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Teacher’s Introduction

This resource is designed to meet the Food Science (3.3) element of the AQA GCSE Food Preparation and
Nutrition qualification.

What it covers
The resource comprises two chapters covering the following:

Chapter 1: Chapter 2:
3.3.1 Cooking of food and heat transfer 3.3.2 Functional and chemical properties of food
3.3.1.1 Why food is cooked and how heat is 3.3.2.1  Proteins
transferred to food 3.3.2.2  Carbohydrates

3.3.1.2 Selecting appropriate cooking methods | 3.3.2.3  Fat and oils
3.3.2.4  Fruit and vegetables
3.3.2.5 Raising agents

How to use this resource
The resource covers all aspects of Food Science and is designed to increase knowledge of the topic and enable
learners to test their understanding and skills through a variety of assessment methods.

Learning Outcomes enable the learner to clearly see what they are expected to know at the end of each chapter.

The Overview provides a brief summary of what will be covered in the chapter and the Key Terms box provides
information on key terms within the resource (key terms are emboldened within the chapter text).

Did you know | These boxes contain handy tips.

Things to think | These boxes provide learners with a chance to develop cognitive skills, do some research

about (books, Internet, people) and take part in a discussion.
Apol These boxes provide the learner with the opportunity to further their skills, either through
PPy cognitive or practical application.
Qs Learners’ knowledge and understanding is tested through quick Y/N questions.
Skills Based on the suggested application of skills section of the AQA GCSE Food Preparation
specification, these test learners’ skills in food safety through practical application.
Exam ti Useful tips are given to help the learner concentrate on important aspects that may appear
P in the final assessment.
Check vour Multiple-choice questions and longer open questions, similar to Section A and Section B of
v . the AQA GCSE paper, appear at the end of each section to test knowledge and
understanding

understanding.

There is a crossword-style quiz at the end of each chapter to test learners’ understanding of
Quiz-ine key terms used within the resource. The shaded squares spell out a word associated with
the chapter text.

Answers Answers to questions are provided at the end of the resource.

M Golebiowska, April 2017

Free Updates!

Register your email address to receive any future free updates* made
to this resource or other Food and Nutrition resources your school
has purchased, and details of any promotions for your subject.

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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Chapter 1: Cooking of Food and H

Overview Learning Outcomes
In this chapter you will learn why After studying this chapter you should be able to do the fc
we coo food and what different identify the main reasons behind cooking food
methods of cooking are, and you identify foods that cannot be eaten raw and reasons
will discover how different cooking . )

. learn how cooking affects foods' features such as af
and preparation methods affect the , ,
food and change its features. You learn how preparation affects foods' features and nt
will also learn the difference define what conduction, convection and radiation art
between conduction, convection know how conductier. -¢. fection and radiation warl

indicate th-md. ' 0 Jcsses that take place while co

and radiation, and know where they
are applied. a9 - 0 appropriate cooking and preparation met

d
d
d
a
d
d
a
0

Bogtn

Conducti®= The process of exchanging heat between two objects of
different temperature, without the use of any means su
water or air (thus the objects must touch each other); th
way of transferring heat

Convection A process of exchanging heat between two objects throt
this is an indirect way of transferring heat

Radiation A process in which a wave of heat is being sent without |
other; this is an indirect way of transferring heat

Food safety All conditions and actions taken to make food safe to ea
Maillard reaction A chemical reaction during which proteins react with sug

Microwaves Type of electromagnetic waves with the frequencies bet
used, for example, in microwave ovens

Infrared Type of invisible radiation emitted by all living organisms

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 2 of 4
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3.3.1.1 Why Food is Cooked

There is no doubt that the discovery of fire gave a huge advantage to the mankinc
Earth. It gives light, warmth, protects from predators, and — most importantly —a
a significant change and probably one of the reasons behind humankind’s evolutic

The reasons why food is cooked

Food is cooked not just to taste nice, but to make it safe, change the
textures, to extend the life of the food and to provide variety in our
diets. Let’s discover some of these reasons why food is cooked in a bit
more depth.

To make food safe to eat
One of the greatest advantase ¢ ‘coc k ag1s that it makes our food safe to eat by
bacteria and destroving | v (fL_supstances.

Salmonella is a species of bacteria known to cause gastric pi
infection include stomach ache, nausea, vomiting, diarrhoe:
commonly in eggs, poultry and meat, milk, and products thz
creams. For this reason it is not advisable to eat these prod
Also it is better not to freeze again once food has been defr
because it allows bacteria to grow.

. / Other bacteria found in food include Escheric
Exam tip - . (which usually live in our bowels but are pois
Cooking is a way to ensure when in food), Shigella (which causes dysent

food safety. Yersinia enterocolitica (which causes symptot
to Salmonella).

One of the most dangerous bacteria found in food is Clostridium botulinum, whick
a toxin that paralyses the nerves and may lead to death (if it paralyses the interco
muscles responsible for breathing). Happily, there is a visible sign of its presence
the lid of a tuna or meat preserve can is bulging, you definitely should not eat its ¢

Most bacteria are killed at temperatures over 65 °C. Cooking food in temperaturé
appropriate time ensures that all the bacteria and spores are neutralised.

Other poisonous agents in food include toxins, pesticides, enzymes, mycotoxins al
e Solanine is a green-coloured toxin present in potatoes, green tomatoes and ¢
foods. Eating them raw may cause stomach ache_'i " ’h Jea or fever, so it is
to cook them thoroughly to avoid such trcuk es
e  Aflatoxin is a harmful substance = ¢ du « 4 oy moulds. Itis often found in pez
grains and other productc - iich vcrestored in improper conditions. They al
very toxicand rz > =0 ' O .ver
inflam , & e mutations and
cancer.

Did you know?

Wild boars are carriers of the
Trichinella spiralis parasite and

therefore their meat
cannot be eaten raw!

Trichinella spiralis is a parasite living i
cells which causes trichinosis if eaten.
infection include very high fever, shive
pains. To prevent that, all meat is care
before it can find its way to shops ¢

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 30of4
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To develop flavours and smells

Cooking allows development of flavours in a number of ways:

e it evaporates water and therefore makes the flavour of its residue more pron

e it causes sugars to caramelise, which is especially advantageous in such prodi
and even certain vegetables, such as onion or carrot

e during cooking, smelling molecules evaporate and make the smell more inter
present in foods are called essential oils (present in large amounts in, for exal

e it allows combination of different ingredients, which leads to developing new

Traditional Irish stew is ¢
which allows the fa
characteristic texture,

This plum chutney uses both
caramelisation and water evaporation
to obtain its strong flavour.

Cooking allows us to create the pronounced flavour of stews, jams, sauces or chut
breaking down the structure of cells and freeing the aromatic chemical compounc
ingredients is also helpful in developing the desired flavour and smells, e.g. by adc

To improve texture and aid digestion

You have probably noticed that cooked meat is not only easier to cut, but also
to bite and chew. This is because cooking softens and loosens muscle fibres,
which makes the meat softer. Also, during cooking, fat melts and penetrates
the meat, making it juicy. This is not only important for your taste buds, but
also makes it much easier to eat for those who cannot bite or chew, or
experience various digestive issues: babies, elderly, and people suffering from
Crohn’s disease or Irritable Bowel Syndrome (IBS), etc.

Cooking (especially frying, grilling and baking) also makes certain foods
crunchy/crispy — which is more desirable by some. This i~ 'c es meats, bread

and pastries, chips and crisps. ' COPYRIGHT
PROTECTED

During cooking some foods chanr .« 2., 'ysical state — from liquid to solid
(or the other way arounrc” » “Ju *...-0btain the desired texture by simply
adjusting cogs tilh, . ,-tour minutes for a soft-boiled egg and 10
minutes for -boiled one, or 10 minutes for a thin sauce and 30
minutes for a*icker one.

9

09
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Things to think about

Identify some foods which are difficult to digest and discuss how mot¢
could aid digestion.

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 4 of 4



To improve shelf life

Applying high temperatures is a great way of preserving food. This is because mo,
harmful microorganism species die in temperatures above 65 °C. For that reason,
cooking kills most of the bacteria or mould normally present in food and prevents
spoilage. This way, if correctly stored, food can last longer and maintain all of its
nutritional values.

Things to think about for discussion and thol

Discuss the ‘use by’ and/or ‘best before' dates of various food
items that are stored differently. For exan ple, fresh fish, froze
fish and tinned fish. Note down w' _ ' . 1 e food items are

cooked or not and how th's it ip2. _on the longevity of the fo
Discuss why som .« ok : ' 100ds and raw foods have a ‘use by
date or L . k tore’ date.

To give food variety

Cooking also allows us to have variety in our diets. This is because of two reasons

e  Different cooking techniques allow us to prepare the same product in a numi
fried;

e Different combinations of foods, seasoning, herbs and spices make it possiblé
number of different dishes with the use of the same main ingredient.

For example, beef can be used to prepare carpaccio, steaks, burgers, stews, soups
as bolognese sauce), and so on.

Lasagne, steak and burger are examples of foods made with the use of beef, but all have uni
ways they are prepared and cooked and the combinations of other ingredient

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 5 of 4
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How cooking affects food

Cooking affects food both externally (which makes it look different)

and internally (which changes its’ features such as texture). Cooking Ap¥
also affects nutritional value of foods. That’s because certain L
micronutrients — such as group B vitamin, vitamin C and vitamin A, are p

very sensitive to temperature and break down during cooking.

Nutritional value
High temperature, pressure, time of cooking, fragmentation, contact with

oxygen in the air —all these factors can affect nutritional value of foods. Jut
Most vitamins are damaged by high temperatures; for examn’e, 50% of of
vitamin B6 and 70% of folate will be damaged durire o\ ng. ltis also cc
important to remember that some vitamins ~r  w ~t-;-50luble. This pr
means that they will dissolve in w2*2 (1 rir 5 boiling and will be lost if the fla
water is drained. th

&
Appearanc@‘
The look of \g®enanges depending on ingredients and cooking methods used. I

meats, protein fibres will shrink and push out water (or jus), so the meat would be
Denaturation and coagulation will cause eggs and pastry to set and become

solid. Dough and cake will rise — either due to yeast or chemical leavening

agents producing carbon dioxide. Rice, pasta and other starchy foods will /TI

absorb water and increase in size. | |
Colour :]
The colour of the food usually changes due to the Maillard reaction, pr
caramelisation and dextrinisation, which cause the food to become y |
golden or brown. Some vegetables, such as red cabbage or beetroots, pi
would lose their purple colour and become blue or brown if cooked for ct
too long — the colour may then be restored by adding an acid, such as sr
vinegar. Green vegetables, such as spinach or broccoli, may lose their us

colour and become dull. To avoid this, they should be cooked for a short cc
time only, and preferably in a lidded pan.

Texture

High temperature causes food ingredients to change their chemical structure. Du
(meat, vegetables, fruit, rice or pasta), while others will become crispy and crunchk
Starch gelatinisation and water evaporation will cause sauces to thicken. Coagula
proteins will cause eggs to set and change from liquid to solid. Dough and cakes v
due to carbon dioxide, air or steam action. Sugar will carar~>"se and create a crui

Smell
The smell of hot foods is usually m~, 1 »n junced than cold foods. That is becau
foods are evaporating and £/ - “.awr, which makes them easier to smell. You ¢

baking a cakegmmein s o stew.
Flavour @

The flavour of food may change due to changes in chemical structure or due to ad
flavourings. During cooking, starch will dextrinise giving a slight sweet taste, while
to a deeper, buttery or nutty taste. A complex chemical reaction called the ‘Maill;
numerous chemical compounds which change the flavour of coffee or cocoa to sli

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 6 of 4
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Palatability

Various chemical reactions which take place during cooking affect all of the food
that a food is pleasurable is called palatability. It could be described by such term
crispiness and usually will make food appetising and desirable to the consumer.

During cooking, sugar in onion

: caramelises, which causes the onion
to change colour and taste (fried

i onion is sweet). Some of the sulfur-
based compounds present in the

i onion are broke . 5. the smell will
be swee’ci’ nc r.ore gentle. The

{ oo . alsuoecomes softer — that's

. ~<Cause some of the fibres in its cell
walls are broken down. Cooked

{ onion will have less vitamin C than
raw onion.

COPYRIGHT
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Different methods of heat transfer

There are three ways in which heat is transferred to food. These are conduction,

Radiation

Heat t~. 1. fer

nduction (

Conduction /
The hotter the substance is, the faster its molecules move. That rule is
applied in conduction cooking. Heat from the hob is transferred directly to \

a pan or pot you’'re cooking in. The molecules of the metal vibrate, and it
give their energy to surrounding molecules — in this case, molecules of food
in the pan. The heat (energy) is transmitted directly, which means that the
two objects (the pan and the food) have to touch each other.

Heat causes metal particles * . i "¢ « = the saucepan and causes food molecules to vib
energy and heats the food.

Simmering a stew, frying a steak or cooking a curry in a pan are using conduction

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 8 of 4
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Convection

Convection is a way of transferring heat through migration of water or air particle
heated, water or air particles move up, and when chilled, they move down. Thes¢
convection currents, have found their use in ovens, during baking, boiling, poachii
heat is transferred indirectly through the use of water or air.

-

water/air

Saucepan 2

Heat is transferred indirecl
through water or air particl

1&99“]

[} Prepare a chosen sauce
2) Explain how conduction
during the process.

3) Explain why it is necessz

mixture.

Steaming is an example of
convective heat transfer, through
the use of vapour.

air/water @ the molecules

particles cool , cool even more
down as they are ’ and begin to
further fror the drop
he SC
Y
Convection
currents
the air/wat|
hot air/water r;\gfsu;j)x
goes up density and
down

air/water is
heated up by
the heat source,
i.e. hob

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 9 of 4
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Radiation
Radiation is a technique that involves waves of heat being sent to the food — it mij
the heater and the food do not need to touch each other.
Radiation involves two kinds of waves —infrared and
microwaves.

Infrared is a kind of electromagnetic radiation, which involves
the use of light waves which are invisible to the eye. In
cooking, infrared radiation is used in stoves, ovens and grills,
where heat goes from the source to food. <

RpplY -
List coc
use dur
nutritic

Grilling/barbecuing is a classic way of Infrared radiation is also used in radiatic
using infrared for cooking as the black toasters.

matt coal is effective in emitting
infrared rays.

Microwaves are also a kind of electromagnetic radiation, but they are longer than
infrared waves. They are, most obviously, used in microwave ovens. The waves
are sent to the food and heat up particles of water, which (as you already know)
move faster and faster, transferring the heat to all other surrounding particles. Tt
that, the meal can be warmed up quite effectively, but the use of microwave over
foods which contain a high proportion of water.

It is also important to remember that microwaves can bounce back from shiny sut
for example, aluminium foil or plates decorated with shiny golden-like materials i

‘ How a mic

1. Transformer change
high power electrici

2. Magnetron creates

3. Microwaves are sen
an antenna.

4. Microwaves heat ug

KS. Water molecules vil

|) Prepare a vegetable stew using the recipe at http:/lwww.goodtoknow.co.u
vegetable-stew
2) Discuss what methods of heat transfer are used at each stage of prepal

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 10 of ¢
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Heat transfer summary:

Heat transfer method Conditions
. The objects have to touch each
Conduction
other
. The objects don’t have to touch
Convection
each other
The objects do not touch each
Radiation other but waves of heat are being
sent
B??\‘I w3
/ Identify the processes that t e | <. when:

[) grilling tomato

2) byl [ - /
3) ¢ a soup
4) ro%e#ig chicken

5) boiling potatoes

6) frying fish

7) preparing cottage pie

8) preparing a curry

9) cooking a béchamel sauce
10) poaching eggs

Got time? Give them a go at home or in your class.

L Use a microwave and an oven to prepare frozen pizza. How long does it tak

COPYRIGHT
PROTECTED

2

9
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a.
C.

a.
C.

a.
a

a.
C.

a

3. The flavour of food ma: '

b.
o
d

increase the amount of vitamins
kill harmful bacteria

2. Water is necessary when... (I mark)

baking
frying

toredby...

coagu!at’c
Xt i 1s_uon

4.  During cooking, rice will... (I mark)

increase its size and absorb water
increase its size and lose water

water evaporation and caramelisation
water absorption and caramelisation

I.  Cooking food is the best way to... (I mark)

O
O

water evaporation and starch gelatinisation
water absorption and starch gelatinisation

b.
d.

5. Sauces thicken during cooking because of... (I mark)

increase the am
activate enzyme

boiling
grilling

caramelisation
both b and ¢

decrease its siz
decrease its sizt

ooono

6. List three processes that take place during baking a lasagne. (3 marks)

7.  List three foods and three ways of preparing and cooking them to shov
variety. (3 marks)

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science

Page 12 of ¢
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3.3.1.2 Selecting Appropriate Cookiny

How we treat our foods and what we do to them determines the final effect. A pi
cooking methods helps obtain the desired effect, maintain nutritional value of foc
tasty and appetising.

Preparation methods

Before cooking, it is sometimes necessary to properly prepare food to either mak
Preparation methods involve:

e washing and cleaning — to remove dirt, dust and microorcanisms

e  sorting — choosing the good foods and throwing ~..1 " ¢th. bad (mouldy or rot

e peeling and removing unnecessary/i=~¢ = 2 L. (such as seeds from apples

e  blanching

e  cutting \Ng . . > ling, etc.
®  mixing iding
®  marinating

®  macerating

e shaping (e.g. bread rolls, pasties, cookies, etc.)

Peeling and cutting deprive fruits and vegetables of their protective layer of skin.
to such factors as oxygen, light and temperature, which damage vitamins in food.
fruits damages their cell walls, which leads to cell breaking and leakage of enzyme
damage their surroundings, causing the fruit or vegetable to brown. This is called
Chapter 3.3.2.4 Fruit and Vegetables.)

COPYRIGHT
PROTECTED

Freshly cut apple The same | 9
89
Cutting, grating, shredding, blending and other methods of diminution change th EdUCO‘tiOﬂ

be advantageous in some cases; for example, when making an apple purée. Itisa
who prefer softer, less crunchy foods — such as people with dental problems, or b,

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 13 of ¢



Blanching is a process in which a product is put into hot water for a few
minutes (the time varies with the food) and instantly chilled. This process is
used to de-skin tomatoes. It also helps reduce vitamin loss (because of
oxygen in the air) by inactivating the enzymes in fruit and vegetables’ cells.

Marinating is a process of conserving foods by putting them into a marinade.
Marinades contain acid (either from vinegar, balsamic vinegar, lemon juice,
buttermilk or other), which denatures proteins in meats and therefore
softens/tenderizes them. Marinating also shortens the time of cooking and
changes the flavour of foods making it more desirable.

Maceration is a process in which dry foods (such as raisinc = - | other dried fruits)
absorb water. This is used to make them easier tc " 2 ¢ : Jrocess further, e.g. ble
anything from water, through lemon juic~, *' - co. =5, Alcohol-macerated fruits ¢
example, Christmas pudding.

Prepal pieces of chosen meat (beef, chicken or pork). Marinate one of
together. What do you observe? How has the marinade affected the appearc
and palatability of the meat?

Cooking methods

There is a wide selection of cooking methods, which involve water-based, fat-base
choice depends on various factors, such as skills of the cook or requirements of th
person who doesn’t own an oven will not be able to make a lasagne, and a persor
not be able to poach an egg. Likewise, it won’t be possible to cook a three-course
won’t be possible to cook spaghetti without water (frying isn’t a good example as
not recommended to offer triple fried chips to someone suffering from cardiovast

Therefore, the choice of a cooking method depends on such factors as equipment
the cook, time for cooking, available ingredients and requirements of a customer

equipment
available

@ | factors

ingredients
available

skills of the
cook

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 14 of ¢
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Different cooking methods are often combined together to obtain the desired me
water-based, fat-based and dry methods.

cooking methods

steaming haking
— 2

boiling ‘l roasting

im I grilling

blanching dry frying

poaching

braising

Water-based cooking methods

Water-based cooking methods use water and other liquids to transfer heat — eith

indirectly (as in steaming). Their use is beneficial for a number of reasons:

e addition of fat is usually not required, making the dishes low in calories

e they help to soften proteins which makes them more digestible

e they are safe for fat-soluble vitamins as they will not dissolve in water or bec

e they help to soften the starch and make it more digestible for people

e the time of cooking may be easily adjusted — it’s enough to probe the cooked
whether it’s already done.

Steaming is a technique which requires the use of a steamer (or simply a strainer
steamer, a small amount of water is placed in the bottom pan, and food is placed
cooking, water evaporates and cooks the food above. This method is advantageo
(they do not dissolve in water because they simply have i = ¢ ntact with it). Food
healthy, nutritious and low-fat.

Boiling is one of the most pop!''3 /o k 115 +nethods, in which food is cooked in a |
heat. An example of th2 5. o *hacmethod is boiling potatoes, cabbage or eggs.

Simmering@hnique in which food is cooked with a significant amount [
of liquid, but'&n low heat and for a long time. An example of the use of that
method is simmering a stew. The foods cooked this way will become soft
and tender, but the long time of cooking will decrease the nutritional value
of them.

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 15 of ¢
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Poaching is a technique in which small amounts of water (or other liquid, such as
applied to food to prevent it breaking apart. It is used to cook delicate products ¢
a good idea to save the liquid and use it to prepare a sauce to prevent vitamin los!

Braising is a cooking method which, technically, combines frying and simmering.
the surface, and then simmered for a long time. This way the food remains juicy ¢
tender. The long time necessary and the high temperatures applied will unfortun
of a food.

Boil, fry and roast potatoes. Measure the time they need to cook properly.
benefits of different cooking methods versus the +i - ;| 2ople may have to p
Dry methods

Dry methoq ide 1o secooking techniques which do not require the use of wi
roasting, gri d dry frying. Since these methods produce high temperatures,
special probe®o check the readiness of the cooked food (because the surface is us

Baking and roasting are techniques that, basically, require the use of an oven.

Baking is applied to foods that do not have a stable structure, but will obtain it
after processing. This includes such foods as muffins, sponge cake or fish pie.
Before baking, it is advisable to cover the form with fat and/or breadcrumbs, to
prevent the mass from sticking. Baking helps obtain soft foods with crispy
surface —such as on top of bread. Sugar will caramelise in high temperatures
and add flavour to the foods. Starch will break down and become more easily
digestible, which may be important for people with digestive tract diseases.

Roasting is applied to foods that are already solid, such as turkey or parsnips.
During roasting, it is advisable to sprinkle the surface of the roast with fat or
juice that’s leaking out of it to create a crispy, shiny skin.

Grilling is a technique which uses infrared waves to heat up the food. Grilling allo
out, which makes it more appropriate for some people, e.g. those on a low-fat die
grill foods, because harmful, carcinogenic substances may be produced as a result

Dry frying is frying in a dry pan — without the use of fat. It usually requires the us¢
(Teflon, stainless steel or ceramic). During dry-frying fat will melt and leak out of |

acceptable for people who cannot consume a lot of fat 7° > me of cooking is im
food is cooked, the more vitamins will be lost due «' "¢ a.gh temperatures applie

All dry methods of cooking are == ;o v 2.wed for health reasons to people who w
on fats.
\ @
g —=— . .
Research (using books or the Internet) a recipe for a casserole or tagine and
of how to prepare them. What cooking methods will you use?
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Fat-based cooking methods

Fat-based cooking methods include shallow frying, deep frying and stir frying.
Frying usually produces high temperatures (around 200 °C and more) and therefo
damages vitamins in foods. Depending on the quality and quantity of the fat usec
fried foods are more or less appropriate for different people. For example, frying
general is inappropriate for an obese person with hypertension, but shouldn’t be
harmful for a healthy one.

Fat-based cooking methods use different fats, such as vegetable oils, butter, lard
goose fat, and even margarines.

Shallow frying requires only a small amount of fat. The f2* - shallow frying:
e  seals the surface and closes juices inside the f.u (¢ meats)
e  creates a crispy skin/surface

e  gives the food the desired te v

e  prevents food stickir + 4™ Lan

Shallow fry@damage some of vitamin C and vitamin B2 due
to heat, but Vi1 add more fat-soluble vitamins to the food.

Deep frying uses large amounts of fat — this is often used to fry
chips or breaded treats such as Scotch eggs. During deep frying,
the whole product is being sunk in fat, allowing it to cook evenly.
Unfortunately, during deep frying a lot of fat is being absorbed by
the food, making it fatty and not suitable for many people. Also
the heat will lower the vitamin content in the food.

. / Stir frying is a variation of shallow frying, in wl
Exam tlp O moved constantly in the pan. The technique i
Stir frying, steaming, (especially Chinese). The dish in which food is
grilling, dry frying and Stir frying is a method which takes a short tim¢
poaching are ways of preserve its nutritional value and colour.

conserving foods’
nutritional value.

These deep

Things to think about

Discuss advantages and disadvantages of all of the cooking methods (w
fat-based). Discuss how the use of each of thc . . ethods could affect
how this can influence the food choicr . d at 1 individual would need COPYRIGHT

Yy PROTECTED
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Finishing methods

The food we eat not only needs to be healthy and tasty, it is also recommended tt
This means that the food has to look pleasant and encourage people to eat it —in
Different methods of finishing the food include:

1. Glazing —applying a glossy coating to foods; glaze is applied to food by dippir
substances used for glazing include icing sugar, jam and water solution, or ed

2. Egg-wash glazing — smearing a raw dough or pastry before baking to make it !
technique usually uses beaten egg white or whole egg, or milk — this is becau
and proteins react together in a Maillard reaction, creating a brown colour

3. Decorating — e.g. piping; applying precise patterns tc..  od’s surface by pres

4. Garnishing —adding a contrasting colou- ¢ f v *gr1cie, fruit or herb to make f
sometimes to contrast the mair % ou , n.ost popular garnishes include basi
coriander, spring onior~ ~ Yn a_.ucarrot, pumpkin and sesame seeds, and ¢

5. Adding L 0« . c~usually a crunchy top on foods, or fried onion, e.g. on

6. Icing—1 , @ sweet mass made of icing sugar with various additives (such
egg white), which adds a pleasing flavour, texture and appearance to sweet [

7. Dusting — with icing sugar or cocoa powder

8.  Filling — with fruit, cream or whipped cream, e.g. profiteroles

Icing makes the food more appetising Egg-wash glazing allows pastries to

and appealing to the consumer. obtain a golden shiny surface after
baking.

COPYRIGHT
PROTECTED

/riting on cakes. Basil leaves are often used for

garnishing. | 9

Piping also ¢

09

( Education

KQ?“ .
Prepare two vegetable pasties. Glaze
the surface of one of them and bake both.

What do you observe?
S|,
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I.  Blanching is used to... (I mark)

a. prevent fruit from browning O b. prevent meat fr

c. increase the amount of vitamins O d. decrease the an
2. Roasting is used to cook... (I mark)

a. eggs O b. bread

c. carrots T 1. muffins

3. The change of colour ¢ % i ki cutis caused by... (I mark)

a. enzymai’c & O ng O b. enzymatic bron
q Zy. 1 L. greening O d. reduction

4.  Stir frying is a way of... (I mark)
a. conserving nutritional values in food

O b. conserving fatii
c. preventing enzymatic browning O d

decorating fooc

5. Water-based methods of cooking are better for your health than fat-basi

a. they decrease the amount of fat in food O
b. they increase the amount of vitamins in food O
c. they increase the amount of fat in food O
d. they decrease the amount of vitamins in food O

6. Explain why enzymatic browning takes place. (2 marks)

................................................................................... CO PY R I G HT
....................................................................................................................... PROTECTED
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3.3.1 Quiz-ine

Fill in the answers to the questions below to reveal a phrase relevant to food safe

1. The amount of time for which a food can be safely stored (9)

2. Cooking method used to prepare vegetables and meats (8)

3. Electromagnetic waves used for radios and in cooking (10)

4, Method of direct heat transfer (10)

5. Smelling agents in food (13)

6. Bacteria found in eggs and poultry (10)

7. A type of radiation that involves the use of light waves that are visible to the
8. Method of cooking which requires the use of water or air (10)

9. Consistency of food (7)

10. Method of cooking with the use of a wok (7)

The shaded squares reveal this phrase:

2
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Chapter 2: Functional and Ci
Properties of Food

Overview Learning Outcomes
This chapter is about the role of different After studying this chapter you should be able to do
ingredients in cooking. Here you will learn Q  identify the main chemical processes that take
what proteins, carbohydrates and fats are and preparing food
used for, what their function is in cooRing O  understand the need for the use of certain tec
and how they react to heat. You will also L . .

. . . O list different w=s* use proteins, carbohydra
discover the difference between enzymatic .y )
browning and oxidation of fruit and FI unde swt ti_,f .1a|n processes that affect vey
vegetables and learn which of themare the * ' = dinierent raising agents
most susceptible to the processes Y=o nilI” - explain how raising agents work
aIsQ discoye_r how to chonse 3 e O choose the right cooking and preparation mett
Various raisii S, () g 0N the Q  know most popular finishing methods
ingredients y "Ring with.

Protein denaturation The process of damaging proteins’ chemical structu
irreversible

Protein coagulation The process of changing proteins from liquid to gel

Gluten formation The process of creating a strong, elastic, net-like str
with water

Foam formation The process of trapping air bubbles between proteil
it lighter and more susceptible to growth

Gelatinisation The process of breaking down the chemical bonds il
presence of water and heat

Dextrinisation The process of breaking down long starch chains int
Caramelisation The process of browning sugars in the presence of I

Shortening The process in which fat particles surround flour pa
formation impossible

Aeration The process of incorporating air between fat particl
mass lighter .
; COPYRIGHT
Plasticity Elasticity; ahil’ * 0 =~ ily change shape or physical PROTECTED

Emulsification Th rpre s of combining water and oil together to

Enzymatickaawl - 1ne process of enzymatic denaturing due to plant ¢
a ; of enzymes

Oxidation The process of denaturing substances (such as vitan
exposure
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3.3.2.1 Proteins

The choice of ingredients and their amount in a dish is a matter of the ‘to be or n¢
properties of foods, the way they react to heat, air and mechanical actions are the
meal. Knowing how ingredients are combined is then important in order to undel
certain dishes and what their role is in them.

The chemical structure of proteins

Proteins are large biomolecules built of hundreds of amino acids. Amino acids bo
chains of peptides, and peptides bond together to form longer. chains of polypept

amino acids . - peptides

Proteins car different spatial structures, usually to save room and fit
more into a cell. Amino acids may react with each other, creating new o
chemical bonds. i

1. Primary structure — when the protein has a form of a simple chain
of amino acids bound together.

2. Secondary structure — when the chain starts to form a spiral
(helix) or harmonica (sheet); here the amino acids come closer
together, creating hydrogen bonds between them, which gives
them one of the shapes (shown right).

3. Tertiary structure — when the spiral/harmonica clumps tighter to
form a ball or other 3D shape (usually to save room). In the tertiary
structure the protein is still built of one chain of amino acids, which
now form three different types of chemical bonds (peptide bonds,
hydrogen bonds and disulfide bridges).

4. Quaternary structure — when different chains of proteins form a
‘lump’ made of different tertiary-structured proteins, to form a fully
functioning biological unit such as an enzyme or hormone.

Now you have a better understanding of how proteins are striictured,

we can begin to look at how different methods of pre~. - 01 and

cooking can change the structure and chemice' p: 5p~.*' _s of a protein. COPYRIGHT
PROTECTED

' _the quaternary structure, different
chains of proteins join together to form a

; functioning unit, such as an enzyme.
@ f : d /: W
/ i ; ’
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The use of proteins in cooking

Protein denaturation

Denaturation is a process in which chemical bonds in the proteins are being broke
their structure. This happens in certain conditions:

1. When heat is applied to a protein, e.g. during baking a soufflé or boiling an e
2. When acid is applied to a protein, e.g. when lemon juice is added to meringu
3. Due to mechanical actions, such as whisking egg white (see foam formation).

Different proteins denature at various temperatures. For most of the proteins in |
denaturation is around 65 °C and more. This is why eggs set, meats and fish beco
spongy when cooked.

Acid is also capable of damaging bonds in orat in. Trisis used when adding lemy
foam (e.g. whipped egg white for m7 ¢ ie  som collapsing or when marinating

Foam forma4on ;
Mechanica.ﬁ, ..ch'as whisking, also lead to the damage of protein structurt

be partially | Pod —you can notice how whipped egg white will turn into liquid
During whisking, protein molecules stretch and tiny air bubbles are being forced ii
forming a foam. Foams are used to lighten the texture of food, to make it more p
during cooking. Foam formation is used to prepare sponge cakes, soufflés, ice cre
other foods.

Notice that if beaten for too long, the proteins will shrink and push out water —th

[)  Prepare an egg white. Beat it to obtain a white foam.

2)  Divide the foam into three bowls.

3)  Add a teaspoon of lemon juice to the second bowl. Continue beating tl
4)  Write down your observations.

BpplY

1) Marinate a piece of pork and a piece of fish. Compare the structure of
marinated pieces.

2)  Roast all of the products. Compare the structure. What do you notice

3)  Learn at http:/lwww.bonappetit.comftest-kitchen/cn: " ag-tips/article/stupid-€
or-less how to make various marinades '

2
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Coagulation

Coagulation is a process in which large particles of proteins agregate and
form lumps. This is because they are being deprived of their electric
charge. You can observe it by adding salt to an egg white. This process is
usually reversible. Coagulation is used, for example, in salted fish —to
undo it, you need to soak it in water in order to wash out the salt.
Coagulation often takes place simultaneously with dentauration, so it
might be difficult to differentiate them; for example, when frying eggs, the
proteins both denature and coagulate, leading to the final change of

In qt

texture. Coagulation may also be caused by enzymes, such as rennin used Y |
in cheese production, and heat, for example when boiling eggs.
EpplY =)

[)  Prepare five eggs and boil thar /1« ferent time: three, five, seven, 10

the shells with a per “c /kncw viien to remove which egg from the watke
2)  Peel the eges . a .a *hem in half and note down the differences you ot

2

Gluten formation
Gluten is the protein found in certain Oats are n:
grains (such as wheat, rye, barley and Unfortunat
oats). Gluten is formed from two process us|
kinds of proteins: glutenin and the same £
gliadin. When mixed with water, process wk
they join together and form a net-like oats very @
structure. Gluten fibres are elastic with gluter
and can be easily stretched, which packaging
i gives the dough a sponge-like certified a
Gluten gives the dough ~ Structure. This feature is called steps were
plasticity and traps air plasticity. This is why wheat bread is contamina
bubbles, allowing it to rise.  soft and elastic, and gluten-free products ¢
bread is rather tender and brittle. coeliacs, at
cause harn
During bread making, yeast produces carbon dioxide (CO). The all resourc!
gluten net is useful because it traps the carbon dioxide bubbles
and allows the dough to rise.
B-PP‘T:I I hree kinds »° ‘J S h_ h th f diff COPYRIGHT
n groups, prepare three kinds o7 2 hya: = dough with the use of differer
flour, plain flour and co . ¢ | =h /i.od can use the recipe at PROTECTED
http:/iwww.fooc - = srl Com/recipes/fresh-pasta-dough.html

2)  Wgie do t yo . coservations.
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3.3.2.1 Check your understa

a. foam formation O b

c. coagulation O d
2. Denaturation can NOT be caused by... (/ mark)

a. adding lemon juice O b

c. adding balsamic vinegar TNl
3. A marinade tenderises : = t ">~ use... (I mark)

a. itcontaln & ¢ O b

q co. 1 s acid O d

4. Denaturation is a process which damages... (I mark)
a. the amino acids O b
c. the structure of sugars O d

5. Coagulation takes place during... (I mark)
a. baking a shortbread pastry O
O

b.
c. toasting bread d.

I. Which process occurs during kneading a bread dough? (I mark)

denaturation
gluten formatio

adding kitchen ¢
adding spirit vin

it contains oil
it contains pepg

the chemical be
the structure of

baking a quiche
cooking pasta

6. Explain how the use of high-gluten flour helps produce a dough. (2 mar
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3.3.2.2 Carbohydrates

Carbohydrates include sugars, starches and dietary fibre. They are present in mar
vegetables and fruit to pure sugar. Carbohydrates are the main source of energy
necessary to build DNA strands and conduct all live processes in every living cell.

The chemical structure of carbohydrates

Carbohydrates are all structured differently and can be split into the following gro

carbohydrates

sugars polysaccharides

@nonosaccharides
disaccharides
(lactose, sucrose)

branched
(amylopectin)

unbranched
(amylose)

Sugars include monosaccharides (single molecules) and disaccharides (built of
two molecules of single sugars). They are found in table sugar, honey, syrups,
etc. They dissolve easily in water. When cooked, sugars caramelise.

Starches and fibre are long chains of monosaccharides bound together.

Starch is the main compound of flour. It is built from many monosaccharides
bound together into long chains, which can be either branched or unbranched
(this may be important when dissolving starch — the branched one should
dissolve more easily).
Starch doesn’t dissolve in

AN cold water, but instead
N foz ¢ usHensions. The
4 o s..zz.ension is a mixture of
starch particles floating in
o water, and eventually,
D ‘ forming a residue at the bottc
T/\ N ' During cooking starch can eitk
D
HO Ho o OH HO Dietary fibre is built of thousa
H o_H H oO_H H o_H bound together into long chai
on ok oH  H B4 W although it is available in purii
- o © °7 indigestible for humans, but h
H OH H OH H OH

Amylopectin Soluble fibre absorbs water w
like substance, which turns thi
fibre will break down and soft
plant foods to become soft.

Amylose is an example of an unbranched starch, while
amylopectin is branched. They are both built from thousands
of glucose molecules.
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Preparing and cooking with carbohydrates

Food preparation and cooking involves many and various techniques which differt
food and the chemicals it's made of. Various times of cooking, temperature and t
lack will cause visibly different effects on carbohydrate-rich food products.

/_

dry conditions >
\—
r

wet conditio® >
i SR Ll \—
s <
high J

temperatures

—

Gelatinisation of starch
Starch particles do not dissolve in water. Instead, they absorb it and swell, turnin;
process happens when the mixture of water and starch is heated and is called gel:
cooking since it helps thicken sauces and other mixtures, such as puddings. The n
constantly to prevent lump formation. In cold water, starch granules will first forr
to the bottom of the vessel.

starch absorbs water

Starch granules in cold water .« ch granules absorb water

when heated.
m?“’

)  Prepare three samples of béchamel sauce: use plain flour for samplel, |
and again plain flour for sample 3 but do not stir the mixture. What to
2)  Explain how convection and conduction are applied during sauce-makir
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Dextrinisation of starch

Shorter chains of polysaccharides are also called dextrin. When polysaccharides, ¢
conditions, their long chains break down into shorter ones — this is called dextrinis
while baking bread (and other starchy foods) and is responsible for the sweet-ish
crispiness of the crust.

_ Rpp'Y

Place a piece of bre
chew for 60 second
changes from savol
long chains of polys
down by the enzym
sweet short chains
I “molecules of sugar.
when bread is bein;
enzymes, but heat.

N

While makin®Tx for a sauce, flour dextrinises. Different stages of dextrinisatior
lead to a final variation of colour and taste.

Fresh bread has

) Lightly toasted bread will Too long time and to
long chains of .
X have some of the high temperature 0
polysaccharides. . . j
polysaccharides broken toasting will cause tk
down into dextrins, so its bread to burn. The
colour and flavour will starch in it will be
change. dextrinised, but

evaporation of wate
will cause it to taste
bitter.

BpplY
Toast bread on different settings in a toaster (I, 2, 3 4 - 1d 5) or for differen
(e.g. two, five, 10, 15 and 20 minutes). Comp>=¢ . ‘olcur of the bread slice
changed both the appearance and the ‘s 2 ( f *ic oread.
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Caramelisation of sugars

Sugars include molecules of monosaccharides and disaccharides. At
high temperature, sugar crystals break and melt into syrup and change
colour from light yellow through golden to brown. This is because
oxygen and hydrogen are being evaporated and only black molecules of
carbon are being left. Depending on the temperature and time of
cooking, all foods containing sugars will caramelise.

Caramelisation is used in cooking to either change the flavour or affect
the colour of the food to make it more appealing. This process is used
when making fudge or burning the surface of créme briilée to create
the golden crunchy top. Caramel is also used in manufact'=i > | cola-like
beverages and is responsible for their dark brown - .| /u

Caran
sweet to

BpplY
[ 1) UE , »iepare roasted carrots and onions.

sroup A: roast for 30 minutes in 200 °C
e Group B: roast for 30 minutes in 160 °C
e  Group C: roast for 60 minutes in 160 °C
e  Group D: roast for 60 minutes in 100 °C

.

2)  Make notes on how cooking time and temperature affects the colour

Did you know? \

Maillard reaction takes place when proteins and
carbohydrates are cooked by dry methods. Amino acids
from proteins and sugar from carbohydrates react with
each other, which results in creation of so-called amadori
compounds. These agents change the smell, flavour and
colour of the food (it becomes brown). The Maillard
reaction is used to obtain the desired smell and
Kﬂavour of bread and pastry, beer and coffee beans.

2
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3.3.2.2 Check your understa

I. Dextrinisation takes place when... (I mark)

a. simmering a tomato sauce O b. making a roux
c. cooling jelly O d. boiling pasta

2. Caramelisation is NOT used to prepare... (I mark)

a. vanilla fudge O b. boiled vegetable
c. roasted vegetables ™ 1. toffee sauce

3. The process of absorbi . % " = .nd thickening mixtures with the use ¢

a. dextrinin n O b. caramelisation
q at 1 a.ion O d. gelation

4. During cooking, pasta... (I mark)
a. will push out water and dextrinise

O will swell and ¢
c. will absorb water and dextrinise O

b.
d. will absorb wat

5. Explain how starch affects viscosity (stickiness) of sauces and soups. (3

.......................................................................................................................... COPYRIGHT
D PROTECTED

9

09

Education

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 30 of ¢



3.3.2.3 Fats and Oils

Fats and oils are built of a glycerol ‘head’ to which three chains of fatty acids are attac
fatty acids are bound together by either single or double bonds. This decides whethe
temperature — generally, saturated fats (which have only single bonds) are solid at rot
fats (in which double bonds are present) are liquid and are therefore called oils. The
important because it determines its consistency, melting temperature and, thereforg

Three chains of fatty acids

Workin@aracteristics of fats and oils

The structure of fats has an important role when choosing cooking ingredients. St
preparing shortcrust, while oils will be better for frying or preparing a dressing. Cl
help to obtain the desired effect.

Plasticity

Plasticity of fats means their ability to be reshaped and to melt at different
temperatures (they have different melting points). A good example is butter and
lard. They are solid while in the fridge, become soft and greasy at room
temperature and melt to an oil during cooking.

There are certain types of margarines which are spreadable in low temperatures -
you can say that they have good plasticity.

Shortening

When mixed with starch (like flour), fats create a layer around starch particles, an
therefore prevent gluten from forming long chains. This is called shortening and |
obtain crunchy, crumbly pastries, as in biscuits. It is noticeable that only solid fats
shorten the mixture — oils will rather turn it into a lump. For this reason, it is bette
cold butter/lard and cold water, and then let the pastry rest in a fridge to obtain a
melt-in-the-mouth pastry.

ApplY B

L Prepare a shortbread pastry using butter or b ar'l i+ 2. and half oil. Bake the b

the difference in texture and taste

_— W W

Aeration .

Similar to f@mation, aeration is the trapping of air bubbles in the fat mixtur
leads to the *®€ation of creams, which can be observed when whisking butter witl
or when whipping cream. Aeration is also used to obtain the cloud-like texture of
creams.

Rpp!Y
I) Pour three different kinds of cream into a bowl: single cream, whipping ¢
2) In groups, whisk each cream to measure the time needed and observe th
3) Compare how much fat each of the creams contains and how this affects
to change in volume.
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Emulsification

Emulsion is a mixture of oil and water. Depending on the amount of ingredients u
can distinguish water-in-oil emulsions and oil-in-water emulsions. An example of
emulsion is milk: usually fat molecules are spread evenly in the liquid, but when b
will form a coat on top. An example of water-in-oil emulsion is butter (notice how
when taken out of the fridge).

Since fat is hydrophobic, the particles of fat and water will repel each other, leadil
dissection of the emulsion into layers. To prevent that and make the mixture mot
emulsifiers are used. One of the most popular emulsifiers is lecithin, present in eg
Emulsions are used not only in cooking, but also in the cosmetic industry.

Hydrophilic ‘water-

X Hydrophobic ‘water-
loving’ glycerol head

hating’ lipid tail

When put in water, fat particles will turn their hydrophilic heads towards it, creati

Emulsifiers will attach to oil droplets keeping them dispersed and making the mixi

Did you know?

/Mayonnaise is also an emulsion, made of vegetable oil, egg yolk, vinegar and fla
e liquid phase — vinegar (sometimes milk is also used)

e  0il phase — vegetable oil, such as sunflower oil; various types of mayonnai
other kinds of oil, such as olive oil, to improve their nutritional value

e emulsifier — egg yolk. It is a natural source of lecithin which will suspend ¢
the mixture and prevent layering.

Large factories may also use homogenisers — special =~ 1es which pump the
\and make oil droplets smaller, making it easier .o us ) nd i the mixture.

Reszemcl -
Read th of a mayonnaise jar/bottle and try to define whether it’s an oil-
water-in-Gil emulsion. Justify your answer.

Research

Check what substances are used as emulsifiers in foods on http:/lwww.eufic.org
emulsifiers-food/
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I.  Shortening means that... (I mark)

a. fatty acids become shorter O b. gluten fibres be

c.  sugar chains become shorter O d. carbohydrate ¢l
2. Aeration is used to produce... (I mark)

a. bread dough O b. whisked egg wh

c.  whisked egg yolks ™" 1. whipped cream

/1

3.  Plasticity means that... ' 30 )

a. fatis <o’ o _atemperature

r is ' 'u adt room temperature

C is easily spreadable at room temperature
d. "¥different fats melt at the same temperature

4. Which statement about fat molecules is FALSE? (/ mark)
a. fat molecules contain three chains of fatty acids
b. fat molecules are hydrophobic
c. fat molecules are hydrophilic
d. fatty acid chains can have both single and double bonds

5. Which statements about fats is TRUE? (/ mark)
a. fats dissolve vitamin B
b. fats with water create emulsions
c. fats with acid create emulsions
d. all fats have the same melting temperature

6. Explain the need to use emulsifiers. (2 marks)

7. Explain how shortening helps obtain a criir aii + Jasi cy. (4 marks)
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3.3.2.4 Fruit and Vegetable:

Various cooking and preparation methods affect the nutritional value of fruit and
important source of fibre, vitamins and minerals. Special care should be taken of
damaging influence of external factors, such as oxygen or light. To prevent the lo!
fruit and vegetables and maintain their appearance, texture and taste as much as
when preparing and cooking, such as:

e not exposing them to air or light unnecessarily to prevent such processes as ¢
oxidation from happening

e  consuming the liquid in which they were cooked
e microwaving, steaming, roasting or grilling veget~' '« * va her than boiling the
e shortening the time of cooking whenev-r ho. ik je

e  scrubbing instead of peeling . -

Enzym.@n L variing
When you’re=®€¢cling or cutting vegetables, you destroy the structure of plant cell

contents to spill out. The enzyme in the cells’ juices, called polyphenol oxidase, re
damages substances in plant tissues, causing them to brown. This is negative to t|
on the other hand, helps obtain the desired flavour of tea, coffee or chocolate. Tt
number of vegetables and fruit, such as:

e avocados, bananas, peaches, pears, apples, mangos, apricots, plums, grapes

e aubergines, mushrooms, potatoes, lettuce

Enzymatic browning can be slowed down or stopped by either:

e |lowering temperature, i.e. putting the cut vegetables into the fridge
e inactivating enzymes by blanching

e adding acid, such as lemon juice or vinegar to foods

e removing oxygen — this is applied in salad factories and manufacturers, wher
oxygen conditions.

Enzymatic browning will accelerate in the presence of iron or copper — for this rea
plastic containers to store the food.

a Freshly cut banana. The same banand.

minutes.

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 34 of ¢

COPYRIGHT
PROTECTED

9

09

Education




The polyphenol oxidase
enzyme is activated by oxyger
molecules from the air.

When the fruit is cut, the

lls ar m hich
Plant cells are full of cells are damaged, whic

. causes the enzymes inside /
various substances, . .
it to have contact with
e.g. enzymes. oxveen
The enzyme called ygen. )
polyphenol oxidase is N Aitee / blanching

usually inactive and waits
for the cell to send it a ;

signal to start working.

( Research
E

Acid or heat wi
enzyme so the f
its ¢

xplore in more detail why enzymatic browning takes place at https://www.youtube.c

Oxidation

Oxygen is necessary to live — it is produced by plants from carbon dioxide and
used by animals for breathing. However, oxygen has a destructive effect on

most foods, causing substances in them to oxidise. During oxidation, food
particles lose electrons, which are being caught (or, more often, stolen) by |
oxygen molecules. This leads to food spoilage and loss of nutritional value, 5
leading to development of an unpleasant flavour and smell.
Natural antioxidants are present in foods (such as vitamins A, C and E), but it is
best not to expose the food to air if possible. Oxidation may be stopped or
slowed down by:

e  protecting food from oxygen, e.g. by covering it or packing in oxygen-free
conditions

e use of antioxidants, either natural of artificial, such as lemon juice, lime juice,

e use of barrier substances such as salad dressing which covers the surface of f

ApplY W COPYRIGHT
e  Take three apples of different '+ '~ ‘e._ solden Delicious, Gala and Jo PROTECTED

e  Cutorgratethemand cda = ' 750 minutes.
e Afterthattim y .U nuwd observe different stages of oxidation — this

ANt 1 . . ..ts of vitamins protecting them from the process.
e | the experiment, but add lemon juice to each sample. What do

N ig

09
Research Education
Explore the variety of English apples and pears on http:/lwww.englishapplesandpe

the amount of antioxidants in them and assess which apple varieties are less pr¢
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a.

a.
C.

a

a

b.
o

b.
o
d
b.
o
d

3.3.2.4 Check your understa

I. Oxidation is undesirable because... (I mark)

it increases the amount of vitamins to dangerous levels
it leads to vitamin loss
it prevents food spoilage

2.  Antioxidants include... (I mark)

vitamin A, C and K ™ 5. vitamin A, C an
vitamin C, E and K _. d. vitamin A, E anc

3. Enzymatic broy - & o7 mostly... (I mark)
3 iry : O b. nuts
c at O d. fruitand vegeta

4. Oxidation leads to... (I mark)

bad smell and flavour development
loss of nutritional value
unappetising appearance of the food
all of the above

5. Enzymatic browning will happen more quickly in... (I mark)

fruit which are high in vitamin C

grated potatoes kept in a metal bowl at room temperature
vegetables which are cooked whole

fruit kept in a covered bowl in a fridge

6. Explain the difference between enzymatic browning and oxidation in fri
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3.3.2.5 Raising Agents

Raising agents are used in cooking to lighten the texture of certain foods and mak
consumers. They introduce gas to a mixture, which is then trapped in it, helping a

Chemical raising agents

Chemical raising agents include bicarbonate of soda and baking powder.

Bicarbonate of soda (NaHCQO;) is a white powder added to baked goods for leavel
properly and avoid a soapy aftertaste.

In the presence of water, acid and heat, it turriir (o « =" on dioxide (CO,) — a gas,
mixture. The reaction also produces <1 11 ) '« ints of water (vapour) and salt, wi
During baking, the carbon din: "2 "tur. s into air bubbles. As these expand and ris¢
Sodium bicarbonate i~ L 5.3 11 .cavy doughs and cakes which contain an acidic ing

lemon juice

bicarbonate
of soda

Baking powder is a white powder which contains bicarbonate of soda and a weak
phosphate or sodium sulphate. In contact with water, it will go through many che
end will produce carbon dioxide. During baking the gas will expand and cause the
is used in many recipes, such as sponge cake or pancakes.

e

Self-raising flours already contain raising agents (usually baking powder) in correc
good choice if you don’t know how much to use.

[1]

~

Too much of chemical raising agents can cause a soap-like, bitter flavour, and for
only as much as indicated in a recipe.

Sodium bicarbonate is use
carrot cake or soda brec
Self-raising flour already contains raising texi
agents. Note that it’s also fortified with
calcium, iron, niacin and thiamine.
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Mechanical ways of raising

Mechanical ways of raising include mechanical actions that help incorporate air in
There are many mechanical methods to be aware of:

Method How does it work and wi
Whisking helps introduce a lot of air into the mixture
Whisking liquid and creating a foam. A metal or plastic whisk i

egg whites into a foam to produce, for example, met
Beating with a wooden spoon helps produce batters,
Beating heavy for a whisk. Batters are used to prepare panci
ortempura for prawns.

Sieving flour traps ai .t b = between flour granule

Sieving sponge cak7.
Craradr 3 1o 25 air bubbles in a mixture of fat and su
Creaming d = ywakture, the lighter colour it will have. Helpful w
5\ ‘| “'whipping cream.
Folding ﬁ Folding traps air between layers of food, e.g. in Fren|

Kneading introduces air into the dough. Used in mo|

Rubbing in and kneading bread dough, doughnuts, scones, etc.

Steam as a leavening agent

Steam can be used as a leavening agent when a mixture has a high proportion of |
and is cooked at high temperature. When the food is exposed to heat, the water
reaches its boiling point and turns into steam. During cooking the steam rises
and expands, pushing the food mixture upwards. Steam is used to produce puff
pastry, choux and Yorkshire pudding — that’s why their texture is layered.

I)  Prepare a basic soufflé. You can use a recipe from
http:/lallrecipes.co.uk/recipe/23840/cheese-
souffles.aspx?o_is=Hub_TopRecipe_ |

2)  What raising methods will you use and why?
SI, Sil

Biological raising agents /'y . 1)

In the presence of food. v'a - ; ' “varmth yeast breaks down sugars
and producﬁo v _e-and alcohol, which leads to a rapid growth I

of the mixtt is round its use in the food industry.
Yeas

fung

BpplY
1) Prepare a batter for a savoury roulade using eggs, flour, milk, butter anc
2)  What raising method will you use? Why?
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Yeasts are used in the production of wine, beer, kefir (fermented milk beverage) &

During the fermentation of yeast, sugar is transformed into carbon
dioxide and alcohol, which dictates the final flavour of a given
product. During baking, the carbon dioxide produced turns into air
bubbles. As these expand, the mixture rises.

Yeasts are available in many forms:

e  Fresh —a beige, soft block, with a gentle smell of
mushrooms; it is necessary to grow it first in a bowl with
warm water and sugar before adding to a batch

e Dried —small granules that have to be restored . 1 *_e se
(dissolved in water or other warm liquic’;

e Easy-blend — powder added ~i < v 5the batch

Yeast is usuallimsec i r lLction of heavy, sugar-rich
and Iow—fat@su:n as bread, bread rolls, pizza or doughnuts.

<SEEEE
wate
suga

Fresh yeast.

Apply

)  Prepare a bread dough with the use of bicarbonate
of soda, and one using yeast. Compare the time
needed to prepare and bake the doughs.

2)  Compare the taste of both breads.

3)  Assess the nutritional value of both breads.

S, S4,S10,S11

COPYRIGHT
PROTECTED

2

9

09

Education

Course Companion for AQA GCSE Food Preparation and Nutrition: Food Science Page 39 of ¢



3.3.2.5 Check your understa

I. Which of the following statements is TRUE about mechanical raising ag

they incorporate air into the food

they incorporate carbon dioxide into the food
they produce alcohol

they produce carbon dioxide

an o

2. Sieving is a mechanical raising agent because... (I n ark)

it traps air between fat particles

it traps carbon dioxide be: 1« fal .drticles

it traps air betwee . s\ - zarticles

it traps ce=Y - .« “ue between starch particles

3. ENOT used to produce... (I mark)

a. beer O b. wine
c. kefir O d. buttermilk

an o

4. What gas is produced by the use of baking powder? (I mark)
a. carbon oxide O b. oxide
c. hydrogen O d. carbon dioxide

5. During fermentation of yeast, what substances are produced? (I mark)
a. carbon dioxide and alcohol O b. water and alcol
c. carbon dioxide and water O d. carbon oxide ai

6. Give three examples of mechanical raising agents and explain how they
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3.3.2 Quiz-ine

Fill in the answers to the questions below to reveal a phrase relevant to food safe

[EEN

) The unbreakable polysaccharide (5)

N

) They prevent oxidation (12)

w

) What you obtain when whisking egg white (4)

S

) The gas produced by yeasts (13)

ul

) Produced when water boils (5)

N

) Process in which food is briefly put into hot water (9)

7) Short chain of carbohydrates (7)

8) The protein in flour (6)

9) Process in which the structure of protein is damaged (12)
10) Substance created when sugar is heated (7)

11) A mixture of water and oil (8)

COPYRIGHT
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Answers

Chapter 1
3.3.1.1

Things to think about (p. 4):

Examples could include deep-fried foods, such as chips, which are high in fats. To digest tk
be produced in the gall bladder, and that puts extra strain on the liver. Modifications coul
that the surface of the food is sealed and the food doesn’t soak up as much fat.

Also, raw vegetables might be difficult to digest for some people due to high insoluble fibr
steam or boil them to break down some fibre and improve digesti~ .

Things to think about (p. 5):

1. Students should notice that foods v .= (a = 1czen usually have longer date marks ti
raw fish and fish salad. Sti'd .4 “shc 111 aiso notice that highly processed, sterilised @
with a ‘best before’ 7~ ai_.ather than a ‘use by’ mark.

2. Studenj Id .1 v. aconclusion that a ‘use by’ date mark is used on fresh, easily s
process 1 products, while a ‘best before’ date mark is used on foods which aré
way that"®otects them from the external factors and significantly extends their shel

Check your understanding
Q1: C,Q2:B,Q3:D,Q4: A, Q5:C
Q6: Any three from:

. convection

e  conduction
e  radiation
e  starch gelatinisation
e  water absorption
e  caramelisation
Q7: Various answers are possible - student is to indicate three products and at least |
them.

For example, any three from:

e  pork-chops /stew / baked / fried / boiled / in a soup / sausage / paté / ca
e  carrots - boiled / steamed / baked / fried / in a stew / in a soup / pureed (1
e  potatoes - boiled / steamed / baked / fried / stuffed / chips / crisps / salad
e eggs - hard boiled / soft boiled / fried / stuffed / salad / paste / poached /s

3.3.1.2

Things to think about (p. 17):
Examples could include:

Advantages
. e Vitamins diss
* low-calorie when drainin
Boiling e No added fat e Loss of vitam
e Quick
; e Loss of coloul
e Preser & A =1, ldtional value of food
Steaming (tanred e Can't be usec
Food becomes tender pork, as it wa
# Hard to overcook
e Develops the flavours
e Helps to obtain a desirable texture .
. . e Time-consum
Simmering | ¢ Helps to cook the food evenly throughout !
. . e Cancause vit
e Helps to obtain the desired texture, e.g. by
evaporating water the food becomes thicker
Helps to preserve the nutritional value and
. ° P P v it val e The food doe
Blanching colour of the food hard/tough
e Quick 8
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Advantages

e Good for preparing delicate ingredients
Poaching e Helps to preserve the texture of the food
e  Food remains juicy

Can'’t be usec
they would t:
Vitamins can
then drained

e Seals the surface so the food remains juicy

Time-consur

Braisin Causes vitam
& e Improves the texture of the food

and long- coc

. Time-con
e (Creates an attractive crust F:)oz :::a s::
. e Develops flavours through dextrinisation and . i N
Baking . high or the til

caramelisation
- The long cool
e Improves palatability of food

temperature

e (Creates an =7y 2uSi g i ust/surface
Roasting e Helrs a9 o uee calorific value of food as fat

@ 1 1. o.aleaks out of it

Causes vitam
and long cool
Time-consumn
Can increase
fatis added t

e Usually quick
Grilling e Usually low-fat
e Helps to preserve the nutritional value of food

May create h
the very high

e Very quick
Dry frying e Helps to prevent the nutritional value of food
e Helps to lower the calorific value of food

Very high ten
burn very qui

e  (Creates a crunchy crust

preserved

Shallow . - Increases cal
frying e Helps to obtain an appetising C0|Ol.1r N High tempert
e Seals the surface so the food remains juicy
e Very quick
e Helps to prevent the nutritional value of food
Stir frying s Low-fat Can’t be uset
e The food remains crunchy pork as they
e  The colour of food (e.g. broccoli) is usually

Check your understanding
Q1: 3,Q2:¢,Q3:b,Q4:3,Q5:a
Q6: Two marks for:

e  cuftting damages cell walls

e  celljuices spill out and cause enzymes to work on the surrounding cells

Q7: Any three from:
enzymatic browning
loss of vitamins
changing texture
altering texture
garnishing

glazing

alteriggnus = alae
uiz-ine: @
. Shelflife Salmonella

Q

1 6.

2. Roasting 7. Infrared

3 Microwaves 8. Convection
4. Conduction 9. Texture

5. Essential oils 10. Stir fry

Hidden phrase: food safety
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Chapter 2
3.3.2.1

Check your understanding
Q1: d,Q2:b,Q3:¢,Q4:d,Q5:b
Q6: Any two from:
¢  Yeastferments and produces carbon dioxide.
¢  Gluten forms a net, which traps air bubbles / carbon dioxide.
¢  Gluten fibres are elastic and can be stretched.
e  Thisallows dough to rise.
Q7: Any four from:
¢  Proteins denature when heated.
e  Proteins coagulate in the presence of salt or mild aci '
e In quiche Lorraine eggs are beaten and por»=c v, 4p.
e  During baking, the proteins in the eg7 /ix ur;y dcnature and coagulate thanl
thick/stable.

3.3.2.2

Q5: Three points for:
e  Starch undergoes gelatinisation in the presence of water and heat.
e  Starch molecules absorb water and swell.
e  Absorption of water leads to thickening of a given mixture, e.g. a soup or sat

3.3.2.3

Check your understanding
Q1: b,Q2:d,Q3:¢c,Q4:¢,Q5:b
Q6: Two points for:
e  Fats are hydrophobic and repel water molecules, leading to layering.
¢  Emulsifiers prevent the mixture from layering,.
Q7: Four points for:
e Inshortening, fat molecules create a hydrophobic layer around starch mole¢
e  This prevents gluten in starch from accessing the water.
¢  Gluten cannot form long fibres without water.
e  Therefore the pastry is crumbly/crunchy/brittle, rather than spongy and el

3.3.2.4

Check your understanding

Q1: b,Q2:b,Q3:d,Q4:d,Q5:d

Q6: Two marks for:
¢  Enzymatic browning is primarily caused by an enzyme (oxygen accelerates
e  while oxidation is primarily caused by oxygen

Q7: Any three from:
e  protection from oxygen by covering food, e.g. witt. < 1. 7 film

e  protection from oxygen by packing food ir v« ze - ree conditions CO PYR'GHT
e  using proper tools which donot~-»' * cc, ceroriron

e useofacid such aslemon ‘"« 3 v acgar PROTECTED
e lowering temperat: .« ~, m i.ng food into the fridge

®

blancking Y i o ) aedctivate enzymes
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3.3.2.5

Check your understanding
Q1: 3,Q2:¢,Q3:d,Q4:d,Q5:a
Q6: Six points - any three for a mechanical raising agent and any three for the mecha

. 1. Eggs are whisked with sugar to make meringue or sponge cake;
Whisking wghgich air bubbles are tragped. s pone
Beating Liquids are beaten to make a batter; air bubbles are trapped in |
Folding Air is being trapped between layers, e.g. in flaky pastry.

Sieving Air is being trapped between starch particles (but also icing sug
Creaming Air is trapped between fat and sugar particles in the mixture.
Rubbing in | Rubbing the fat into flour traps the air in the mixture.

Quiz-ine:

1. fibre 7. dextrin

2. antioxidants 8. glutex

3. foam 9. e tu alion
4. carbon dioxide '\, 2. ramel

5. steam ~1. emulsion

6

. blanch@ ’
Hidden phr e 00d science
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