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INTRODUCTION



Welcome to our Eduqas GCSE Food Preparation and Nutrition textbook. All the authors have collaborated throughout the writing process to deliver the course content in what we hope is a very informal and user-friendly way. You’ll see that we’ve closely followed the content and structure of the exam specification to make sure all the topics have been covered fully. Our editorial team also worked closely with Eduqas throughout the development process, and the book has been endorsed by the awarding body.


What’s behind our thinking in writing the book?


Our course is divided into four clear sections, designed to help you access specific information easily and quickly. As a group of very experienced teachers we decided to use this approach because we know that this subject is vast, and so a logical route through all that content seemed sensible and important. Therefore we decided to split all the specification theory into two distinct sections – Core Knowledge and Commodities.


Our feeling was that it is unlikely that you will simply start at page 1 of the book and then work your way through to the end. We’d recommend the approach that after learning part of Section 1 you will then link this with a topic from another section – this should develop independent and holistic learning. We hope that by doing this your learning is made manageable, straightforward and enjoyable.


So what will I find in each section?


Section 1 is Core knowledge


This covers eight core knowledge subjects which as authors we feel are vital to getting a good grip on the course. They are the nuts and bolts of food preparation and nutrition, which in our view you really need to understand as the basics. You can tackle them totally separately from Commodities, but they really do filter into the commodity topics found in Section 3. To help in this you will see [image: ] throughout these subjects, which indicates a link to the other topics. For example the Protein topic in Principles of Nutrition indicates links to the alternative protein foods section found in the commodity: Beans, Nuts and Seeds, Soya, Tofu and Mycoprotein.


We’ve covered the following topics in Section 1, and they all match to the exam specification content:




	●  Principles of nutrition



	●  Diet and good health



	●  The science of cooking food



	●  Food spoilage



	●  Food provenance and food waste



	●  Cultures and cuisines



	●  Technological developments



	●  Factors affecting food choice






Section 2 is all about the cooking – Basic mixtures and recipes


We decided to include standard basic recipes. It wasn’t a hard decision, because once you know how to make these basic recipes you can easily adapt them to suit different ingredient choices. You can easily link these recipes to the Commodities in Section 3, or in fact to every chapter in Section 1. All of your knowledge and understanding of the topics in Sections 1 and 3 can be illustrated through practical work using the recipes in Section 2.


The accompanying Digital Teacher Book has many more recipes available.


Section 3 is all about the foods – Commodities


As well as following the commodities listed in the exam specification, you can see from the groupings opposite that we have also loosely followed the Eatwell Guide.


The theory for each group of foods follows a similar format to reinforce your learning: normally each commodity starts with a discussion of where the food originates or comes from, then deals with the nutrition found in the food, how it is processed, how it must be stored, any safety and hygiene points and finally how it is used in cooking.


The commodities covered are:




	●  Cereals



	●  Fruit and Vegetables



	●  Milk, Cheese and Yoghurt



	●  Meat, Poultry, Fish and Eggs



	●  Beans, Nuts and Seeds, Soya, Tofu and Mycoprotein



	●  Butter, Oil, Margarine, Sugar and Syrup









Section 4 covers Assessment


There are two parts to this section:




	●  Part 1 The written exam



	●  Part 2 The non-examination assessments






Part 1 describes the assessment objectives, the types of exam questions you are likely to come across, as well as giving sample exam-style questions, mark schemes and possible model answers to those questions at two different levels.


Part 2 describes the way the non-examination assessments part of the GCSE works – the Food Investigation Assessment and the Food Preparation Assessment. As well as an explanation of what the exam board requires for each assessment type, there are examples and samples with helpful hints and tips that clearly show you what you need to be creating and presenting.


A helpful hint that we as authors have found useful is to ask your teacher for, or download, a copy of the specification course content that you can keep in your folders. As each topic is completed you can highlight the corresponding information on the course content sheets. It is a great visual aid!


You’ll also find that we’ve provided some suggested exam-style questions for all Section 1 Core Knowledge topics and all Section 3 Commodities. There’s also a list of suggested Food Investigations.


[image: ]


Finally there’s a detailed glossary at the back of the book covering all the key terminology we think you will need to learn as you progress through the course.


That’s it! We really hope that you enjoy using this book and that it supports, inspires and motivates you as you study GCSE Food and Nutrition.


Best wishes and good luck!


How is the book structured?


Each topic in each section follows a similar layout starting with the heading ‘What will I learn?’, which makes clear what needs to be learned by the end of each chapter. All the chapters are sprinkled with all sorts of helpful extra features which are there to help you to keep a check on your learning and to monitor your progress.


These are:


Food Science or Nutrition flags






	These remind you of the importance of the underlying Food Science or Nutrition information
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Study tip


Advice or hints to help secure knowledge


Study tip [image: ]




Are you able to explain what the term ‘food provenance’ means?





Activity


Slightly longer and more detailed solo, pair or group tasks


Activity




Produce a poster or leaflet that would encourage people to reduce food miles.





Key point


A simple summary of important facts that you really need to know


Key point [image: ]




Convenience foods are useful for particular groups of people but should be used in conjunction with fresh ingredients to prepare dishes and meals.





Check it


Quick, short questions


Check it




What is the difference between advertising and marketing? Give examples of the types of advertising used to attract customers.





Key terms


Important definitions are highlighted throughout the book – terms in blue are defined at the end of each topic, and terms in black bold are defined in the Glossary at the back of the book.




[image: ] Key terms


Origin – the place from which something is derived.





Link


Cross-refers you to related information or knowledge


[image: ]  Milk, cheese and yoghurt: Lactose intolerance p240
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SECTION 1

CORE KNOWLEDGE

PRINCIPLES OF NUTRITION
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What will I learn?


	▪  The key nutrients that are needed for good health


	▪  Why the body needs nutrients


	▪  The functions and sources of nutrients


	▪  What happens if we have too many or too few nutrients


	▪  The nutrients provided by different foods


	▪  How water and fibre contribute to the diet






The key nutrients in the diet

Nutrients are chemicals found in food which give the body nourishment and are needed for the maintenance of life. The body needs nutrients to perform its daily functions properly. Health problems might occur if any one of these nutrients is lacking in a person’s diet.

There are two main types of nutrients:

Macronutrients refer to carbohydrates, protein and fat which the body needs in large amounts. They are measured in grams.

Micronutrients refer to vitamins, minerals and trace elements which the body needs in small amounts. They are measured in mg (milligrams) or µg (micrograms).

The body also needs dietary fibre and water.

[image: ]
▲ Carbohydrates, protein, fat, vitamins and minerals are the key nutrients needed for a healthy diet




Key point [image: ]


For good health it is important to have a wide range of nutrients in your diet. A deficiency is a lack of something that is needed in the diet. The function is what something does, or why it is needed.



Study tip [image: ]


Remember the main nutrient groups and make sure you can give examples of food sources for each nutrient.

Be able to explain what happens if we have too much (excess) or not enough (deficiency) of each nutrient.



Check it



	1  Explain the difference between the terms macronutrient and micronutrient.


	2  List the five key nutrient groups.


	
3  What do the following terms mean?


	i    Function


	ii   Source


	iii  Deficiency


	iv  Excess












The role of nutrients

Throughout this chapter, you will gain knowledge and understanding of why the body needs nutrients and which foods provide them. The next three pages give you an overview of the key nutrients, their functions and sources.
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Plants produce carbohydrates through a process called photosynthesis. Chlorophyll in their leaves, sunlight, carbon dioxide and water are used to produce glucose and oxygen. Thousands of glucose molecules link together to form the complex carbohydrate starch, which is stored inside plant cells as grains. 

Another complex carbohydrate, cellulose/dietary fibre, is formed by thousands of glucose molecules linking together. It is used to build the plant’s cell walls.

As well as providing energy, starchy foods also supply other important nutrients to the body such as protein, calcium, iron, B vitamins and dietary fibre.

Sugar is another source of carbohydrate and it is also sometimes referred to as a simple carbohydrate. Sugar in food and drink can be present naturally, for example in fruit and dairy products. It can also be added during manufacturing and processing, for example in sweets, cakes, biscuits, sauces and fizzy drinks. Sugar is sometimes referred to as ‘empty calories’ because apart from providing energy, sugar offers virtually no nutritional value. 

There is a real concern about the amount of sugar consumed in the UK. A diet high in sugary foods can lead to serious health issues including obesity, type 2 diabetes, heart disease, some cancers and tooth decay.

Check it



	
1  Give examples of food sources that contain the following:


	i  Glucose


	ii  Fructose


	iii  Sucrose






	2  Which two monosaccharide units is sucrose made from?






Key point [image: ]


Foods containing sugar and starch both provide energy.

Sugary foods are simple carbohydrates that release energy quickly; they can cause uneven blood sugar levels.

Starchy foods are complex carbohydrates that provide slow release energy.

Starch-based carbohydrate foods should be consumed as a source of energy, not sugary foods.



Striking a balance with carbohydrates in the diet

If your diet is low in sources of carbohydrate foods then your level of blood sugar (called glucose) may drop   to below the normal range. The immediate effect of this is that you become hungry, but you may also feel weak and dizzy. Without carbohydrates your body then starts to burn stored fat and then protein in order to get its energy. However, if you consume more energy than your body needs the extra glucose from starch and sugar is stored in the liver and muscles as energy. This will be converted into fat and stored in the adipose tissue. This can lead to weight gain and, over time, obesity. This can put you at risk of heart disease and type 2 diabetes. Too much sugar can also cause tooth decay (dental caries).

Key point [image: ]


Sugar and starch are both carbohydrates.



Check it



	1  Give the main function of carbohydrates in the diet.


	2  List three foods that are good sources of starchy carbohydrate.


	3  State which other important nutrients are often found in starchy foods.


	4  Why is sugar sometimes referred to as ‘empty calories’?


	5  Suggest three health problems that could arise from having a high sugar diet.


	6  Why should we include more starchy foods and fewer sugary foods in our diet?






[image: ]
▲ A diet high in sugary foods can lead to tooth decay, often called dental caries. This is caused by acids produced from bacteria in the mouth




[image: ]
▲ Consuming more energy than is needed by the body will lead to weight gain and obesity




[image: ]
▲ Type 2 diabetes is often associated with obesity and can cause serious long-term health problems




[image: ] Diet and good health: Special diets pp57–61



Slow release and fast release carbohydrates

Starchy foods are known as slow release carbohydrates because they provide a slow and steady release of glucose energy into the blood. In contrast, sugary foods are fast release carbohydrates. This means that glucose is released more quickly into the blood. This can cause highs and lows in blood sugar level and less stable energy levels in the body.

[image: ]
▲ Eating sugary foods can raise blood sugar levels to a dangerous level




Sugar in the form of glucose is a key energy source, and the different sugars in our diets can be divided into two types, depending on how they are found in foods:

Intrinsic sugars (glucose, fructose, lactose and sucrose) occur naturally in foods such as fruit and some sweet vegetables.

Extrinsic sugars are added to food. The main one is sucrose (white sugar), which comes from sugar cane, sugar beet or corn (high fructose corn syrup). Other extrinsic sugars include honey and those used in soft drinks and artificial sweeteners. It also refers to sugars in milk. 

[image: ]
▲ Fruits are a source of intrinsic sugar




[image: ]
▲ Sucrose is an extrinsic sugar




Study tip [image: ]


Be able to explain the health problems that can result due to a diet high in sugars.



Check it


Explain the terms intrinsic and extrinsic sugars.



Study tip [image: ]


Learn to recognise the chemical names of ‘hidden sugars’ listed on food labels, e.g. dextrose, fructose, glucose, glucose syrup, hydrolysed starch, invert sugar, lactose and sucrose.



What are Non-Milk Extrinsic Sugars (NMES)? 

These are all extrinsic sugars not from milk. They are also called ‘free sugars’. The term NMES is only used in the UK.

NMES consist largely of sucrose but also include honey, glucose, fructose and glucose syrups.

[image: ]
▲ Honey is a source of non-milk extrinsic sugar






[image: ]
▲ The SACN recommended maximum intake of free sugars per day




What is the glycaemic index (GI)?

The glycaemic index (GI) is a ranking system with a scale from 0 to 100. This relates to the rise in the blood glucose level two hours after consumption. The lower the GI the healthier the food.

GI ratings give people with diabetes important information to monitor their blood glucose levels.

Low GI foods (55 or less) include most fruits, non-starchy vegetables, carrots, 100% stone-ground whole wheat bread and legumes.

Medium GI (56-69) foods include brown rice, basmati rice and oats.

High GI (70 or more) foods include white bread, corn flakes, white rice, white pasta, pineapple and melon.








	GI

	Examples of foods






	0

	Meat/fish/chicken/ foods with no carbohydrates




	55 and below (classed as low)

	Dairy/green beans/cucumber/lentils




	56–69 (medium)

	Sweet potato/sourdough/couscous




	70 and above (high)

	Coconut milk/bagel/baguette/rice/cornflakes/ice cream






Study tip [image: ]


Make sure you understand why it is important for people with diabetes to monitor blood glucose levels.



[image: ]
▲ Brown rice and oats have a medium GI index




[image: ] Butter, oil, margarine, sugar and syrup: The nutritional value of sugar in the diet p354



Dietary fibre

Dietary fibre is also referred to as roughage, cellulose and non-starch polysaccharide (NSP).

Fibre is a type of carbohydrate that is found in plant-based foods, including fruit, vegetables and whole and unprocessed grains. Dietary fibre mostly refers to insoluble fibre, meaning that it is not easily broken down by the digestive system and most of it passes through the body unchanged. This fibre helps to keep healthy bowels and prevent digestive problems such as constipation and haemorrhoids (piles).

Soluble fibre is broken down by bacteria in the large bowel and can then be digested. This fibre may help to reduce the amount of cholesterol in the blood, which can guard against coronary heart disease (CHD). It slows down the digestion and absorption of carbohydrates, so it helps to control blood sugar levels, which in turn helps to stop you feeling hungry.

Oats are often recommended in a cholesterol-lowering diet because they contain a soluble fibre called oat beta-glucan. 

Pectin is another form of soluble fibre. It is a complex carbohydrate, which is found both in the cell walls of plants such as apples, plums, pears and citrus fruit peel. It is used as a setting agent in jams and jellies.

Key point [image: ]


Dietary fibre can be either insoluble or soluble.

Soluble fibre helps to lower blood cholesterol.



[image: ]
▲ All of these foods are good sources of fibre – how many do you eat regularly?




Why we need dietary fibre in the diet

Fibre is important to keep your bowels healthy. When fibre passes through your bowels, it absorbs lots of water and increases the bulk of any waste material that leaves your body. This makes your stool (poo) softer and easier to pass. 

A diet high in fibre will prevent constipation, haemorrhoids and diverticulitis (when the bowel wall becomes inflamed and damaged). It can also help to prevent type 2 diabetes and some cancers (such as cancer of the colon) and is believed to lower the risk of coronary heart disease.

When you eat foods which are high in fibre, you feel fuller for longer. This can reduce the temptation to snack in between meals and can help people maintain a healthy weight. It also slows down the absorption of carbohydrates in the blood, which helps to keep blood sugar levels constant. This can be useful for those who have diabetes.

When a diet is too low in fibre it is often as a result of eating refined foods, for example eating white bread instead of wholemeal bread or white rice instead of brown rice. It also means a general lack of fruit and vegetables in the diet. This can lead to a variety of conditions, such as constipation, haemorrhoids, diverticulitis and certain cancers. 

Of course it is possible to eat too much fibre, which would leave you feeling bloated  with stomach cramps, flatulence and in extreme cases diarrhoea. Too much fibre can also affect mineral absorption and your body may not take in vital minerals such as iron and calcium. Phytic acid is present in wheat, and too much causes phytates of calcium and iron to form, depriving the body of both these minerals. 

[image: ]



How much dietary fibre do we need?

The NHS recommended daily intake for dietary fibre is:

2–5-year-olds, about 15g 

5–11-year-olds, about 20g 

11–16-year-olds, about 25g 

16-year-olds and older, about 30g 

SACN recommends that the dietary fibre intake for adults should be 30g each day. However, if a person has a digestive disorder such as irritable bowel syndrome (IBS) then they may need to alter their fibre intake.

Check it



	1  Explain what the term dietary fibre means.


	2  Explain why we need dietary fibre in our diet.


	3  What are the effects of an excess of dietary fibre in the diet?


	4  What are the effects of a deficiency of dietary fibre in the diet?


	5  List ways to increase dietary fibre in the diet.






Key point [image: ]


Irritable bowel syndrome (IBS) is a common, long-term condition of the digestive system. It can cause stomach cramps, bloating, diarrhoea and/or constipation.



The sources of dietary fibre in the diet

Soluble fibre is found in: oats, nuts, pulses, fruits such as prunes, bananas, apples, pears and plums, vegetables such as potatoes, sweet potatoes, broccoli and carrots.

Insoluble fibre is found in: wholegrain foods such as wholegrain bread, breakfast cereals and pasta, brown rice, wheat bran, fruit and vegetable peel and skins, nuts and seeds.

[image: ]
▲ Dietary fibre content of common breakfast cereals and breads




Key point [image: ]


A high fibre diet can reduce the chances of some diseases, including those relating to the bowel.

A high fibre diet can help to regulate blood sugar levels.

Phytates in fibre-rich foods can prevent the absorption of some essential nutrients such as calcium and iron.



Study tip [image: ]


Be able to explain the difference between insoluble and soluble fibre and give examples of food sources for each.

Check that you know the dietary issues linked to a low fibre diet.

You will need to be able to explain why fibre is an important factor in a healthy diet.





Protein

Why do we need protein?

Protein is required for:


	•  growth of cells – hair, nails and muscles


	•  cell repair


	•  structure – framework inside cells and body structures


	•  maintenance – enzymes (catalyses biological reactions), hormones (communication between different parts of the body) and antibodies (part of the immune system).




[image: ]

ANIMAL SOURCES (HBV)

[image: ]
lean meat, poultry and fish




[image: ]
eggs




[image: ]
dairy products such as milk, yoghurt and cheese




*VEGETABLE SOURCES (LBV)

[image: ]
seeds and nuts




[image: ]
beans and legumes such as lentils and chickpeas




[image: ]
*grains such as wheat, oats, buckwheat and millet




[image: ]
**soya products such as tofu, tempeh and TVP




[image: ]
**mycoprotein such as Quorn





NOTE:

*Grain- and cereal-based products are also sources of protein, but they are not as high in protein as meat and meat-alternative products (TVP and the mycoprotein Quorn). The grain quinoa is an exception and is HBV.

**meat-alternative products (soya products such as tofu, TVP and the mycoprotein Quorn) are vegetable protein sources which are high biological value sources of protein.



[image: ] Beans, nuts and seeds, soya, tofu, tempeh and mycoprotein: Alternative protein foods pp326–334



Amino acids

Proteins are made up of chains of smaller building blocks called amino acids. There are about 20 different amino acids that combine to make up the millions of proteins found in nature. A protein can consist of between 50 and tens of thousands of amino acids.

The body breaks down protein into amino acids. These amino acids are sometimes referred to as the building blocks of all proteins.

Key point [image: ]


Proteins are made from amino acid chains.

Animal protein sources are HBV.

Vegetable protein sources are LBV (vegetable sources from soya, Quorn and quinoa are exceptions and are HBV).



[image: ]
▲ Amino acids are the building blocks of protein




Proteins are another energy source. For instance, 1g of protein provides 17kJ/4kcal.

Protein can be obtained from both animal and plant sources. Animal sources are often referred to as high biological value (HBV) protein and the plant sources are often referred to as low biological value (LBV) protein.

Activity


Look at the following photos of protein foods. Identify whether each food is a source of HBV or LBV.

[image: ]
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▲ A protein chain is made up of many amino acids




[image: ] Extension

Using a nutritional database, plan a one-day menu that will supply you with your RNI (Reference Nutrient Intake) of protein. Make sure your menu includes sources of both HBV and LBV protein.



ESSENTIAL AMINO ACIDS


For adults, nine amino acids have to be provided in the diet:



	Isoleucine

	Leucine

	Lysine




	Methionine

	Phenylalanine

	Threonine




	Histidine

	Tryptophan

	Valine







[image: ]


For children, the following amino acids are also considered essential:



	Arginine

	Cysteine




	Glutamine

	Glycine




	Tyrosine

	Proline







[image: ]

Children are unable to make enough of the above listed amino acids to meet their needs. These amino acids are also referred to as ‘conditionally’ essential. There may also be certain illnesses or diseases during adult life when a particular amino acid becomes ‘conditionally’ essential. The amino acid histidine is also an essential amino acid for the rapidly growing infant.

Study tip [image: ]


Don’t panic – you don’t need to recall the names of all these amino acids. If you can, try to remember one or two. Just make sure you understand that some amino acids are ‘essential’ – meaning they have to be provided through the diet.



Study tip [image: ]


Can you explain the differences in nutritional value between animal and vegetable protein sources? (Hint: talk about amino acids and biological values.)

Be sure to know examples of vegetable protein sources that are high biological value (HBV).



High biological value (HBV) and low biological value (LBV) protein foods

The nutritional value of a protein is measured by the amount of essential amino acids that it provides. High biological value (HBV) protein foods contain all the essential amino acids, whereas low biological value (LBV) protein foods are missing one or more of the essential amino acids. Different foods contain different amounts of amino acids. For instance:


	•  Animal products (such as chicken, pork, beef, fish, etc.) contain all the essential amino acids.


	•  Soya products, including soya milk, tofu and TVP, quinoa and the seed of a leafy green called amaranth, also contain all the essential amino acids.


	•  Plant proteins usually lack at least one amino acid.




Activity



	1  What is the difference between the nutritional value of HBV and LBV protein foods?


	2  Give examples of food products made from soya beans.


	3  Identify two non-animal sources of protein alternatives used to replace meat.








Essential amino acids are sometimes referred to as indispensable amino acids. These cannot be made by the body and must be obtained through the diet.

Non-essential amino acids are sometimes referred to as dispensable amino acids. They can be made by the body.

Conditionally essential amino acids need to be obtained from food sources at certain life stages because they cannot be produced in sufficient quantities to satisfy the body’s needs.

Key point [image: ]


Excess protein from the diet is used as an energy source.

Protein deficiency is rare in the Western world.



Check it



	1  Explain what happens when we eat protein.


	2  What are the effects of a protein deficiency? Why do these deficiencies occur?


	3  What are the effects of an excess of protein in the diet? What damage can these cause?


	4  Describe why most teenage boys need more protein than most teenage girls.


	5  How does the amount of protein needed by male and female adults differ? Why do you think this is?


	6  Describe how a vegan can ensure they achieve their daily intake of protein.






How much protein do we need?

The amount of protein needed in a diet depends on a person’s weight, age and health. As a rough guide, the RNI (Reference Nutrient Intake) for protein is:


CHILDREN




	1 to 3 years

	15g




	4 to 6 years

	20g




	7 to 10 years

	28g




	11 to 14 years

	42g




	15 to 18 years

	55g






ADULTS




	19 to 50 years

	55g




	50+ years

	53g








Any surplus of protein that our body does not need for growth, repair and maintenance is used as energy. The most effective way to reach the daily protein requirement is to eat small amounts of protein at every meal. Most people in the developed world eat far more protein than they actually need, so deficiencies are rare.

Protein deficiency in the diet can cause:


	•  wasting and shrinkage of muscle tissue


	•  oedema – build-up of fluids, particularly in the feet and ankles


	•  anaemia – the blood’s inability to deliver sufficient oxygen to the cells, usually caused by dietary deficiencies such as a lack of iron


	•  slow growth (in children).




In very severe cases, such as in the case of starvation during famine, a deficiency disease called kwashiorkor can occur. This is a form of malnutrition that most often affects children in developing areas of the world where there is a limited food supply or famine breaks out. Symptoms of kwashiorkor include an enlarged tummy (‘pot belly’) caused by oedema, a failure to grow and brittle hair. The child will die unless the protein deficiency is treated.

[image: ]
▲ Children with kwashiorkor




Key point [image: ]


To obtain the required balance of amino acids, strict vegetarians need to include a variety of protein sources from a combination of plant foods in their daily diet.



Check it


Suggest three snacks or meals which would be examples of complementary proteins.



What are complementary proteins?

Combining two or more LBV protein foods creates complementary proteins. This is one way to ensure that the diet provides adequate amounts of all the essential amino acids. For example, a meal containing cereals and legumes, such as baked beans on toast, provides all the essential amino acids found in a typical meat dish. Other examples of complementary protein meals include dhal with rice and hummus with pitta bread.



FAT

Fats play an important part in our diet. They provide us with energy and essential vitamins and fatty acids. However, some people don’t get the balance of nutrients right and consume more fat than is recommended. A diet that is too high in fat can lead to health problems including obesity, type 2 diabetes and heart disease.

As part of a healthy diet, we should try to cut down on foods and drinks high in saturated fats and trans-fats and replace some of them with unsaturated fats.

[image: ]

Why do we need fat in our diet?

Fat is a macronutrient which provides energy, but in a more concentrated form than energy obtained from carbohydrate- or protein-based foods. The term fat also covers oils and lipids. For comparison, 1g of fat provides 37kJ/9kcal.

As well as providing energy, foods containing fat also perform the following functions:

[image: ]

Fats can be divided into two main types: 

[image: ]
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Saturated fats

Saturated fats are the least healthy fats as they can raise blood cholesterol levels and increase the risk of coronary heart disease.

Saturated fats often are from animal sources such as lard and butter, full fat dairy foods, fats visible on meat, processed meat products such as sausages and burgers, and sweet foods such as pastries, cakes and biscuits. Some vegetable fats can also be saturated such as block margarine, palm oil and coconut oil.

[image: ]
▲ How a diet high in saturated fat can block arteries




Key point [image: ]


Saturated fats come mostly from animal sources and are often referred to as the unhealthy fats.



Study tip [image: ]


Try to remember at least three functions of fat in the diet.

Be able to explain why saturated fat is called the ‘bad’ fat.



Check it



	1  How much energy does 1g of fat provide?


	2  State three or more reasons as to why the body needs fat.






Trans-fats (hydrogenated vegetable oils)

Trans-fats are vegetable oils which have been processed to make them hard. This is done by passing hydrogen through liquid oil. This process of hydrogenation turns the liquid oil into a solid or semi-solid fat, known as a trans-fat. Hydrogenation makes fats less healthy, like saturated fats. Trans-fats clog arteries and increase the risk of coronary heart disease. Food manufacturers use trans-fats in products such as cakes, biscuits and convenience foods as they increase the shelf life and improve flavour. This results in greater profitability.

[image: ]
▲ Food manufacturers use trans-fats in the manufacture of cakes, biscuits and pastries




Trans-fats not only raise the bad cholesterol (LDL), they also reduce the healthy cholesterol (HDL). They are found in many processed foods like cakes, pastries, biscuits, doughnuts and pizza. They may appear on the ingredients list as ‘partially hydrogenated vegetable fats/oil’ or ‘shortening’.

Trans-fats also occur naturally in meat and dairy products. Choosing low fat dairy and lean meats will reduce the amount of harmful trans- and saturated fats in the diet. To help customers reduce the amount of trans-fats they eat, some UK retailers are working hard to reduce and eventually eliminate trans-fats in their products. 

Key point [image: ]


Oils are turned into solid fats by the process of hydrogenation. Hydrogenated fats are unhealthy.

Trans-fats are unhealthy.



Study tip [image: ]


Make sure you are able to explain what trans-fats are.



Unsaturated fats

These are the more healthy fats and they are often liquid at room temperature. Unsaturated fats help to promote the healthier type of cholesterol in our blood (HDL). There are two main types:


	•  Monounsaturated fats are found in olive and rapeseed oils, almonds, hazelnuts, peanuts and avocados.


	•  Polyunsaturated fats include the fats found in sunflower, soya, corn and sesame oils, plus other plant food sources such as whole grains and seeds, nuts, fruits and vegetables.






Omega-3 and omega-6 are polyunsaturated fats and are classed as ‘good fats’ or ‘essential fatty acids’ as they cannot be made in the body in sufficient amounts. Omega-3 fats are important because they help prevent the blood from clotting, promote heart health by regulating heart rhythm, and improve survival chances after a heart attack. 

There is growing evidence that omega-3 offers many other health benefits too, including helping with depression, and eye development in infants. Fish such as salmon, mackerel, trout, herring and sardines are all good sources of omega-3, and plant foods can provide them in small amounts. 

Walnuts, soya and rapeseed oil are examples of plant foods that supply omega-3 fats.

Omega-6 can be found in poultry, eggs, cereals, nuts and vegetable oils.

[image: ]
▲ Oily fish are good sources of omega-3 and vitamin D, which is found in very few foods.




[image: ]
▲ Canned tuna does not provide omega-3. To get good sources of omega-3 fresh oily fish should be eaten




Key point [image: ]


Unsaturated fats are the healthier fats and are mostly from plant sources.

Omega-3 fats are important in the diet as they give many health benefits. Eating foods which are good sources of omega-3 should be encouraged.



Triglycerides

These are made of three fatty acids and one part glycerol.

Fatty acids are either saturated or unsaturated (monosaturated or polyunsaturated):


	•  Saturated fatty acids: found mainly in solid fats, e.g. butter, lard, suet, block vegetable fat, ghee, the fat in meat, palm oil, coconut and chocolate.


	•  Unsaturated fatty acids: found mainly in liquid plant oils such as olive, rapeseed, sunflower and corn; oily fish, avocados, nuts, seeds and some vegetable fat spreads. Solid vegetable fat spreads can be made from liquid oils.


	•  Monounsaturated fatty acids: found in solid fats and liquid oils.


	•  Essential fatty acids: cannot be made in the body and must come ready made from the foods we eat, as both adults and children need them. Mainly found in fish oils, plant and seed oils, eggs and fresh meat.




Visible and invisible fats

Visible fats are the ones you can see such as butter, margarine, lard and vegetable oils, plus the fat you can see on meat such as on the rind of bacon or marbling through a beef steak. Invisible fats are the fats within products such as milk, cheese, yoghurt, ice cream, pork pies, burgers, nuts and avocados.

Whichever fats are eaten, they can all cause weight gain if intake is not carefully monitored. Prolonged weight gain and obesity can lead to heart disease, stroke, type 2 diabetes and certain cancers. So to have a healthy diet we should not eliminate all fat but instead try to replace bad fats with good ones that promote health and well-being.

[image: ]
▲ Foods containing invisible fats




How much fat do we need?

The amount of fat needed in the diet may vary according to the stage of life. As a general guide, UK government advice based on the 1991 COMA Report on Dietary Reference Values for energy says that no more than about one-third of our energy intake should come from fat.

A diet high in fat can result in too much energy being consumed, leading to weight gain and obesity. The table on the next page gives guidelines as to how much fat should be consumed daily.

[image: ] Diet and good health: Dietary Reference Values (DRVs) p49, Reference Nutrient Intakes (RNIs) p49











	Based on the COMA Report on Dietary Reference Values for energy 1991

	Men 

	Women






	Total fat

	95g

	70g




	Saturated fat

	30g

	20g




	Trans-fat

	<5g 

	<5g 






If you don’t get enough fat in your diet you may develop vitamin deficiencies, particularly of the fat-soluble vitamins A, D, E and K (see the Vitamins section in this chapter), symptoms of which include fatty food cravings, night blindness, dry and brittle hair and nails, and depression.

So we do need some fat in our diet as a source of energy and as a carrier for essential fat-soluble vitamins. However, if our intake of energy is greater than is actually needed, the body will gain weight. The extra fat is stored in adipose tissue, and if saturated fat, this can lead to increased risk of heart disease.

Check it


What percentage of our energy intake should come from fat?



[image: ]
▲ Cholesterol plaque in arteries can cause atherosclerosis 




Working characteristics of fats

Plasticity

Fats have plasticity – they can be spread and shaped. Plasticity is due to the fatty acids, which have different melting temperatures. Fats with a lot of saturated fatty acids are harder and have less plasticity. Fats with a lot of unsaturated fatty acids are softer and have more plasticity.

Shortening

Fats are rubbed into flour to make pastry. The fat coats the flour particles with a waterproof layer. When water is added, the gluten strands can only form short lengths because of the waterproof fat. The texture of the pastry is ‘short’ and tender, which is why the process is called shortening.

[image: ]
▲ How atherosclerosis can build up in an artery




Aeration

Butter and vegetable fat spreads can trap air when beaten with sugar because they have plasticity. The trapped air bubbles expand when baking products such as cakes, giving a light texture.

Emulsification

Oil and water do not mix – they separate if shaken together. Oil and water can be made to mix together by using an emulsifier such as lecithin in egg yolk. Emulsifier molecules have one end that likes water and one end that doesn’t like water. When mixed into oil and water the emulsifier molecules arrange themselves to prevent the oil and water from separating. This forms an emulsion.

[image: ]
▲ Spreads fortified with plant stenols and sterols can lower blood cholesterol levels




What is cholesterol?

Cholesterol is a waxy substance that circulates in the blood. It does not dissolve in the blood but instead it bonds to carriers called lipoproteins, which transport the cholesterol between cells. The two types of cholesterol are:


	•  Low-density lipoproteins (LDL)  


	•  High-density lipoproteins (HDL)




Low-density lipoproteins (LDL) are also called ‘bad cholesterol’. High levels of this can build up in your arteries (called atherosclerosis), leading to coronary heart disease. Fatty deposits form on the artery walls and this causes hardening and narrowing of the arteries.  This can be dangerous as it causes restricted blood flow, which can damage organs and stop them functioning properly. If these fatty deposits come away from the artery wall it can cause a blood clot. This can block the blood supply to the heart and lead to a heart attack, or it can block the blood supply to the brain, causing a stroke. 

Key point [image: ]


LDL is the ‘bad cholesterol’. HDL is the ‘good cholesterol’.



Check it



	1  Name the two types of cholesterol and explain how cholesterol levels can affect our health.


	2  What are the health benefits of foods fortified with plant sterols and stanols?


	3  Describe the difference between fats and oils.








High-density lipoproteins (HDL) are referred to as ‘good cholesterol’.  HDL cholesterol carries cholesterol from other parts of the body to the liver.  The liver then processes the cholesterol out of the body. 

What are plant sterols and stanols?

Plant sterols and stanols (phytosterols) are found naturally in plants and are similar in structure to cholesterol.  Sterols and stanols have the effect of lowering the level of cholesterol in the body. They are added to foods such as milk, spreads and yoghurt, in a process known as fortification. High blood cholesterol levels in adults can be reduced when products fortified with plant sterols are included as part of a healthy diet.

[image: ]

Vitamins

Vitamins are micronutrients and can be categorised into six main groups, as shown by the six blocks on the left.

Vitamins are essential nutrients the body needs in tiny amounts, typically measured in milligrams (mg) or micrograms (μg). In order for the body to function properly it needs a range of vitamins. Vitamins can have many functions depending on the specific vitamin, but as a general idea, they help the body:


	•  with the reactions that take place in the body for energy release


	•  by keeping it healthy and preventing diseases linked to poor diet


	•  to regulate the function and repair of cells.




The body produces only two kinds of vitamins: vitamin D and some B vitamins from amino acids. The body needs vitamins every day and if your diet is lacking in vitamins you can feel unwell and overtired. Lack of vitamins can slow down growth in childhood.

Key point [image: ]


Most people should get all the vitamins they need by eating a varied and balanced diet.



Study tip [image: ]


Make sure you can give a general explanation of why vitamins are important in the diet.



Fat-soluble and water-soluble vitamins

There are two types of vitamins:

Fat-soluble vitamins (vitamins A, D, E and K)

While the body needs these vitamins every day to work properly, foods containing fat-soluble vitamins don’t have to be eaten every day. This is because the body stores fat-soluble vitamins in both the liver and fatty tissues. The body can use these stores when needed.

If you have more fat-soluble vitamins than you need they can build up in the body and eventually cause harm. Sources of these vitamins are fatty foods and animal products, such as milk and dairy foods, eggs, liver and oily fish.

Water-soluble vitamins (the B group of vitamins and vitamin C)

Water-soluble vitamins are not stored in the body so they need to be eaten in the diet. They are found in a wide range of foods, including fruits and vegetables, milk and dairy foods, and grains.

They can be easily destroyed by heat or exposure to the air. To prevent the loss of water-soluble vitamins, it is important to try to minimise the amount of cooking water used in food preparation. Steaming vegetables instead of simmering them in water is a good example of how more water-soluble vitamins can be retained. So is reserving the cooking liquid to make a sauce or gravy. Even better would be to eat the vegetables raw, as heat also destroys the vitamin content of food.

The body eliminates any excess of water-soluble vitamins in the urine. 

The tables on pages 27–30 highlight the functions and sources of each vitamin group and chart the effects of having too much or too little of these specific vitamins in the diet.

Key point [image: ]


The body can store fat-soluble vitamins but not water-soluble vitamins.





VITAMINS

FAT-SOLUBLE VITAMINS
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	•  Also known as carotene (vegetable source) and retinol (animal source)


	•  Vitamin A is found in the liver of animals


	•  It can also be made in the body from beta carotene found in foods




[image: ]

FUNCTIONS


	•  Healthy immune system 


	•  Produces ‘visual purple’, helping vision 


	•  Keeps mucous membranes moist (e.g. linings of nose, mouth, eyelids, windpipe and lungs)


	•  Antioxidant properties to lower risk of cancer


	•  For good health and development in children




WHICH FOOD SOURCES SUPPLY IT?

Retinol:


	•  eggs


	•  oily fish


	•  liver


	•  milk


	•  butter


	•  cheese




Carotene:


	•  carrot


	•  sweet potato


	•  apricots


	•  broccoli


	•  spinach




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Vitamin A deficiency is rare in developed countries


	•  Can cause night blindness


	•  Reduces the ability to fight infections


	•  Weak immune system


	•  Dry skin and membranes


	•  Can limit growth in children




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Excess intake over years can affect bone health, increasing the risk of fracture in older age


	•  Pregnant people should avoid liver and liver-based foods as they contain high concentrations of vitamin A which can cause birth defects




EFFECTS OF HEAT AND PROCESSING


	•  Very little loss due to freezing or cooking


	•  Some loss in drying


	•  Loss in frying as it is fat soluble 
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	•  Also known as tocopherol
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FUNCTIONS


	•  Acts as an antioxidant which protects the body from diseases


	•  Strengthens the immune system


	•  Helps to maintain healthy skin, eyes




WHICH FOOD SOURCES SUPPLY IT?


	•  plant oils: soya, corn, olive oil 


	•  nuts, seeds


	•  milk, egg yolk


	•  polyunsaturated spread/oils




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Vitamin E deficiency is unlikely


	•  Difficulty with coordination 


	•  Muscle pain 


	•  Visual disturbances 




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Headaches, nausea 


	•  Can affect blood coagulation




EFFECTS OF HEAT AND PROCESSING


	•  Soluble in water so potentially lost in cooking 


	•  Loss in frying as it’s fat soluble 


	•  Loss in light and air 
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	•  Also known as naphthoquinones
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FUNCTIONS


	•  For blood clotting, which helps wounds to heal properly


	•  For good bone health




WHICH FOOD SOURCES SUPPLY IT?


	•  green leafy vegetables


	•  cauliflower


	•  liver, bacon 


	•  cereals


	•  vegetable oils


	•  small amounts in meat/dairy foods




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Prevents blood clotting and healing of wounds


	•  Vitamin K deficiency is unlikely




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Any vitamin K that the body doesn’t need immediately is stored in the liver for future use




EFFECT OF HEAT AND PROCESSING


	•  Reduced in light conditions




BRUISING AND BLEEDING: Babies are at risk of vitamin K deficiency bleeding if they have insufficient vitamin K before birth or if breast milk is low in vitamin K. A dose of vitamin K is injected into the baby just after birth.
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	•  Also known as cholecalciferol


	•  Sometimes called the ‘sunshine’ vitamin
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FUNCTIONS


	•  For formation of strong bones and teeth, especially during childhood and adolescence when it is important that bones reach their ‘peak bone mass’


	•  Helps control the amount of calcium absorbed from food




WHICH FOOD SOURCES SUPPLY IT?


	•  oily fish


	•  eggs


	•  liver


	•  fortified foods: breakfast cereals, margarines, dietary supplements


	•  Sunlight – where it is made under the skin and stored in the liver


	•  In the UK, cow’s milk is generally not a good source of vitamin D because it isn’t fortified as it is in other countries




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Prevents absorption of calcium leading to weak teeth and bones. Can lead to rickets in children and osteomalacia in adults


	•  Extreme cases can cause heart failure


	•  Certain people are more at risk of not getting enough vitamin D




[image: ]

WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Can cause kidney damage


	•  In infants can lead to hypercalcaemia




EFFECT OF HEAT AND PROCESSING


	•  Destroyed by heat




RICKETS: the most common cause of rickets is a lack of vitamin D and calcium. Any child whose diet does not contain enough vitamin D or calcium can develop rickets. Rickets is more common in children with dark skin, children born prematurely and children taking medication that interferes with vitamin D.
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VITAMINS

WATER-SOLUBLE VITAMINS

B GROUP VITAMINS
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	•  Very soluble in water; destroyed in alkaline conditions
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FUNCTIONS


	•  Releases energy from carbohydrate foods


	•  For a healthy nervous system 


	•  Helps growth in childhood




WHICH FOOD SOURCES SUPPLY IT?


	•  red meat, liver


	•  wholegrain cereals


	•  yeast/yeast extract products (e.g. Marmite)


	•  dairy products


	•  fresh and dried fruits


	•  eggs


	•  seeds, nuts, beans 


	•  fortified breakfast cereals and wheat products




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Reduced concentration


	•  In extreme cases a muscle-wasting disease called beriberi can occur – most likely in developing countries where white rice is a staple food


	•  Beriberi can also develop in those that misuse alcohol




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Can lead to headaches and insomnia




EFFECTS OF HEAT AND PROCESSING


	•  Destroyed by light and pH


	•  Soluble in water
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	•  Easily destroyed by sunlight and in alkaline conditions
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FUNCTIONS


	•  Releases energy from food


	•  Helps growth in childhood


	•  Keeps the skin, eyes and nervous system healthy




WHICH FOOD SOURCES SUPPLY IT?


	•  red meat


	•  yeast/yeast extract products


	•  dairy products


	•  eggs


	•  rice 


	•  mushrooms 


	•  fortified breakfast cereals and wheat products




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Cracked lips


	•  Itchy eyes and skin


	•  Can cause swollen tongue, dry skin and sores around the corners of the mouth




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Very rare, but can increase the risk of kidney stones




EFFECTS OF HEAT AND PROCESSING


	•  Destroyed by light and pH


	•  Soluble in water
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	•  Also known as nicotinic acid


	•  Soluble in water but more resistant to heat and alkali than the other B vitamins
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FUNCTIONS


	•  Releases energy from food 


	•  Keeps the skin and nervous system healthy


	•  Helps to lower the levels of fat in blood


	•  The amino acid tryptophan can be converted to niacin in the body




WHICH FOOD SOURCES SUPPLY IT?


	•  red meat, liver


	•  wholegrain cereals


	•  yeast/yeast extract products


	•  dairy products


	•  eggs


	•  seeds, nuts, beans 


	•  fortified breakfast cereals and wheat products




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  In extreme cases a deficiency disease called pellagra can occur – most likely where maize (corn) is a staple food. Pellagra can cause diarrhoea, rough, scaly and sore skin, confusion and memory loss




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  High doses can lead to liver damage




EFFECTS OF HEAT AND PROCESSING


	•  Destroyed by light and pH


	•  Soluble in water
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FUNCTIONS


	•  Various body functions, including nerve function and brain development


	•  Helps the body use protein


	•  For the formation of haemoglobin




WHICH FOOD SOURCES SUPPLY IT?


	•  red meat, liver, kidney


	•  chicken, pork


	•  eggs


	•  soya beans


	•  yeast and yeast extract products


	•  wholegrain cereals


	•  peanuts, walnuts




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Unusual, but can lead to anaemia, headaches, nausea, dizziness and general weakness




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  High doses over a long time can lead to loss of feeling in arms and legs




EFFECTS OF HEAT AND PROCESSING


	•  Destroyed by light and pH


	•  Soluble in water
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FUNCTIONS


	•  For the metabolism of fat 


	•  Production of energy, protein metabolism, strengthening hair and nails




WHICH FOOD SOURCES SUPPLY IT?


	•  kidney, liver


	•  egg yolk


	•  dried fruit


	•  raspberries


	•  avocado


	•  cauliflower


	•  fish


	•  peanuts


	•  soya beans


	•  milk




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  If large quantities of raw egg white are eaten the avidin in the raw egg white combines with biotin, making it unavailable to the body




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  No toxic side effects




EFFECTS OF HEAT AND PROCESSING


	•  Stable at room temperature


	•  Not destroyed by cooking
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	•  Also known as folate


	•  Easily destroyed by cooking
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FUNCTIONS


	•  To release energy from food, especially protein


	•  Development of DNA and nervous system


	•  Works with vitamin B12 (cobalamin) to form healthy red blood cells


	•  Helps to reduce the formation of spina bifida in unborn babies 




WHICH FOOD SOURCES SUPPLY IT?


	•  green leafy vegetables: spinach, broccoli, Brussels sprouts


	•  liver


	•  potatoes


	•  beans, seeds, nuts


	•  wholegrain cereals


	•  oranges, berry fruits 


	•  yeast extract products




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Cramp


	•  Tiredness


	•  A type of anaemia called megaloblastic anaemia (enlarging of red blood cells), feeling sick with loss of appetite and diarrhoea


	•  Lack of folic acid can cause spina bifida in unborn babies. Pregnant people are advised to take folic acid supplements before conception and in the early stages of pregnancy




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  High doses can cause stomach problems, trouble sleeping and skin reactions




EFFECTS OF HEAT AND PROCESSING


	•  Destroyed by light and pH


	•  Soluble in water
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FUNCTIONS


	•  Making red blood cells and keeping the nervous system healthy


	•  Releasing energy from food


	•  Processing folic acid




WHICH FOOD SOURCES SUPPLY IT?


	•  liver, meat


	•  fish


	•  milk, cheese


	•  eggs


	•  fortified breakfast cereals


	•  yeast




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  A type of anaemia called pernicious anaemia


	•  Also causes fatigue and depression. Long-term deficiency can cause damage to the brain and central nervous system


	•  Vegans have to supplement their diet with fortified foods such as yeast extract products, soya products and breakfast cereals or supplements




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  No toxic side effects 






DISEASES CAUSED BY VITAMIN DEFICIENCY
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Beriberi is a muscle-wasting disease, most likely to occur in developing countries when diet is based on white rice. The person loses weight, becomes tired and will experience weakening of muscles, especially in legs

[image: ]

A person with pellagra, which can occur when diet is based on maize (corn). Pellagra is known as the disease of the 3 Ds – diarrhoea, dermatitis and dementia
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Pregnant people are advised to take folic acid supplements before conception and in the early stages of pregnancy to help prevent birth defects known as neural tube defects, including spina bifida
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Bleeding gums could be a sign of scurvy
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	•  Also known as ascorbic acid


	•  Easily destroyed by heat and by oxidation
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FUNCTIONS


	•  Helps the body to absorb iron from foods


	•  Needed for the formation of collagen (the substance that holds the whole body together. It is found in the bones, muscles, skin and tendons. It forms a scaffold to provide strength and structure) 


	•  Helps to resist infection


	•  Helps wounds to heal 


	•  An antioxidant essential for fighting infections and reducing the chance of cancer




WHICH FOOD SOURCES SUPPLY IT?


	•  fruits (especially citrus fruits), kiwi fruit, blackberries, tomatoes


	•  dark green vegetables: Brussels sprouts, broccoli, green peppers


	•  potatoes




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Extreme deficiency can cause scurvy, which is very rare nowadays. Symptoms include bleeding gums, wounds not healing, general tiredness 


	•  Iron deficiency anaemia, as vitamin C is needed for the efficient absorption of iron




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Any extra vitamin C is flushed out of the body with urine




EFFECTS OF HEAT AND PROCESSING


	•  Soluble in water


	•  Lost in storage and all preparation methods


	•  Lost due to cooking


	•  Lost in direct light


	•  VERY sensitive






How much of each vitamin do we need each day?

How much of each vitamin a person needs depends on many factors, including age, gender and medical conditions – for instance if a person is pregnant, or if a person is recovering from an illness.

See Appendix 1 at the end of this chapter. 

Check it



	1  List the eight B vitamins.


	2  Name the deficiency diseases associated with lack of B vitamins.


	3  Which B vitamin should be taken as a supplement by people in the early stages of pregnancy?


	4  Which vitamin helps the body to absorb iron from foods?


	5  Which vitamin is sometimes called the ‘sunshine’ vitamin? Why is this?


	6  Explain the term rickets.


	7  Suggest factors that affect how much of each vitamin we need each day.






Key point [image: ]


The B group of vitamins and vitamin C are the most likely groups to be destroyed by heat, storage and processing.



What are free radicals?

Free radicals are chemicals which can harm cells in the body and cause conditions including high blood pressure, obesity, heart disease, stroke and some cancers (including mouth, throat, stomach and bowel cancers). When we eat foods containing antioxidants, such as fruits and vegetables, the antioxidants protect the body from these harmful free radicals. Antioxidants are natural substances that may stop or limit the damage caused by free radicals. To get the most antioxidants, a diet that includes a healthy mix of colourful fruits and vegetables and foods which are good sources of vitamins A, C and E should be eaten.

[image: ]
▲ Antioxidants are increased by eating a wide range of colourful fruits and vegetables




Key point [image: ]


A diet containing a ‘rainbow’ of colourful fruits and vegetables provides antioxidants to protect the body from harmful free radicals.



What are nutritional supplements?

Nutritional supplements boost the intake of specific nutrients. They can be taken as pills, capsules, powders, liquids and gels. Some people with dietary restrictions or special diets need these supplements to achieve a balanced diet.

Nutritional supplements should be taken under medical advice and should not be used as a substitute for nutrients obtained from foods. Supplements can react with medication and can be dangerous, e.g. vitamin C supplements can affect the blood sugar levels of people with diabetes. Vitamin E supplements should be avoided by people with cardiovascular disease and vitamin A supplements should be avoided in pregnancy, post-menopausal people and older people, as they affect bone density.

[image: ]
▲ Nutritional supplements are not a substitute for a healthy diet
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Minerals

Minerals are micronutrients that the body needs in small amounts, typically measured in grams (g) and milligrams (mg). They are found in foods such as cereals (including cereal products such as bread), meat, fish, milk and dairy foods, vegetables, fruits – especially dried fruits – and nuts.

Minerals have many functions and these vary depending on the specific mineral, but generally they are needed by the body to:


	•  turn the food we eat into energy


	•  build strong bones and teeth


	•  control body fluids.




Essential minerals include calcium and iron, although there are also many other minerals that are an important part of a healthy diet.

Check it


Give the general functions for minerals in the body.



MINERALS
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FUNCTIONS


	•  To form, strengthen and maintain bones and teeth


	•  For blood clotting 


	•  To keep nerves and muscles working properly, including the heart


	•  To help with normal growth in children




WHICH FOOD SOURCES SUPPLY IT?


	•  dairy foods


	•  green leafy vegetables; broccoli, cabbage, okra 


	•  wholegrain cereals


	•  soya drinks with added calcium


	•  fish with edible bones: sardines, pilchards


	•  bread, food made with fortified flour




Note: Spinach, dried fruits, beans, seeds and nuts are not good sources of calcium. This is because they contain oxalates and/or phytates, which reduce how much calcium the body can absorb from them.

WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Can cause rickets in children and osteomalacia in adults 


	•  Rickets and osteomalacia are most likely to occur when there is a deficiency in vitamin D, which means too little calcium is absorbed


	•  Osteoporosis – a condition that causes a reduction in bone density and strength, which causes bones to become brittle and fracture easily 


	
•  You are more at risk of calcium deficiency if you:


	•  are on a diet free from lactose or cow milk


	•  have coeliac disease 


	•  have osteoporosis


	•  are breastfeeding 


	•  are past the menopause
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WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Taking high doses of calcium (over 1,500mg a day) could lead to stomach pain and diarrhoea


	•  Calcium can build up in the kidneys and can be fatal




EFFECT OF HEAT AND PROCESSING


	•  None




OSTEOPOROSIS occurs when the struts which make up the mesh-like structure within bones become thin, causing bones to become fragile and break easily. Brittle bones, e.g. in the hip joint, may require surgery.
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Two types of iron:


	•  Haem iron (also called ferrous iron) is easily absorbed by the body 


	•  Non-haem iron (also called ferric iron) is less easily absorbed in the body




FUNCTIONS


	•  Helps to make haemoglobin in the red blood cells which carries oxygen to the body cells




WHICH FOOD SOURCES SUPPLY IT?

Haem iron:


	•  red meat, offal (liver, kidney, heart)




Non-haem iron:


	•  wholegrain cereals


	•  green leafy vegetable such as watercress, curly kale 


	•  beans, nuts


	•  dried fruit: raisins, apricots


	•  fortified breakfast cereals


	•  curry powder


	•  blackstrap molasses


	•  cocoa


	•  all wheat flour (apart from wholemeal) is fortified with iron by law




EFFECT OF HEAT AND PROCESSING


	•  Very little




IRON DEFICIENCY ANAEMIA – where there are fewer red blood cells than is normal, meaning that organs and tissues do not get as much oxygen as they usually would 

WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Swollen tongue


	•  Headaches


	•  Irregular heartbeat


	•  Causes iron deficiency anaemia, symptoms of which include being tired, weak, lethargic (no energy), and having a pale complexion 


	•  Women often need additional iron to compensate for iron depletion due to menstruation (monthly periods)


	•  Pregnant people and those nursing need additional iron to provide sufficient iron for both themselves and their growing baby


	•  Iron must be combined with vitamin C in order to be absorbed efficiently by the body
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WHAT HAPPENS IF YOU HAVE TOO MUCH?


	
•  The side effects of taking high doses (over 20mg) of iron include:


	•  constipation 


	•  nausea


	•  vomiting


	•  stomach pain






	•  Very high doses of iron can be fatal, so iron supplements should be kept out of the reach of children
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FUNCTIONS


	•  Helps to balance body fluids


	•  Helps to lower blood pressure


	•  Needed to keep heart muscles healthy and for muscle contraction


	•  Improves bone health and helps to prevent muscle cramps


	•  Works with sodium to balance body fluids and to control the nerves and muscles 


	•  Helps to remove excess sodium and may help to prevent high blood pressure




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Occurs in cases of malnutrition (kwashiorkor) 


	•  Diarrhoea 


	•  Can also cause heart failure




WHICH FOOD SOURCES SUPPLY IT?


	•  Fruit and vegetables: bananas, potatoes, broccoli, parsnips, Brussels sprouts


	•  pulses, nuts, seeds


	•  fish, shellfish


	•  beef


	•  chicken, turkey


	•  coffee


	•  salt substitutes




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Too much potassium can cause stomach pain, nausea and diarrhoea


	•  Any excess can be excreted through the kidneys




EFFECT OF HEAT AND PROCESSING


	•  Soluble in water
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FUNCTIONS


	•  Helps to build strong bones and teeth


	•  Works with calcium


	•  Important for energy release and other metabolic processes




WHICH FOOD SOURCES SUPPLY IT?


	•  a wide range of animal and plant foods


	•  red meat


	•  dairy foods


	•  fish


	•  poultry


	•  bread


	•  brown rice


	•  oats




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Unlikely to happen as it is found in so many food sources


	•  May cause rickets in children


	•  May cause osteomalacia in adults




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Can trigger involuntary muscle convulsions


	•  High doses of phosphorus can cause diarrhoea or stomach pain


	•  High doses for a long time can reduce the amount of calcium in the body, which means that bones are more likely to fracture




EFFECT OF HEAT AND PROCESSING


	•  Heat can reduce the amount of phosphorous intake
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FUNCTIONS


	•  For bone development


	•  Helps the nervous system to work properly


	•  Important for energy release




WHICH FOOD SOURCES SUPPLY IT?


	•  meat


	•  fish


	•  dairy foods


	•  wholegrain cereals


	•  nuts, seeds


	•  green leafy vegetables such as spinach




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Deficiency is rare, but symptoms may include loss of appetite, nausea, vomiting, fatigue and weakness


	•  May cause high blood pressure and heart disease




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  High doses of magnesium (more than 400mg) for a short time can cause diarrhoea


	•  There is not enough evidence to say what the effects might be of taking high doses of magnesium over a long time
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FUNCTIONS


	•  Helps to control the amount of water in the body


	•  Helps the body to use energy


	•  Helps to control the nerves and muscles




WHICH FOOD SOURCES SUPPLY IT?


	•  salt


	•  processed foods: crisps, ready meals, bacon, ham, kippers, anchovies, sausages, beef burgers, pies


	•  some breakfast cereals


	•  yeast extracts


	•  stock cubes




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Hyponatremia, which may cause nausea and vomiting, headaches, confusion, low energy and fatigue, muscle weakness, spasms and cramps




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Can lead to high blood pressure and strokes, and can damage heart and kidneys




EFFECT OF HEAT AND PROCESSING


	•  Reduced when cooked, especially in water




WHAT IS THE DIFFERENCE BETWEEN

SALT AND SODIUM?

Salt is also called sodium chloride (formed by sodium and chlorine).

The sodium in salt can be bad for your health. Since December 2014, however, sodium is no longer listed on food labels – only salt is listed.
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Guidelines for MAXIMUM sodium intake are as follows:


	•  Children aged one to three: 0.8g sodium (2g salt) a day


	•  Children aged four to six: 1.2g sodium (3g salt) a day 


	•  Children aged seven to 10: 2g sodium (5g salt) a day 


	•  Children aged 11 and over and adults : 2.4g sodium (6g salt) a day 




BE AWARE OF HIDDEN SALT added to foods such as ready meals, ketchups, breakfast cereals, savoury snacks, soy sauce, baked beans

ONE 28.5g PACK of salted crisps contains 8% of the salt reference intake for an average adult.




Note:

Vitamin D and exercise help to improve the absorption of calcium in the body.

Calcium absorption is reduced if:


	▪  phytic acid is present (e.g. from wholegrain cereals and legumes)


	▪  oxalic acid is present (e.g. from spinach and rhubarb).




Foods rich in vitamin C should be eaten with foods rich in iron to improve the iron absorption in the body.

Iron absorption is reduced if:


	▪  phytic acid is present (e.g. from wholegrain cereals and legumes)


	▪  oxalic acid is present (e.g. from spinach and rhubarb).
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▲ Examples of dishes that work together to improve the way nutrients are absorbed in the body




Complementary actions of nutrients

Some nutrients work with each other to improve the way these nutrients are absorbed in the body. 

Vitamin C and iron: foods which are good sources of vitamin C improve the absorption of non-haem iron. Examples are a bowl of cereal topped with strawberries and kiwi fruit, a piece of wholemeal toast with lemon curd, or lentil dhal speckled with sautéed red pepper.

Vitamin D helps your body absorb calcium for healthy bones and teeth. Even if you have a calcium-rich diet (for example, from eating plenty of low fat dairy foods and green leafy vegetables), without enough vitamin D, your body will not be able to absorb the calcium into your bones and cells where it is needed. 

Examples of dishes that contain both calcium and vitamin D include macaroni cheese, grilled herring with a watercress salad, or sardines on toast.
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▲ Fluoride toothpaste helps prevent tooth decay




Trace elements

Trace elements are micronutrients that the body needs to work properly, but in much smaller amounts than vitamins and minerals. They are measured in mg (milligram) or µg (microgram). Trace elements are found in a variety of foods such as meat, fish, cereals, milk and dairy foods, vegetables and nuts.

TRACE ELEMENTS INCLUDE COBALT, COPPER, CHROMIUM, MANGANESE, MOLYBDENUM, POTASSIUM, AND PHOSPHOROUS

Like vitamins, how much of each mineral and trace element a person needs depends on many factors, including age, gender and medical conditions, e.g. pregnancy, recovering from an illness, etc.
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▲ Iodine deficiency can lead to goitre (an enlargement of the thyroid)






TRACE ELEMENTS
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FUNCTIONS


	•  Helps to make the thyroid hormones (which help to keep cells and the metabolic rate healthy)




WHICH FOOD SOURCES SUPPLY IT?


	•  sea fish, shellfish, seaweed


	•  dairy products


	•  plant foods: cereals, grains (depends on iodine content in the soil)




EFFECT OF HEAT AND PROCESSING


	•  Some is lost during cooking, especially by boiling




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  The body is not able to make enough thyroid hormone


	•  Can lead to enlargement of the thyroid (called goitre) 


	•  In pregnancy, can result in the baby’s brain not developing, as well as as resulting in lower IQ or poorer reading ability


	•  Vegetarians, particularly vegans, are at risk of iodine deficiency as they do not eat foods rich in iodine (fish and/or dairy products)




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Can affect the way the thyroid gland works 
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FUNCTIONS


	•  Helps the immune system to fight disease and infections


	•  Helps wounds to heal and blood to clot


	•  Keeps skin healthy and enables normal growth and development




WHICH FOOD SOURCES SUPPLY IT?


	•  meat


	•  dairy foods


	•  eggs


	•  shellfish


	•  pulses


	•  wholegrain cereals


	•  white bread


	•  breakfast cereals


	•  fermented soya such as tempeh and miso




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Evidence shows it can lead to poor growth in children


	•  Phytates are found in plant foods such as whole grains and beans 


	•  Reduced zinc absorption, so it is important to eat good food sources of zinc




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  High doses of zinc reduce the amount of copper the body can absorb. This can lead to anaemia and weakening of the bones




EFFECT OF HEAT AND PROCESSING


	•  Can be reduced by heat
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FUNCTIONS


	•  Helps to harden tooth enamel and prevent tooth decay




WHICH FOOD SOURCES SUPPLY IT?


	•  tea


	•  sea fish (especially with edible bones)


	•  vegetables: endives, curly kale


	•  added to drinking water in some areas of the UK




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Teeth may develop decay (fluoride toothpaste and mouthwash has helped in the prevention of tooth decay, as has the addition of fluoride to drinking water)




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Can cause discolouration or pitting of the teeth




EFFECT OF HEAT AND PROCESSING


	•  Very little
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FUNCTIONS


	•  Important in the control of thyroid hormone metabolism


	•  Makes sure the immune system is functioning properly


	•  As an antioxidant


	•  Helps to protect against heart disease




WHICH FOOD SOURCES SUPPLY IT?


	•  red meat


	•  fish


	•  cereals, Brazil nuts


	•  eggs




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Depression




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Causes selenosis – can lead to loss of hair, skin and nails




EFFECTS OF HEAT AND PROCESSING


	•  Sensitive to heat


	•  Can be lost through cooking






Water

Water is essential for life. The human body is 50–75% water, and it is an important component of blood, digestive juices, urine and perspiration. It is also contained in lean muscle, fat and bones. As the body cannot store water, we need it daily to make up for losses from the lungs, skin, urine and stool (poo). The amount we need depends on our body size, metabolism, the climate we live in, the food we eat and our activity levels.

Fluids include fresh water and all other liquids like milk, coffee, tea, soup, juice and soft drinks.

ALL ABOUT WATER... [image: ]


FUNCTIONS


	•  Transports nutrients in blood


	•  Removes waste products that are then passed in to the urine and faeces


	•  Regulates body temperature (e.g. by sweating)


	•  Aids digestion and prevents constipation


	•  Acts as a lubricant and shock absorber in joints


	•  Prevents dehydration


	•  Improves mood and cognitive function




WHICH SOURCES SUPPLY IT?


	•  Water:
Fresh water is the best way to hydrate the body: it contains no energy, is sugar free and does not rot teeth.


	•  Other fluids:
Milk (particularly low fat milk) is an important fluid, especially for children, and is about 90% water (whole milk should be consumed until 2 years old as under-2-year-olds may not get the calories they need from lower fat milks).
Tea can be an important source of fluid. It can help meet daily fluid recommendations, and is a source of antioxidants and polyphenols, which reportedly protect against heart disease and cancer. Caffeine drinks are stimulants and should be avoided as they cause the body to produce urine more quickly.
Fruit and herbal teas are suggested instead of tea varieties that contain caffeine.Fresh fruit is preferable to fruit juice because it has more fibre and nutrients, and less sugar.


	•  Food:
On average one-fifth of our total water intake comes from food. Some foods have a high water content, especially fruits and vegetables, which are usually more than 80% water.




HOW MUCH IS NEEDED?


	•  In a typical UK diet, drinks provide 70–80% of water needs; the remaining 20–30% comes from food, e.g. soup, casseroles, fruits and vegetables


	•  How much fluid a person needs depends on factors such as: room temperature, room humidity, exercise




WHAT HAPPENS IF YOU DON’T HAVE ENOUGH?


	•  Lack of fluids causes dehydration. Symptoms include thirstiness, a dry and sticky mouth, feeling tired, losing concentration, dizziness and headaches


	•  Dehydration can increase the risk of kidney stones and urinary tract infections 




WHAT HAPPENS IF YOU HAVE TOO MUCH?


	•  Very rare – but can damage the body and cause hyponatremia (water intoxication). Hyponatremia occurs when sodium in the blood drops to a dangerously low level (sodium is needed for muscle contraction and for sending nerve impulses) 






Check it



	1  Explain why spinach should not be relied on as a good source of calcium in the diet.


	2  Which factors may put people more at risk of a calcium deficiency?


	3  Explain the difference between haem iron and non-haem iron.


	4  What symptoms might you experience if you suffer from iron deficiency anaemia?


	5  Which mineral works with calcium for the formation of strong bones and teeth?


	6  Name three foods that have salt added to them when they are made.


	7  Explain why the government recommends no more than 6g of salt per day per adult.


	8  A lack of which trace element can lead to goitre (an enlargement of the thyroid)?


	9  Why is fluoride often added to drinking water and toothpaste?






Activity



	1  Create a Wikipedia page summarising the importance of minerals in the diet.


	2  Create a bingo game – write the key minerals and trace elements on the bingo cards. The bingo caller should call out the functions of each nutrient and players have to cross these off on the bingo cards when the nutrients are matched to the functions.






Key point [image: ]


Fluids (including water) are needed by the body daily.



Check it


Why is water essential for life?



Activity


Create a fact sheet highlighting the importance of fluids and hydration to ensure good health.
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Adipose tissue – cells that store energy in the form of fat. 

Amino acids – simpler units of protein, made up of long chains.

Anaemia – a condition where the body lacks enough healthy red blood cells or haemoglobin.

Antioxidants – chemicals in food that can prevent or slow down damage to our body, which otherwise can lead to diseases such as heart disease and cancers. Antioxidants also improve our immune system.

Atherosclerosis – a build-up of fatty deposits in the arteries, sometimes called ‘furring of the arteries’.

Beriberi – a muscle-wasting disease due to a lack of vitamin B1 (thiamin) in the diet.

Beta-glucan – a form of soluble fibre.

Blood sugar – how much glucose is in the blood.

Cholesterol – a fatty substance found in our blood and the food we eat.

Coeliac disease – a chronic intestinal disorder caused by sensitivity to the protein gliadin contained in the gluten of cereals.

Collagen – protein in the connective tissue which holds cells together.

Composition – the different parts or substances that make up something.

Coronary heart disease (CHD) – a narrowing of the arteries that supply your heart with oxygen-rich blood, due to the build-up of fatty material within their walls.

Deficiency – a lack of something that is needed in the diet.

Dehydration – when the body loses more fluid than it takes in.

Digestion – the breaking down of food in the body to obtain nutrients.

Disaccharide – a carbohydrate made from two sugar molecules (di means two).

Empty calories – calories that are present in foods that have very little or no nutritive value.

Extrinsic sugar – added sugar. 

Fat-soluble vitamins – these vitamins (the A, D, E, and K groups) dissolve in fat.

Fortified food – a food product in which a nutrient is added to increase its nutritional value.

Free radicals – chemicals in food which can cause us harm. Antioxidants protect the body from these harmful free radicals.

Free sugars – extrinsic sugars not from milk.

Function – what something does, or why it is needed.

Goitre – an enlargement of the thyroid gland seen as a neck swelling, from insufficient intake of iodine.

Haem iron – iron from animal sources.

Haemoglobin – the part of blood that contains iron, carries oxygen through the body, and gives blood its red colour.

High biological value (HBV) – protein foods containing all the essential amino acids.

Hydrogenation – the process of changing a liquid fat or oil to a solid one at room temperature by the addition of hydrogen.

Hypercalcaemia – an abnormally high level of calcium in the blood.

Insoluble fibre – fibre which the body cannot absorb.

Intrinsic sugar – natural sugar.

Iron deficiency anaemia – lack of iron in the body leading to a reduction in the number of red blood cells.

Kwashiorkor – a form of malnutrition linked to protein deficiency.

Low biological value (LBV) – protein foods lacking in one or more of the essential amino acids.

Macronutrients – a class of chemical compounds which humans consume in the largest quantities.

Megaloblastic anaemia – a type of anaemia caused by a lack of vitamin B9 (folic acid).

Metabolism – all the chemical processes in the body, especially those that cause food to be used for energy and growth.

Micronutrients – required in small quantities to facilitate a range of physiological functions.

Monosaccharide – a simple carbohydrate (mono means one; saccharide means sugar).

Mycoprotein – a food made from the fungi family which contains all the essential amino acids needed by the body. Suitable for lacto-ovo vegetarians.

Non-haem iron – iron from vegetable sources.

Non-Milk Extrinsic Sugars (NMES) – added sugar from non-milk sources.

Non-starch polysaccharide – another term for insoluble fibre.

Nutrient – a substance that provides nourishment essential for growth and the maintenance of life.

Nutritional value – the nutrients in foods and how they impact on the body.

Obesity – when a person is carrying around so much extra weight that it is dangerous to their health.

Omega-3 – fatty acids that are important for a healthy heart.

Osteomalacia – softening of the bones in adults, resulting in bone pain and muscle weakness.

Osteoporosis – a medical condition in which the bones become brittle and fragile.

Oxidation – exposure to the oxygen in the air.

Peak bone mass – the largest amount of bone tissue that a person has at any point in life. Most people reach their peak bone mass by the age of 30. 

Pellagra – a deficiency disease due to a lack of vitamin B3 (niacin) in the diet. Causes skin, nerve and mental health problems plus diarrhoea. Often occurs where maize is a staple food. 

Pernicious anaemia – a type of anaemia caused by a lack of vitamin B12 (cobalamin).

Photosynthesis – the process used by a plant to obtain energy from sunlight. Starch is produced during photosynthesis.

Polysaccharide – a complex carbohydrate (poly means many). 

Rickets – a disease caused by lack of calcium and vitamin D. The bones become soft and weak, leading to bone deformities.

Saturated fats – fats that are mostly derived from animal sources and can be bad for our health.

Scurvy – a disease due to lack of vitamin C, which causes swollen gums and bleeding and can be fatal if left untreated.

Shelf life – how long a food is fit to consume.

Shortening – a fat that is solid at room temperature.

Soluble fibre – fibre which can be absorbed by the body.

Sources – the specific foods that contain certain nutrients. 

Spina bifida – a serious birth abnormality causing a defect of the spine.

Starch – a polysaccharide, a complex carbohydrate.

Sugar – a monosaccharide or disaccharide, a simple carbohydrate.

Trans-fats – occur naturally in meat and dairy products; most trans-fat is formed through the industrial process of hydrogenation.

TVP – textured vegetable protein, made from soya beans.

Unsaturated fats – a fat that comes from a vegetable source and is good for our health.

Vegan – a person who does not eat or use animal products.

Water-soluble vitamins – vitamins (the B group and vitamin C) that dissolve in water.



APPENDIX 1

Reference Nutrient Intakes per person per day

Data is taken from the Department of Health, Dietary Reference Values for Food Energy and Nutrients for the United Kingdom, HMSO, 1991
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(a) Estimated Average Requirement

(b) The RNI for sodium is the amount that is sufficient for 97 per cent of the population. In May 2003 the Scientific Advisory Committee on Nutrition made recommendations about the maximum amount of salt that people should be eating, i.e. that the average salt intake for adults should be no more than 6g per day, equivalent to 2.4g of sodium per day.

APPENDIX 2

Average fat content of foods, uncooked (edible portion)








	
	Fat (g/100g)






	Milk, whole

	3.9




	Milk, semi-skimmed

	1.7




	Milk, 1%

	1.0(c)




	Milk, skimmed

	0.2




	Cream, double

	53.7




	Yogurt, low fat, fruit

	1.1




	Ice cream, non-dairy, soft scoop(c)

	7.7




	Cheese, Cheddar

	34.9




	Cheese, Edam

	26.0




	Cheese, cottage, plain

	4.3




	Eggs

	11.2




	Beef, stewing steak

	6.4




	Lamb, leg, lean and fat

	12.3




	Pork, chop, lean and fat

	21.7




	Bacon, streaky

	23.6




	Sausages, pork

	25.0




	Ham

	3.3




	Beefburgers

	24.7




	Chicken, dark and light meat

	2.1




	Turkey, dark and light meat

	1.6




	Cod, filleted

	0.7




	Mackerel

	16.1(d)




	Tuna, canned in oil, drained

	9.0




	Tuna, canned in brine, drained

	0.6




	Butter

	82.2




	Fat spread (62–75% fat), not polyunsaturated(c)

	73.2




	Reduced-fat spread (41–62% fat), not polyunsaturated(c)

	60.6




	Low fat spread (26–39% fat), polyunsaturated(c)

	36.9




	Vegetable oils

	99.9




	Lard and dripping

	99.0




	Ghee, made from vegetable oil(e)

	100.0




	Potatoes, old

	0.2




	Chips, takeaway

	8.4(f)




	Potato chips, oven-baked(c)

	4.9




	Peanut butter, smooth

	51.8




	Bread, white

	1.6




	Bread, wholemeal

	2.5




	Porridge oats

	7.8




	Biscuits, digestive, plain

	21.3






This data is taken from the Department of Health, Manual of Nutrition, 12th edition.

The main sources of fat in the diet are meat and meat products, cereals and cereal products (including biscuits, buns, cakes and pastries), and milk and milk products.

Source: unless otherwise stated, McCance and Widdowson’s Composition of Foods Integrated Dataset (COFIDS), published by the Food Standards Agency, 2008.

(c) Source: average from product’s label information.

(d) Levels range from 6g to 23g fat per 100g.

(e) Source: Nutrient Analysis of a Range of Processed Foods with Particular Reference to Trans Fatty Acids – Summary Report, Department of Health, 2011.

(f) Content variable and depends on a number of factors relating to preparation.

APPENDIX 3

Recommended adequate intakes of water from drinks









	
	Age

	Adequate water intake from drinks (ml/day)






	Infants

	0–6 months

	550 through milk




	7–12 months

	640–800




	Children

	1–2 years

	880–960




	2–3 years

	1040




	4–8 years

	1280




	9–13 years

	
Boys 1680

Girls 1520





	14+ years

	As adults




	Adults (including older people)

	
Men 2000

Women 1600





	Pregnant women

	As adults + 300ml per day




	
Lactating (breast feeding) women


	As adults + 600–700ml per day






The values on this table are averages and an individual’s requirement will depend on many factors including temperature and humidity and exercise. Warm and dry environments such as air-conditioned offices or centrally-heated homes increase the need for water as they speed up the evaporation of sweat on the skin.

Source: https://bda.uk.com/resource/fluid-water-drinks.html

APPENDIX 4

Reference Nutrient Intakes for vitamins















	
	Age

	
Vitamin A

μg/day


	
Thiamin

mg/day


	
Riboflavin

mg/day


	
Vitamin B12

μg/day


	
Folic acid

μg/day


	
Vitamin C

mg/day


	
Vitamin D

μg/day







	Infants

	0–3 months

	350

	0.2

	0.4

	0.3

	50

	25

	8.5




	4–6 months

	350

	0.2

	0.4

	0.3

	50

	25

	8.5




	7–9 months

	350

	0.3

	0.4

	0.4

	50

	25

	7




	10–12 months

	350

	0.5

	0.4

	0.4

	50

	25

	7




	Children

	1–3 years

	400

	0.5

	0.6

	0.5

	70

	30

	7




	4–6 years

	500

	0.7

	0.8

	0.8

	100

	30

	10




	7–10 years

	500

	0.7

	1.0

	1.0

	150

	30

	10




	Males

	11–14 years

	600

	0.9

	1.2

	1.2

	200

	35

	10




	15–18 years

	700

	1.1

	1.3

	1.5

	200

	40

	10




	19–50 years

	700

	1.0

	1.3

	1.5

	200

	40

	10




	50+ years

	700

	0.9

	1.3

	1.5

	200

	40

	10




	Females

	11–14 years

	600

	0.7

	1.1

	1.2

	200

	35

	10




	15–18 years

	600

	0.8

	1.1

	1.5

	200

	40

	10




	19–50 years

	600

	0.8

	1.1

	1.5

	200

	40

	10




	50+ years

	600

	0.8

	1.1

	1.5

	200

	40

	10




	Pregnant women

	+ extra 100

	+ extra 0.1

	+ extra 0.3

	No increase

	+ extra 100

	+ extra 10

	+ extra 10




	Lactating (breast feeding) women

	+ extra 100

	+ extra 0.2

	+ extra 0.5

	+ extra 0.5

	+ extra 60

	+ extra 30

	+ extra 10






Reference Nutrient Intakes for minerals and protein













	
	Age

	
Calcium

mg/day


	
Sodium

mg/day


	
Potassium

mg/day


	
Iron

mg/day


	
Protein

g/day







	Infants

	0–3 months

	325

	210

	600

	1.7

	12.5




	4–6 months

	325

	280

	850

	4.3

	12.7




	7–9 months

	325

	320

	700

	7.8

	13.7




	10–12 months

	325

	380

	700

	7.8

	14.9




	Children

	1–3 years

	350

	500

	800

	6.9

	14.5




	4–6 years

	450

	700

	1100

	6.1

	19.7




	7–10 years

	550

	1200

	2200

	8.7

	26.3




	Males

	11–14 years

	1000

	1600

	3100

	11.3

	42.1




	15–18 years

	1000

	1600

	3500

	11.3

	55.2




	19–50 years

	700

	1600

	3500

	8.7

	55.5




	50+ years

	700

	1600

	3500

	8.7

	53.3




	Females

	11–14 years

	800

	1600

	3100

	14.8

	41.2




	15–18 years

	800

	1600

	3500

	14.8

	45.0




	19–50 years

	700

	1600

	3500

	14.8

	45.0




	50+ years

	700

	1600

	3500

	8.7

	46.5




	Pregnant women

	No increase

	No increase

	No increase

	No increase

	+ extra 6g




	Lactating (breast feeding) women

	550

	No increase

	No increase

	No increase

	+ extra 11g








EXAM QUESTIONS








		1    Bread is rich in B vitamins. State two other nutrients found in bread.



	[2]




		2    The graph below compares the nutritional value of red and white meat. Identify the meat with the highest fat content.



	[1]



	[image: ]



		3    Name two functions of protein in the diet.



	[2]




		4    Identify two non-animal sources of protein alternatives used to replace meat.



	[2]




		5    Describe why the use of protein alternatives is on the increase.



	[4]




		6    Outline the differences between soluble and insoluble fibre and discuss their impact on health. Use examples to support your answer.



	[6]




		7    State how many glasses of water should be consumed daily.



	[1]




		8    Give three functions of water in our daily diet.



	[3]




		9    Name the process by which carbohydrate is produced in plants.



	[1]




		10  Explain two reasons why a third of our daily intake should be based on starchy carbohydrates.



	[4]




		11  Discuss how careful menu planning and cooking can be used to reduce the fat content of meals.



	[7]




		12  Describe the difference between a macro and micro nutrient.



	[2]



		13  Nutritional needs change during various life stages. Discuss the nutritional needs of the following groups:




		i    Pre-school children




		ii   Teenagers





		iii  Later adulthood



	[12]



	TOTAL:47











SECTION 1

CORE KNOWLEDGE

DIET AND GOOD HEALTH

[image: ]


What will I learn?


	▪  What is meant by a ‘healthy diet’


	▪  Guidelines and recommendations for a healthy diet


	▪  Nutritional needs that change during life and how to plan diets to suit these changing needs


	▪  How to plan diets for people with specific dietary needs or deficiencies


	▪  How lifestyle can affect food choice and diet






Diet is the term for the food and drink that we consume daily. A diet needs to be both healthy and sustainable. 

A healthy diet is a balanced diet. It provides the necessary nutrients needed for healthy body functions and normal physical activity. 

To keep a balanced diet is to eat a variety of foods to give the body the range of nutrients it needs to stay in top condition. Eating a balanced diet promotes good health and contributes to a healthy lifestyle.

To help people achieve a balanced diet, health experts and the government have put together some dietary guidelines and calculated nutritional requirements for individual groups of people.

Dietary guidelines [image: ]

These include:


	•  the Eatwell Guide


	•  the five-a-day campaign


	•  the eight tips for healthy eating.




Key point [image: ]


Potatoes belong to the starchy foods group, not to the fruit and vegetables group. That is why potatoes do not count towards five-a-day.



The Eatwell Guide

The Eatwell Guide is designed to help all those aged over 2 years of age to eat a healthy, balanced diet as it shows how much of what is eaten should come from each food group. 

The four food groups are:


	•  potatoes, bread, rice, pasta and other starchy carbohydrates


	•  fruit and vegetables


	•  dairy and alternatives


	•  beans, pulses, fish, eggs, meat and other proteins.






[image: ]

There is a fifth segment of the Eatwell Guide – oils and spreads – but this small section reflects the fact that our diet should have only small amounts of unsaturated fat and lower fat spreads.

The Eatwell Guide shows that we should eat some food from each of the four main food groups every day, with more foods from some than others. Our diet should be based on starchy carbohydrate foods such as bread, pasta, potatoes and rice, as well as fruit and vegetables. A variety of foods from these two food groups should make up two-thirds of the food we eat. The remaining third of the diet should be made up of milk and alternatives, beans, pulses, fish, eggs, meat and other proteins. Guidance is given on healthy hydration. Fruit juice is included in the hydration message. A front-of-pack label is included and average energy requirements for men and women are added. Some snacks or dishes are made up of ingredients from more than one of the food groups on the Eatwell Guide. These are called composite or composition foods. Examples include cottage pie, pizza, pasties and sandwiches.

Check it



	1  What are the four main food groups on the Eatwell Guide?


	2  Can you state which nutrients each group contributes to the diet?






Study tip [image: ]


Can you explain the benefits of following the Eatwell Guide guidelines?



Key point [image: ]


Green and yellow include foods that contain all the essential nutrients and are low in fats and sugar. Eat more of those foods for a healthy balanced diet.

Purple contains unsaturated oils and fat spreads. Consume these foods in small amounts otherwise it’s not a healthy balanced diet.



[image: ]



THE FIVE-A-DAY CAMPAIGN

Evidence shows that there are significant health benefits to consuming five 80g portions of fruit and vegetables every day. The World Health Organization recommends eating a minimum of 400g of fruit and vegetables a day to lower the risk of serious health problems.

FIVE-A-DAY

[image: ]
▲ What counts as a portion?






Government guidelines for healthy eating 

These consist of eight tips:

1. Base your meals on starchy foods.

Most of the food on your plate should consist of starchy foods.

These foods supply energy and also give you important vitamins and minerals and dietary fibre, particularly if wholegrain or whole wheat varieties are chosen.

Eat plenty of rice, pasta, bread, potatoes (but not cooked in fat/oil), cassava, oats, quinoa or yam.

2. Eat lots of fruit and vegetables.

Eat fresh fruit and vegetables. Canned, frozen and dried varieties as well as fruit juices, vegetable juices and smoothies also count.

All fresh fruit and vegetables contain vital vitamins, minerals and dietary fibre.

You should eat at least five portions a day.

3. Eat more fish.

Eat fish, both canned and frozen as well as fresh varieties, but avoid eating too much canned fish – it contains a lot of salt.

Oily fish contains omega-3 fatty acids which are important for good health. Fish is a good source of protein, vitamins and minerals.

You should eat at least two portions a week, one of which should be oily fish.

4. Cut down on saturated fat.

Eat few foods which contain a high amount of saturated fats*. There is ‘hidden fat’ in many processed foods.

Too much saturated fat contributes to an unhealthy diet.


	•  High in fat = foods containing more than 5g saturates per 100g.


	•  Low in fat = foods containing 1.5g or less saturates per 100g.




You should eat just a small amount of saturated fat every day.

5. Eat less salt.

There is ‘hidden salt’ in many processed foods.

Too much salt can have bad effects on the body. The chemical name for salt is sodium chloride; sodium can put extra strain on the kidneys and can raise blood pressure. 


	•  High in salt = more than 1.5g of salt per 100g. 


	•  Low in salt = 0.3g or less salt per 100g.




You shouldn’t eat more than 6g a day (1 tsp). Babies and very small children should ideally have a salt-free diet.

6. Drink plenty of water.

Often, we do not drink enough water.

Water helps with digestion, helps process waste, controls body temperature, prevents dehydration, and helps mental concentration.

You should drink at least 6–8 glasses a day, but more during hot weather.

7. Do not skip breakfast.

Breakfast is the most important meal of the day because the body needs energy and vital nutrients to set up for the day.

Eating breakfast means that we are less likely to snack on sugary, fatty foods mid-morning.

Nutritious breakfast foods include high fibre breakfast cereals, fruit juices and eggs. 

8. Get active and try to maintain the health weight.

Regular exercise such as walking, cycling, dancing or any sporting activity is important for health.

To maintain body weight, strengthen bones and the immune system and improve general well-being, 30 minutes of moderate activity five times a week is recommended.

In addition to the Eatwell Guide guidelines, the National Health Service recommends:


	•  matching the amount of calories with the level of activity, so that the energy obtained from food balances out the energy spent. Eating or drinking too much will mean putting on weight. Eating or drinking too little will mean losing weight 


	•  eating a wide range of foods.




*examples of foods high in saturated fats include cakes, biscuits, pies, fatty cuts of meat, fried chicken, burgers, sausages, bacon, cheese, cream

[image: ]



The benefits of a healthy diet [image: ]

Eating a healthy diet and getting regular exercise is a way of preventing obesity. A healthy diet assists the brain and body to function at their optimum. A nutrient-rich diet and drinking plenty of fluid and water helps maintain a healthy body and organs, which also help towards building a stronger immune system. 

In the UK, most people are fortunate enough to eat what they like when they like. In today’s global food market, most foods are available all year round, for example leeks in summer and strawberries at Christmas time. 

There are, however, people in the world whose health and quality of life suffers through a lack of food and good-quality food.

There are global challenges to be met:


	•  over one billion people worldwide are overweight or obese


	•  one billion others do not have access to adequate food


	•  an additional one billion have inadequate micronutrient intakes.




Three terms are often used to describe a person’s state of health in relation to food intake:


	•  Undernutrition – a condition where the body does not get enough food. It includes being underweight for one’s age or deficient in particular micronutrients. Undernutrition can lead to health problems, e.g. anaemia.


	•  Overnutrition – a condition where the body gets too much of a particular nutrient or nutrients.


	•  Malnutrition – a condition linked to imperfect or bad nutrition when the body either gets too much or too little of a particular nutrient. Malnutrition describes both starvation (not eating enough of the right kind of food to meet dietary needs) and overeating (becoming obese).




Many organisations including government, the farming industry, the food industry and academia are working together to provide food using fewer resources such as fuel, land and water to feed a growing global population. 

Looking ahead, we need to change our food consumption patterns.

Study tip [image: ]


Learn the eight tips for healthy eating and how they contribute to health and well-being.



Check it


Explain the meaning of a ‘healthy, balanced diet’.



Key point [image: ]


Eating a balanced diet promotes good health and a healthy lifestyle.



Study tip [image: ]


Make sure you understand:


	•  energy balance


	•  the body fat % for overweight and obese


	•  undernutrition


	•  overnutrition.






Nutritional requirements [image: ]

A wealth of knowledge is now available on the role of nutrients in health and disease. We know that people need many different nutrients if they are to maintain health and reduce the risk of diet-related illnesses. The amount of each nutrient needed is called the nutritional requirement.

It varies according to age, body size, health and level of activity carried out. This means that some individuals, in order to maintain health, may need more or less of a particular nutrient. 

Nutritional requirements are based on information gained by health professionals in order to determine how much of each nutrient our bodies need.

The way that people absorb nutrients varies according to body type and age. Some people utilise nutrients less effectively than others and so have higher than average nutritional requirements. For example, it is common among older people to have low levels of vitamin B12.

Pregnant people and those who breast-feed have different requirements.

Each nutrient fulfils particular functions in the body, and some are needed in larger quantities than others. For example, protein is needed in gram (g) quantities, vitamin C is needed in milligram (mg) quantities and vitamin B12 is needed in micromilligram (µ) quantities.

There are also special diets such as low fat, high fibre, low or high calorie, weight loss and low salt which are specific to individuals or groups of individuals.
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BREAKFAST CEREALS

ALL-BRAN SHREDDED WHEAT BRAN FLAKES
6tbsp | 10.3g 2| 449 4tbsp | 4.2g

WEETABIX UNSWEETENED MUESLI FRUIT ‘N’ FIBRE
2399 3tbsp | 3.49 4tbsp | 229

PORRIDGE CCORNFLAKES
1 bowl | 1.3g 51tbsp | 0.3g

BREAD

NB: Serving sizes are based on medium portions
www weightlossresources.co.uk

= 8 wu

WHOLEMEAL BREAD GRANARY BREAD BROWN BREAD WHITE BREAD
1slice | 2.1g 1 slice | 1.5g 1slice | 1.3g 1slice | 0.5g
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HOW MUCH SUGAR
SHOULD WE CONSUME?

In July 2015 the SACN (Scientific Advisory Committee on Nutrition) Report on Carbohydrates
and Health recommended a reduction of free sugars to 5% energy intake. It identified the
maximum daily intake of sugar by age group as follows:

L
I

FOR ADULTS AND CHILDREN

FOR CHILDREN AGED 4 TO 6: FOR CHILDREN AGED 7 TO 10: AGED 11 TO 18:
30g of added sugara day

199 of added sugar a day 24g of added sugar a day
(approximately 7 sugar cubes)

(approximately 5 sugar cubes) (approximately 6 sugar cubes)
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Insulation and body warmth

Protects the vital organs
(e.g. heart, liver, kidneys and lungs)

As a carrier for the fat-soluble
vitamins: A, D, E and K

Important for hormone production

Contain essential fats which the
body is unable to make for itself
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