Chapter 8 Food
Questions and Answers

Questions on Protein
1. Why does the body need protein?
2. Explain the difference between HBV and LBV proteins.  

3. Why can combining proteins be important? what individuals might be most at risk?
4. Explain the term denaturing and give some culinary examples.

Answers

1. Protein is one of the macro nutrients essential for growth and repair of body tissue and is crucial to the healthy functioning of the body.  Protein is made up of complex chains of molecules called amino acids; there are 20 different types of amino acid each having a specific function in the body.  Enzymes, vital for metabolism, are proteins as are some hormones, which regulate some important bodily functions. When there is too little carbohydrate or fat in our diet to provide sufficient energy, energy is provided by robbing protein from muscles and other organs.  If there is too much protein in the diet it is broken down into its amino acids, transported by the blood to the liver where it may be stored as fat.  

The human body needs all 20 amino acids for the maintenance of health; 11 of these can be made by the body itself but the others have to be obtained through the food we eat and are called essential amino acids. 
2.  HBV: The foods that contain all the essential amino acids are said to have a high biological value (HBV). Most of these come from animal sources (meat, fish, poultry and dairy products) plus the vegetable source, soya. 

LBV:  Vegetable sources of protein include:  peas, beans, pulses, nuts and seeds, but because they do not 

contain all the essential amino acids they are called low biological value (LBV). 

3. Protein combining is important to ensure all amino acids are represented in the diet. Vegetarians can be at risk because their diets are made up from a high proportion of LBV proteins. Vegans eat no animal products so it is vital they combine carefully. 
4. Denaturing involves the changing of protein structure as a result of heat, acidity or physical action. Boiling an egg, whisking egg white, marinating meat are examples. 

Applying heat changes protein structure.
Think of the difference between a cooked and a raw egg. In a raw egg the white is transparent and liquid; after cooking it is opaque and solid.

The skin on top of boiled milk is also an example of denaturing.

Adding an acid 

Lemon juice changes protein structure, curdling milk for example.

Fish protein is also denatured by lemon juice: it is effectively ‘cooked’ This process is used to produce gravadlax, a Scandinavian dish similar to smoked salmon, or cerviche another dish ‘cooked’ without heat.
.

Marinating meat in vinegar or alcohol is also a form of denaturing; the structure of the meat proteins partially breaks down, making the flesh more tender.

Mechanical denaturing, for example, beating egg white or beating meat with a mallet will both permanently change the structure of the protein.

Questions on Fat
1. Why does the body need fat? Give three animal and three vegetable sources of fat.

2. Explain the differences in the nature and function of saturated and unsaturated fats.

3. What is cholesterol? Explain the effects it can have on the body. 

4. What are trans fats? Explain how they are formed and why they are a risk to health.

Answers

1. Fats are used for energy, insulation, form part of cell structure promote satiety and are a source of fat soluble vitamins
Animal sources: butter, eggs, meat, fish

Vegetable sources: fruits, seeds and nuts

2. Saturated fats are generally solid at room temperature, all the carbon atoms are joined by a single bond C-C-    C-C etc. Saturated fats have been linked to high blood Cholesterol (answer must include blood)
Unsaturated fats are generally from vegetable sources are liquid at room temperature and have groups of two or more atoms joined by a double bond. C-C-C=C-C-C etc.

3. It is a wax-like substance produced in the liver and transported round the body in the blood.  Excess can be deposited on artery walls and is the major cause of coronary heart disease.

4. Trans fats are produced from the hydrogenation process which turns unsaturated fats in to solids, eg butter-like spreads. The resultant chemical composition of the fats has proved more hazardous to health than the saturated fats they were designed to replace.  

Questions on Carbohydrates
1. Why does the body need carbohydrates?
2. Describe the differences between simple and complex carbohydrates.

3. Although NSP does not provide the body with nutrients, why is it important?
Answers

1. Carbohydrates provide energy for activity and bodily functions. NSP provides dietary fibre to aid digestion.
2. Monosaccharides and disaccharides are simple carbohydrates, basically sugars.  Examples are glucose, fructose and sucrose (the most common, used as sugar in baking etc). They have little or no dietary value.  Complex carbohydrates: polysaccharides found in fruit and vegetable starches provide important nutrients and NSP aids digestion.
3. NSP is not digested but travels through the gut absorbing moisture and providing bulk.  It helps ‘clean’ bacteria from the intestine and ‘push’ waste products through.  Efficient elimination is essential to health.

Questions on Vitamins/Minerals
1. Why is it important to have some fat in our diet?
2. What are the functions of vitamins?
3. What is meant by the term trace elements?
4. Explain the functions of calcium in the diet and why requirements for this mineral change with age.

Answers

1. Fat is the primary source of Vitamins AD&K and is therefore vital for health.
2. Vitamins are essential to maintain health, prevent deficiency diseases, regulate the repair of body cells, help combat ageing and help to process carbohydrates, thus releasing energy in the body.
3 Trace elements are miniscule quantities of minerals (traces) found in foods which appear vital to health but whose precise function is unknown.
4 Calcium is required for blood clotting, heart regulation, nerve and muscle function and, combined with phosphorus, hardens bones and teeth. The requirements for the mineral change with age, initially in the formation of bones and teeth in the young; in adolescence as peak bone mass is attained; in pregnancy for the growing foetus and for the elderly who can experience loss of bone density. 

Questions on Fortification
Explain the term fortification and give reasons why some foods are fortified:
(a) by government

(b) manufacturers

Answers

Fortified products are enriched through the addition of certain nutrients; frequently vitamins and minerals.
It is used by Government to help maintain the health of the nation and compensate for poor diets. Examples are, fluoride in drinking water; vitamin A in margarine; calcium in flour.

It is used by manufacturers to maintain the quality of products; to compensate for loss of nutrients during processing and to increase sales by appealing to specific target groups. 

Questions on new developments
1. Explain the difference between novel and functional foods.

2. How are modified starches used in modern food production?
3. What is the difference between pro- and pre-biotic foods?
Answers

1. Novel foods are chemically created foods which start off in a natural state but are modified in some way.  Functional foods are those containing health-promoting qualities above their natural state. 
2. Modified starches are used in the manufacture of cook chill meals; pot snacks; instant sauces; soups and hot drinks; and salad dressings.  They act as a fat replacer; prevent synerisis; thicken without lumping; and stabilise oil in water emulsions.
3. Prebiotics are not live cultures they are made from a form of starch and are added to foods to encourage the growth of healthy bacteria in our systems. They also improve the absorption of calcium. Probiotics are foods which contain ‘live’ or ‘healthy’ bacteria; eating more is thought to help the digestive system. Their effectiveness is questionable. 

Questions on senses
1. What is organaleptic?

2. Explain how our senses contribute towards the enjoyment of food.
3. Name the different tastes giving examples for each one.

4. What is sensory analysis and why is it used in the food industry?

5. Explain the differences between ranking, rating and triangle tests. Explain the different circumstances in which they might be used.

Answers 
1. Organoleptic refers to the sensory qualities of foods: taste; texture; smell; sight; sound; mouth feel and touch.
2. Taste buds, smell of foods, appetising sight of food, sound of preparation or whilst eating, texture or consistency.

3. Taste examples for sweet, sour, bitter, salt, umami 

4. Sensory analysis is an analysis of the organoleptic qualities of foods; it is used to: compare competitive products; trial new products; for monitoring during production; assure consistency; assess quality and shelf life.

5. Ranking tests – require testers to rank products in order of preference; used during product design

Rating tests – foods are scored from 1–5   eg. 1 = poor,  5= excellent; used in product comparisons

Triangle tests – asks for the odd one out in a sample of three; used to assess specialist products, low fat etc.
Questions on working characteristics
1. Give 4 methods of mechanical aeration, giving examples of products made using each method.

2. What is gelatinisation? Explain the process by which sauces are thickened and the factors which can affect the results.
3. How does gelatinisation differ from gelation? What different products are used?

4. What are immiscible liquids? Suggest how the problems they create can be solved.
5. Explain how the fat in pastry making helps to make it light and tender.

6. Give the main reasons why additives are used in food and drink products. Suggest any problems they might cause.

7. Explain the difference between enzymic and non-enzymic browning and give examples.

Answers
1. Mechanical methods for introducing air:

· Sieving: flour

· Whisking: egg white to make, for example, meringues

· Rubbing in: fat into flour during cake and pastry production

· Creaming: butter and sugar in cake production

· Beating: batter for Yorkshire puddings

· Rolling and folding: puff pastry

2. Starch consists of minute granules. When heated in a liquid the granules swell and when the temperature reaches 80°C the granules rupture, releasing the starch and thickening the liquid.  A gel has been formed; this is called gelatinisation.  
3. Gelation is used in the production of jellies, some cheesecakes or mousses, yoghurts, low-sugar jams and low-fat ice creams, it differs from gelatinisation in that the solidifying requires the addition of an agent 

The substances most commonly used are:                                       

· Gelatine: a protein extracted from animal carcasses 

· Agar: a substance extracted from marine plants
· Gums derived from natural plant sources
· Starch, when boiled and cooled, becomes a gel
Gels absorb the liquid in a product creating a gel; when heated this again becomes a liquid called a sol. When the sol is cooled it sets and again becomes a gel.
4. Immiscible liquids like oil and water will not mix together; emulsifiers are substances which help to stabilise such a combination by lowering the surface tension of the droplets of liquid, enabling them to combine. In industry additives are identified by ‘E’ numbers; all emulsifiers have numbers between 322 and 499, e.g. lecithin (E322).  Emulsifiers are added to a whole variety of products including chocolate, sauces, salad dressings and ice cream. 

5. Shortening is a term used to describe the effect of fats on the protein, particularly gluten, found in flour. In cake and pastry production the fat coats the flour granule, preventing the gluten forming and effectively ‘shortens’ the protein making the product more crumbly and ‘tender’: the higher the proportion of fat to flour the ‘shorter’ the product.

When the word shortening appears in American recipes, however, it refers to cooking fat.

6. Additives are used for:
· Flavouring

· Colouring
· Stabilising
· Preserving
· As an anti oxidant

Possible problems might include, allergies and hyperactivity in children.
7. Enzymic browning is particularly noticeable in fruit with white flesh and potatoes. The cut surface, when exposed to the air turns brown or black.  Enzymes, which cause this effect, are present in all living cells; they break down animal and plant tissue but the process is speeded up once the cells are damaged.

Non-Enzymic Browning:
· Maillard reaction

· Caramelisation

Maillard reaction refers to the browning of meat in cooking.  It is caused through a series of reactions between the sugars and amino acids in the meat.  The whole process is not fully understood but it results in the formation of polymers which affect the flavour of the meat and turn it brown.  

The flavour, appearance and aroma of meats are enhanced. This reaction will not occur below 140°C; as this is too high a temperature to cook meat at for a long period, it is therefore seared or browned over a high heat before being cooked more slowly.  In the production of ready meals a blow torch is often used.

Caramelisation occurs when sugar is heated.  The sugar melts and gradually dehydrates. Coloured polymers are formed initially golden, turning brown and eventually black and developing a bitter taste. Caramel is used in sweet and dessert products and as a natural colouring in savoury products and gravy browning.

Questions on micro-organisms
1. Describe some of the micro-organisms which can be found in foods.
2. List ways in which they can be:
· harmful

· of benefit

3. Name three bacteria that cause food poisoning. Describe briefly the symptoms they cause.
4. What safeguards can be put in place to minimise the risk of bacterial contamination?

5. What is the difference between food-borne illness and food poisoning?

6. What is the danger zone and why is it important?

7. Explain the term ‘high risk foods’ and why they can pose a threat.

Answers
1. Helpful bacteria; spoilage bacteria; pathogenic bacteria

2. Helpful bacteria are used in the production of cheese, yoghurt, wines and beer and added to some functional foods. (see functional foods section). Spoilage bacteria, as their name suggests, cause foods to spoil and deteriorate. Pathogenic bacteria are the most dangerous; they can contaminate food without affecting its appearance or aroma.  They cause food poisoning and occasionally death; especially in the very young and old.

3.  Three types of pathogenis bacteria are:

	Salmonella
	Human and animal intestines

Sewage and pests
	Raw poultry, eggs, meat and milk
	12–36 hrs
Abdominal pain

Diarrhoea

Vomiting 

Fever

	Clostridium perfringens
	Animal and human excrement

Soil dust insects
	Cooked meats
	12–18 hrs 

Abdominal pain

Diarrhoea



	Bacillus cereus
	Cereals soil dust 
	cooked rice 

cereal grains 
	generally 1–5 hrs
can be up to 16hrs

Abdominal pain

Some diarrhoea

Vomiting 




4.
· Ensure good personal hygiene
· Wear protective clothing

· Wash hands frequently and thoroughly

· Keep all food preparation and storage areas clean

· Store and prepare raw and cooked foods separately

· Keep foods covered until needed
· Store fresh foods below 5°C

· Keep freezers below -18°C

· Core temperature of foods must reach not <70°C and hold for 2 minutes
· Keep the time foods spend in the danger zone to a minimum

5. Food poisoning is caused by the bacteria that have been multiplying in food. Food-borne illness is most often caused by a virus. Unlike bacteria they do not multiply on foods but in living cells. Food and water just provide the vehicles for their distribution.  

6. Temperatures between 5°C and 63°C are called the danger zone because within this range bacteria are most likely to multiply. Ambient temperature around 37°C is the optimum for multiplication. It is important to note there are some exceptions; bacterial such as Listeria will continue to multiply below 5°C.

7. High-risk foods; these are often moist and high in protein. They can be raw or cooked.

Examples include:
· Meats and poultry and their products

· Dairy products and dishes made with them such as mousses, mayonnaise and sauces
· Fish and seafood

· Soft cheeses and patés

· Cooked rice

They pose a threat because bacteria thrive on them if proper procedures are not followed.

Questions on Preservation
1. After reading the chapter what do you consider to be the principles behind preservation? Why have these techniques been developed?

2. Explain the differences between pasteurisation, sterilisation and UHT treatment of milk.

3. How does home freezing differ from that used in industry?

4. Describe the rules which govern the ‘cook chill’ process. How is it of benefit to the consumer?
Answers
1. The principles behind food-preservation techniques are to use various techniques to slow down or halt the deterioration of foods. They have been developed to help prevent food poisoning and provide convenience for the consumer. 

2.
	Pasteurisation
	Food is heated to 72°C for 15 seconds and cooled rapidly
	Pathogenic bacteria are destroyed
	Products taste fresh

needs refrigeration 

short shelf life

	Sterilisation
	Milk is sealed in a glass bottle and heated to 115°C–130°C for 10–30 minutes
	All micro-organisms are destroyed
	Flavour and colour is affected  needs no refrigeration 

Shelf life 2–3 weeks if unopened 



	UHT

Ultra Heat Treatment
	Food is heated to 132°C  and held for 1 second
	All micro-organisms are destroyed
	Flavour affected

Shelf life up to 6 months if packaging is undamaged


3. Freezing is probably the most commonly used forms of preservation commercially and domestically. It is suitable for a wide range of products both fresh and cooked.

Domestic **** freezers run at -18°C. Short-term fast-freeze setting -26°C.
Commercial freezers run at -29°C.
In industry 3 main types of freezing are used:
	Multi-Plate freezing
	foods are pressed between freezing plates


	Flat foods and food products

Burgers and lasagne

	Blast freezing
	Foods are subjected to a blast of freezing air


	Vegetables and solid fruits

	Cryogenic freezing
	foods are immersed in or sprayed with liquid nitrogen.


	Delicate products and fruits raspberries and meringue desserts 


4. Cook chill refers to food dishes that are prepared in bulk, portioned and rapidly chilled, for consumption later. Careful portioning during manufacture helps reduce costs.

Rapid chilling helps preserve the flavour and appearance of the food and ensures the longest possible shelf life. 

· Dishes are prepared and blast chilled to 4°C within 90 minutes. 

· They must continue to be stored at this temperature until they are used

· With normal packaging such foods have a commercial shelf life of 3–4 days

· The system is used to produce domestic ready meals and in the mass catering industry
Questions on Packaging
1. What is the difference between primary and secondary packaging?

2. Why is food packaged?

3. Choose four types of packaging mentioned in the chapter. Suggest food products packaged using each method and give reasons why you think it is chosen.

4. Consider the legal requirements of labelling. How is it helpful to the consumer?
Why is the design of food packaging and labelling important for:
· the manufacturer?

· the consumer?

Answers

1. Primary packaging holds the food itself and is designed to protect, promote and inform about the product

Secondary packaging is used for protection and security in transit and distribution.

2. Packaging is used for six main purposes:
· physical protection

· environmental protection 

· to prevent tampering

· provide information 

· Advertising/marketing

· as a container for cooking

3.
	Glass

Product: milk



	Advantages
	Disadvantages

	Contents can be seen

Cheap to produce

Can withstand heat

Easy to reseal

Rigid

Fluid resistant

Can be coloured

Easy to clean and sterilise

Can withstand pressure

Can be recycled repeatedly

Can be fitted with tamper-proof lids

Will not taint foods


	Easily broken

Heavy to transport




	Paper and Paperboard

Product: cereals

	Advantages


	Disadvantages

	Cheap to produce

Biodegradable

Sustainable

Lightweight

Rigid

Can be recycled

Easy to print on

Easy to form

Can be produced in different weights

Has insulating qualities

Can be treated to withstand grease and moisture

Can be coated in PET to withstand high and low temperatures 
	Affected by moisture if untreated

Can be crushed




	Steel

Product: fizzy drinks

	Advantages


	Disadvantages

	Strong
Can be recycled

Can extend shelf life (canning)
	Can react with foods if untreated

Susceptible to corrosion

Not suitable for microwaves



	Aluminium

	Lightweight

Pliable

Can be produced as foil 

Can produce film coating when vaporised onto paper or plastic

Can be used as a laminate Easily shaped eg ring pulls

Can be printed

Easy to recycle
	Expensive to produce

Not suitable for microwaves

Can be crushed if thin




	Plastics

Product: bottled Water

	Advantages
	Disadvantages

	Lightweight

Cheap to produce

Strong

Rigid or flexible

Can be coloured

Made clear or opaque

Can be printed

Can be made inert to avoid tainting foods

Fluid resistant

Easily shaped

Can be heat resistant 
	From non-sustainable sources

Some difficult to recycle

Can leach toxins into food




4. Labelling on packaging provides information to help the consumer make informed choices. Much of this information is governed by the Food Safety Act and is required by law.
Food Labelling Regulations require: 

· Name of the food: not the brand name                             

· List of ingredients: (in weight order)

· Precise percentage of food specifically mentioned eg tomato in soup

· Claims: energy value, protein value etc. Subject to tight controls

· Nutritional content

· Allergen labelling

· Genetically modified foods and ingredients (newly introduced)

· Lot marking to enable a manufacturer to recall lots if contaminated

· Best Before or Use By date

· Storage instructions

· Instructions for use 

· Name and address of manufacturer or packer and/or seller within the EU

· Place of origin (in some circumstances)

Weight need not be included by law but most foods include an indication of their weight or volume.

Advertising: package design is the job of a graphic design team. The colours used in a design, type of font and images all help to promote the product, give it character and influence the consumer to buy.

Cooking container: consumers buying ready-prepared frozen or chilled meals expect the container to act as the cooking dish. Packaging of such meals reflects this.  Advertising and cooking information is printed on a paper board outer, the product itself sealed in a plastic or ovenable paperboard cooking dish. 

