be used to increase the amount of food we get from animals eg
faster growing larger fish (Tilapia) are being developed which could be particularly beneficial
in areas, such as parts of Africa, where protein are relatively limited.
Consumer concerns – ethics
1.
98% of all consumers felt that such foods should be clearly labelled.
2.
Muslims, Sikhs and Hindus have ethical, moral, religious and/or cultural objections to
consuming organisms which contain copy genes from animals that are included in dietary
restrictions for their religion.
3.
Strict vegetarians would object to using genes of animal origin in a plant.
4.
Concern that food should be natural and not tampered with.
5.
Fear of the unknown in terms of ensuring that such developments will not effect the quality and
safety of food.
6.
They may be concerned about the environmental aspect of genetic modification and therefore
not buy the food. Genetically engineered plants and animals could affect wild life.
7.
They may be concerned about ethical aspects of genetic modification eg animal welfare.
8.
A particularly interesting path to explore is to what extent the consumer’s belief that GM is
tampering with nature, and therefore is ethically wrong, might be outweighed by the perception
that GM in biorenewables production contributes to re-establishing the balance in nature and
therefore is beneficial overall.
Consumer concerns – Safety
1.
Legislation is needed to require genetically modified food to be clearly labelled.
2.
Fear of the unknown and the new associated terminology.
3.
A recent survey suggests that 73% of all consumers were against the principle of genetic
engineering. 75% of women said they would not buy foods produced by this method.
4.
The reaction of consumers to genetically modified foods has been so adverse that the
supermarkets have refused to sell genetically modified food to consumers and many promote
products clearly as “GM free”.
5.
Opponents of genetic modification argue that we do not know enough about the science and
that altering the genes could lead to unforeseen problems in future generations.
6.
Against this is argued that strict controls are in place and that each modified product is very
thoroughly assessed for any difference from its conventional counterpart.
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7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

In addition, since only specific genes for that trial are identified and copied, the technology is
far more precise than the trial and error approach of traditional plant and animal breeding.
Some people, for whatever reason, are often worried by what they see as being “unnatural”
and “playing God”, manipulating the basic blueprint of life for human corporate ends.
People question the impulse to totally control nature for human ends.
They also worry about the “integrity of species” which is threatened by genetic engineering.
In order to patent a plant or animal it is necessary to claim that this is an “invention” which is
contrary to the view that plants and animals are part of nature.
Genetic engineering can have detrimental effects on animal welfare. The effects of insuring a
foreign gene into an animal are not always predictable. More work on genetically engineered
animals means more animal experiments.
Therefore, the gains from such results have to be weighed against the suffering that might be
caused.
A main concern of genetic engineering is that copy genes incorporated into a plant could
“escape” and transfer to another species with unwanted consequences.
It is argued that herbicide-tolerant crops could cross-pollinate with seeds and so become
herbicide-tolerant themselves. Thus “superweeds” could be created.
GMO’s could become the pollution of the future, ie biogenetic pollution. This is because the
organisms are alive and can reproduce, migrate and mutate.
Dangers include the threat of GMO’s spreading out of control and the possibility of genetic
transfer. This could lead to disruptive changes in the balance of the species.
Applications of modern biotechnology are among the more controversial and will need
considerable public debate to determine if what is possible is acceptable.

Legislation affecting genetic modification
1.
In the UK – The Food Safety Act 1990 requires that all food must be fit for consumption, ie it
must not be injurious to health, be unfit or contaminated.
2.
A specific set of safeguards controls the use of genetic modification in foods and food
ingredients. These foods are assessed by a number of committees of independent experts,
most of which includes consumer representatives, ie
• The Advisory Committee on Novel Food Processes (ACNFP)
• The Committee on Toxicity of Chemicals in Food, Consumer Products and the
Environment (COT)
• The Food Advisory Committee (FAC)
3.
Applications to market GM plants, or their products for use as foodstuffs, are governed by The
Novel Food Regulations 1997. In the UK applications are submitted to the Ministry of
Agriculture, Fisheries and Food and are reviewed by other government departments in
conjunction with a third independent advisory committee, namely The Advisory Committee
on Novel Foods and Processes (ACNFP).
4.
Advice on food labelling is provided by The Food Advisory Committee (FAC) AND advice
on toxicology from The Committee on Toxicity of Chemical in Food, Consumer Products and
the Environment (COT).
5.
If a consent to market a GM food is issued it will therefore be valid across the EU. It is
interesting to note that several countries in the EU have unilaterally banned the import of
specific GM products already granted EU approval. This highlights the importance of
harmonising the approach to this technology across Europe.
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Food Politics
Nutrients and their effects on health and
development of individuals

•
•
•

Food and nutrition health issues/policies in Scotland
Nutrients and their effect on health and development
Health and dietary diseases

2

Food Science
Food Commodities

•
•

Carbohydrates
Cereals and baked goods

25

25

3

Nutrients and their effects on health and
development of individuals

•

25

25

•
•
•

Nutrients and their effect on health and development
during pregnancy
Main nutrients
Micronutrients
Inter relationships of nutrients

•

Product design and quality

25

25

Genetic modification of foods

25

25

Section B
1 (a)
(b)

Food politics

5
10

10
25

4

The food chain

5

Biochemistry, preservation and processing •

[END OF MARKING INSTRUCTIONS]
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15
10
15

