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Teacher’s Introduction

This resource is designed to meet The Science of Food (Area 4) element of the Edugas GCSE Food Preparation and
Nutrition qualification.

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

Chapter 1: Chapter 2:
The effect of cooking on food Food spoilage
e  Why and how food is cooked e  Food safety principles
e The positive use of microorganisms in food e  Bacterial contamination and how to prevent it
production e  Food wastage
e  The working characteristics, and functional and
chemical properties of cooking ingredients

How to use this resource
The resource covers all aspects of The Science of Food 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.
Based on the suggested application of skills section of the Edugas GCSE Food Preparation
Skills and Nutrition specification, these test learners’ skills in food safety through practical
application.
Studv i Useful tips are given to help the learner concentrate on important aspects that may appear
yp in the final assessment.
Check your Multiple-choice, short-answer and extended-answer questions appear at the end of each

understanding | section to test knowledge and develop 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, March 2018

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: The effect of cooki

Overview

In this chapter you will
learn why we cook food,
how heat is transferred to
food and how the cooking
method can affect the
nutritional value and
palatability of the dish. You
will also discover why and
how various ingredients are
used in cooking. In this
chapter you will also learn
how food is made with the
USe Of MiCro0[Cagwes.

Aeration

Conduction

Convection

Dextrinisation
Radiation

Emulsification
Enzymatic browning

Foam formation

Food safety
Gelatinisation

Gluten formation

Oxidation

Plasticity

Protein coagulation
Protein denaturation
Shortening

e o e

10000000 O

Learning Outcomes
After studying this chapter you should be able to do the following
identify the main reasons behind cooking food
identify foods that cannot be eaten raw and reasons for tha
learn how cooking affects foods' features such as appearan
learn how preparation affects foods' features and nutrition
define what conduction, convection and radiation are
know how conduction, convec* = d radiation work and w
indicate the main pr ces 551 tawe place while cooking d
identify o o ch ore produced with the use of microorg
- anrle 3 i the functional and chemical properties of cooki
,Q~fexﬁiain why certain chemical reactions take place

indicate how to prevent or trigger certain reactions

identify the main reasons why particular results may not be
remedy the situations in such cases

The process of incorporating air between fat parti
a food mass lighter

The process of exchanging heat between two obje
temperature, without the use of any means such
(thus, the objects must touch each other); this is t

A process of exchanging heat between two object
air; this is an indirect way of transferring heat

The process of breaking down long starch chains i

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

The process of combining water and oil together t
The process of enzymatic breakdown due to plant
leakage of enzymes

The process of trapping air bubbles between prot
a mixture lighter and more susceptible to growth

All conditions and actions taken to make food saf

The process of breakir

At se chemical bonds
presence of woat .

u _reating a strong, elastic, netlike st

Type of invisible radiation emitted by all living org

Type of electromagnetic waves with frequencies o
300 GHz, used, for example, in microwave ovens

The process of substances (such as vitamins) decom

Elasticity; ability to easily change shape or physica
The process of changing proteins from liquid to ge
The process of damaging proteins’ chemical struct

The process in which fat particles surround flour p
formation impossible
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Why and how food is cook

Knowing how various cooking ingredients react to different preparation and coo
obtaining a healthy, tasty and appetising dish. The temperature and time of coo
selecting the correct cooking method.

The reasons why food is cooked

Food is cooked not just to taste nice, but to make it safe, change the textures, to
provide variety in our diets. Let’s explore in a bit more depth some of these rea

To make food safe to eat
One of the greatest advantages of cooklng is that (1
harmful substances. i y

s our food safe to eat

A sa Species of bacteria known to cause food pc
A.action include stomach ache, nausea, vomiting, diarrho
commonly in eggs, poultry, meat and milk, and in product
creams. For this reason, it is not advisable to eat these pr
Also, it is better not to freeze the food again once it has b
defrosted, because it allows bacteria to grow.

. / Other bacteria found in food include Escher.
Study tip - ' (which usually live in our bowels but are po
Cooking is a way to ensure when in food), Shigella (which causes dysen

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

One of the most dangerous bacteria found in food is Clostridium botulinum, whi
a toxin that paralyses the nerves and may lead to death (if it paralyses the interc
muscles responsible for breathing). Happily, there is a visible sign of its presenc
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 at temperatu
appropriate time ensures that all the bacteria and spores are neutralised.

Other poisonous agents in food include toxins, pesticides, enzymes, mycotoxins
e Solanine is a green-coloured toxin present in badly-stored potatoes (it is prc:
when they are exposed to sunlight), green tomatoes and other foods. Eatin:
them raw may cause stomach ache, diarrhoea or fever §9 |t is best to cook i}
thoroughly to avoid such troubles. e
e Aflatoxin is a harmful substance producec b: m
grains and other products whlch e e
very toxic and can Iead e S
inflammatian, ec 2.
cancef

It i‘s often found in p
2d in'improper conditions. They

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 livin
cells which causes trichinosis if eate
infection include very high fever, shiv:
pains. To prevent that, all meat is ca
before it can find its way to shop

Course Companion for GCSE Edugas Food — The Science of Food Page 3 of 98
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To develop taste and aroma

Cooking allows development of flavours in a number of ways:

e |t evaporates water and therefore makes the flavour of its residue more pr

® |t causes sugars to caramelise, which is especially advantageous in such pro
and even certain vegetables, such as onion or carrot.

e During cooking, aromatic molecules evaporate and make the smell more in
compounds present in foods are called essential oils (present in large amou
mint).

o It allows combination of different ingredients, which leads to developing ne

Traditional Irish stew is
which allows the
characteristic textur

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 ch
breaking down the structure of cells and freeing the aromatic chemical compou
ingredients is also helpful in developing the desired flavour and smells, e.g. by a

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 who
experience various digestive issues: babies, the elderly, and people suffering
from Crohn’s disease or irritable bowel syndrome (IBS), etc.

Cooking (especially frying, grilling and baking) also makeC i Qin foods
crunchy/crispy — which is more desirable by some . ,,f'uués meat, bread
and pastries, and chips and crisps.

During cooking, some for A their physical state — from liquid to solid
(or the othegell ar i, 2*vou can obtain the desired texture by simply
adjusting cd me, e.g. four minutes for a soft-boiled egg and 10
minutes for -boiled one, or 10 minutes for a thin sauce and 30
minutes for a thicker one.

Things to think about

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

Course Companion for GCSE Edugas Food — The Science of Food Page 4 of 98
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To improve shelf life
Applying high temperatures is a great way of preserving food. This is because mi:
harmful microorganism species die at temperatures above 65 °C. For that reas
cooking kills most of the bacteria or mould normally present in food and preve
spoilage. This way, if correctly stored, food can last longer and maintain all of ite
nutritional values.

Things to think about for discussion and t

Discuss the ‘use by’ and/or ‘best before’ dates of various fooc
items that are stored differently. For exan »le, fresh fish, fro
fish and tinned fish. Note down w! _ ! . 1 e food items are
cooked or not and how th - it p> the longevity of the

ed féods and raw foods have a 'use

o Different cooking techniques allow us to prepare the same product in a nu
fried.
e Different combinations of foods, seasoning, herbs and spices make it possik
number of different dishes using the same main ingredient.

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

Lasagne, steaks and burgers are examples of foods made with beef, but each has a unique }
they are prepared and cooked, and through the combinations of other ingredie;

To improve the food’s appearance

During cooking, various chemical reactions change th.:
appearance of the food. For example, carar:= sz m
dextrinisation cause bread to form = « ! 'trg;uét, while
fermentation causes it to ri : .on between proteins
and sugars, caled t' < > 3. d reaction, is responsible for
creating th k) ¢ .our of roasted meat, coffee or cocoa
beans. The % n of bicarbonate of soda with water
causes muffins to rise and obtain their sponge-like texture.
Prolonged cooking can also affect the food’s appearance in a
negative way, e.g. red cabbage would become blue-green
and mushy, while green beans would become dull grey.

alle

Course Companion for GCSE Edugas Food — The Science of Food
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Different methods of heat transfer

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

Radiation

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
the pan or pot you’re cooking in. The molecules of the metal vibrate, and
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.

COPYRIGHT
PROTECTED

Heat causes metal partic’: o . he saucepan and causes food molecules t
kinetic energy and heats the food.

 Education

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

Course Companion for GCSE Edugas Food — The Science of Food Page 6 of 98



Convection

Convection is a way of transferring heat through migration of water or air partic
heated, water or air particles move up, and when chilled, they move down. The
convection currents, are used in cookers, during the baking, boiling, poaching an
transferred indirectly through the use of water or air.

-

water/air

Saucepan 2

™

Saucep

Heat is transferred indire
through water or air parti

I) Prepare a chosen sauc

2) Explain how conductio
during the process.

3) Explain why it is neces
mixture.

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

© cool even more

air/water ‘ s the molecules
particles cool s

astheyare and begin to
further from @ drop

the Lt s regadd

Convection
currents the air/w
hot air/water ";0|eCU|eS
oes up own, gr
# density,
fall
air/water is

heated up by
the heat source,
e.g. hob

Course Companion for GCSE Edugas Food — The Science of Food Page 7 of 98
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Radiation
Radiation is a technique that involves waves of heat being sent to the food — it
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 the food.

He:

5

Grilling/barbecuing is a classic way of Infrared radiation is also used in
using infrared for cooking as the matt toasters.
black coal is effective in emitting
infrared rays.

Microwaves are also a kind of electromagnetic radiation, but they are longer th
infrared waves. They are, most obviously, used in microwave ovens. The wave
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. £

the meal can be warmed up quite effectively, but the use of microwave ovensiis |
which contain a high proportion of water.

It is also important to remember that microwaves can bounce back from shiny su:
for example, aluminium foil or plates with metallic decoration into a microwave ;

How a mi:

Transformer chang
high-power electri:

Magnetron creates

Microwaves are se:
an antenna.

Microwaves heat

Water molecules v

Course Companion for GCSE Edugas Food — The Science of Food
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Why are heat transfer methods combined?

Conduction, convection and radiation can often be combined when preparing a
methods allows us to obtain the desired texture, flavour and appearance of the {:
various methods of heat transfer when the dish we’re preparing consists of ma
pastry and filling, as each of them often needs to be cooked differently. The ta

Cooking method How it works

The heat from the heating element in the oven i
transferred to the baking tin, which then
Baking, roasting transfers it to the food inside. The food warms
up thanks to conduction and through convectio
as the hot air inside the 0. . irculates.

The heat from the . _aunsferred from the
pantoth ... - & as the water creates

o ave 1 . currents, it passes the heat through

Boiling, simmering, stewing

which creates convection currents just as in
water. That’s why frying in oil uses both
conduction and convection.

As the heat radiates from the heating element
(e.g. coal), it heats up both the food and the
grill/tin it is placed upon. As the grill/tin warms
up, it begins to heat up the food through
conduction —that’s why grilled foods are
‘striped’!

Deep-fryin ilow-frying

Grilling, barbequing

An example of how various methods of heat transfer are used when preparing a

Making spaghetti bolognese requires three steps:

1. Cooking pasta
To cook the pasta, you need to boil the water first, and then add pasta. Th
process uses conduction (to transfer the heat from the saucepan to the
water) and convection (to transfer the heat from the water to the pasta).

2. Making a sauce
To make the sauce, you need to fry onion and meat first —this process use
tomato sauce and simmer the sauce for a long time to reduce it — during th
as the sauce contains a high percentage of water.

3. Combining the sauce with pasta and ad”i. g * . COPYRIGHT
At the end you can decide to sro. =\, +idish with grated cheese. Asyou PROTECTED
5t 4 j—that’s because it is heated by radiatio

Things to think about 19

W@ Think of other dishes which use various methods of heat transfer. Ex
transfer happens.

s

| Edu::czt‘icﬂ
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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
ppetY — i

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 ta

COPYRIGHT
PROTECTED
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How cooking affects food

Cooking affects food both externally (which makes it look different) 5
and internally (which changes its features such as texture). Cooking BP:
also affects the nutritional value of foods. That’s because certain
micronutrients — such as group B vitamins, vitamin C and vitamin A —
are 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.
Most vitamins are damaged by high temperatures; for exanw'}_, 50% of
vitamin B6 and 70% of folate will be damaged durlr"T v ng At is also
important to remember that some vitamins - w soluble. This
means that they will dissolve in w~+ = - £ aviling and will be lost if the
water is drained. ‘

used. In meat, protein fibres will shrink and push out water {or jus), so the me
Denaturation and coagulation will cause eggs and pastry to set and become
solid. Dough and cake will rise —due to either yeast or chemical leavening
agents producing carbon dioxide. Rice, pasta and other starchy foods will
absorb water and increase in size.

Colour

The colour of the food usually changes due to the Maillard reaction,
caramelisation and dextrinisation, which cause the food to become
golden or brown. Some vegetables, such as red cabbage or beetroot, will
lose their purple colour and become blue or brown if cooked for too long
—the colour may then be restored by adding an acid, such as vinegar.
Green vegetables, such as spinach or broccoli, may lose their colour and
become dull. To avoid this, they should be cooked for a short time only,
and preferably in a lidded pan.

Texture
High temperatures cause food ingredients to change their chemical structure.
(meat, vegetables, fruit, rice or pasta), while others will become crispy and cru
Starch gelatinisation and water evaporation will cause sauces to thicken. Coagul:
proteins will cause eggs to set and change from liquid to solid. Dough and cakes
due to carbon dioxide, air or steam action. Sugar will caram = se and create a cri,

Smell
The smell of hot foods is usually m=>
compounds in foods are ey
especially wh

nced than that of cold foods. Tha
~sund filling the air, which makes them easi
of simmering a stew.

Flavour
The flavour of food may change due to changes in chemical structure or due to
other flavourings. During cooking, starch will dextrinise, giving a slightly sweet tz
leading to a deeper, buttery or nutty taste. A complex chemical reaction called t!
produce numerous chemical compounds which change the flavour of coffee or c:

Course Companion for GCSE Edugas Food — The Science of Food Page 11 of 9
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Palatability

Various chemical reactions which take place during cooking affect all food prope
food is pleasurable is called palatability. It could be described by such terms as *
‘crispiness’ and will usually make food appetising and desirable to the consumer

During cooking, sugar in onion
caramelises, which causes the onion
to change colour and taste (fried
onion is sweet). Some of the
sulphur-based compounds present in
the onion are hy . ¢ ;5, so the smell
will be s se¢ er 5 :d more gentle. The

. . alscwecomes 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.

How cooking affect food

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

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

equipment
available

time available

factors

ingredients
available

Course Companion for GCSE Edugas Food — The Science of Food Page 12 of 98
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Different cooking methods are often combined to obtain the desired meal. Coo
based, dry and fat-based methods.

cooking methods

water-based dry
steaming . _‘l"‘:;:\king
boiling = roasting
grilling
blanching dry-frying
poaching
braising

Water-based cooking methods

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

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

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

»  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 b

o They help to soften the starch and make it more digestible for people.

e  The cooking time may be easily adjusted — it’s enough to probe the cooked .
it's done.

Steaming is a technique which requires the use of a steamer (or simply a strain
steamer, a small amount of water is placed in the lower pan, and food is placed
water evaporates and cooks the food above. This methor‘ i dvantageous bec
vitamins do not dissolve in water because they he . 6 jtaut with it). Foods COPYRIGHT

nutritious and low-fat. PROTECTED

Boiling is one of the mos;+ 5 ; o’ki'hgm‘fnethods in which food is cooked in
sl oo wof this method is boiling potatoes, cabbage or egg
tu‘digest, although it also leads to loss of water-soluble vita

| Edu::-ut‘icfﬂ

Course Companion for GCSE Edugas Food — The Science of Food Page 13 of 9



Simmering is a technique in which food is cooked with a significant amount
of liquid, but on a low heat and for a long time. An example of the use of
this method is simmering a stew. The foods cooked this way will become
soft and tender, but the long cooking time will decrease their nutritional
value.

Poaching is a technique in which small amounts of water (or other liquid,
such as wine or milk) and low heat are applied to food to prevent it
breaking apart. Itis used to cook delicate products such as eggs, poultry or
fish, as it seals their surface and prevents them from falling apart. Itisa
good idea to save the liquid and use it to prepare a sauce to prevent vitamin los

Braising is a cooking method which, technically, ¢
the surface, and then simmered foralon~=*
tender. The long time necessarv - ...
value of a food. P

Boil, fry and roast potatoes. Measure the time they need to cook properl
benefits of different cooking methods versus the time people may have to

Dry methods

Dry methods include those cooking techniques which do not require the use of
roasting, grilling and dry-frying. Since these methods produce high temperatur
special probe to check the readiness of the cooked food (because the surface is

Baking and roasting are techniques that 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 line the baking tin with parchment paper or
cover with fat/breadcrumbs, to prevent it from sticking to the pan or baking tra
Baking helps to obtain soft foods with a crispy surface — such as the crust on to
of bread. Sugar will caramelise at high temperatures and add flavour to the
foods. Starch will break down and become more easily digestible, which may b
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 t* ast with fat or

juice that’s leaking out of it to create a crispy, <hi* y's. 'n_. oasting softens and te:
time required leads to the loss of heat-u v » = viw

Grilling is a technique v! :
out, which g8 it - ;. . .ppropriate for some people, e.g. those on a low-fat
grill foods,

harmful, carcinogenic substances may be produced as a res

Dry-frying is frying in a dry pan — without the use of fat. It usually requires the
(Teflon, stainless steel or ceramic). During dry-frying, fat will melt and leak out
more acceptable for people who cannot consume a lot of fat. The cooking time i:
the food is cooked the more vitamins will be lost due to the high temperatures

All dry methods of cooking are recommended for health reasons to people who
on fats.
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Research (using books or the Internet) a recipe for a casserole or tagine
of how to prepare. What cooking methods will you use?

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,
therefore, damages vitamins in foods. Depending on the quality and quantity of
the fat used, fried foods are more or less appropriate for ol |
example, frying in general is inappropriate for an i |
but shouldn’t be harmful for a healthy in7> .

Fat-based cooklng methc “rént fats, such as vegetable oils, butter, lar

ma rgarmes. i

Shallow-fryi#cquires only a small amount of fat. The fat in shallow-frying:
e  seals the surface and closes juices inside the food (e.g. meat)

e  creates a crispy skin/surface

e gives the food the desired taste

e  prevents food sticking to the pan

Shallow-frying will damage some of vitamin C and vitamin B2 due to
heat, but will 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 sunk in fat, allowing it to cook evenly.
Unfortunately, during deep-frying a lot of fat is 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
Study tlp . constantly in the pan. The technique is spec

Stir-frying, steaming, Chinese). The dish in which food is stir-fried
grilling, dry-frying and method which takes a short time only, so th
poaching are ways of nutritional value and colour.

conserving foods’
nutritional value.

e advantages and disadvantages of all of the cooking metho
n®nods and fat-based methods). Discuss how the use of each of the
health of an individual and how this can influence the food choices th

make.
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Check your understand
Why and how food is coo.

7.

Water is necessary for... (I mark)

boiling

a. baking O b
O d. grilling

c. frying

The flavour of food may be changed by... (I mark)

a. coagulation
c. dextrinisation

1. 5 caramelisatior
+ 4 bothbandc

During cooking. =~ = ‘Il . {+ mark)
@croc « - ze and absorb water
-2 1ts size and lose water

e e

a
O

b. decrease its
d. decrease its

Sauces thicken during cooking because of... (I mark)
a. water evaporation and caramelisation

b. water absorption and caramelisation

c. water evaporation and starch gelatinisation

d. water absorption and starch gelatinisation

oooano

State three reasons why food is cooked. (3 marks)

Explain the scientific changes that take place when baking a lasagne. (4

COPYRIGHT
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The positive use of microorganisms in fo:

Bacteria, yeast and mould can all be used in the production of foods such as bre
bagels, pizza or calzone), soya products (tofu), cheese and yoghurt to name a fe
that only selected species are used in food manufacturing — others may cause m
Microorganisms in food production are responsible for the distinctive flavour, ar:
product, and help to improve its shelf life and nutritional value, as well as digest

The role of yeast, mould and bacteria in food prod

Various microorganisms can be used in food production for different reasons. F
raising agent in baked goods and to ferment sugars in* = a oI in the productic
species of bacteria can be used in the manufactui ng £ sairy ﬁroducts, but also
pickles. Mould is used in the productizz o1 & . ¢ and meat products, and sauces
microorganisms are used in tk AL~ o1 of one product, as the combination
effect.

How is ye! d in bread-making?
Yeast is a type of fungus used in bread-making to make bread dough rise. Yeast
which, in turn, release carbon dioxide. It is the carbon dioxide that makes the d
in bread production is referred to as baker’s yeast (or brewer’s yeast in alcohol

Saccharomyces cerevisiae. Yeast can be isolated from the skins of fruit. Yeast c
for bread-making.

Baker's yeast breaks down sugars and
releases carbon dioxide.
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How is mould used in blue cheese?
A culture of the blue mould Penicillium is used to create the blue-veined appeara
Roquefort (from sheeps’ milk), Gorgonzola and Stilton (from cows’ milk). The
enhance flavour and produce a pungent taste and smell. It does this by breaki
proteins) within the cheese and releasing enzymes. This process also raises the ;

Mould requires oxygen for it to grow. Air holes within the cheese act as pocket
(sometimes bacterial cultures are added to create the holes).

The Penicillium mould culture is found naturally (blue mould grows on lemons)
manufactured in laboratories. The Penicillium mould is non-toxic, unlike other
can be safely used in food production without the risk of »=..c ucing mycotoxins
(from oxygen) once ‘blueing’ has occurred, the ch=..; i

The blue mould culture Peni:i:»
grown in a

How is bacteria used in yogurt?
The bacteria used in yoghurt are Streptococcus thermophilus and Lactobacillus b;
the sugars in the milk (called lactose) and create lactic acid. This lowers the pH k
acidic. This process makes milk curdle, thereby producing yogurt (a type of ferm:
considered ‘friendly’ bacteria as they aid digestion and help to improve gut flo
bacteria are referred to as ‘probiotic’.
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How microorganisms are used in production of meat products
Some fermented meat products such as Spanish chorizo, Italian salami or French
of ‘good’ bacteria and mould. The bacteria are added to raw, minced meat, whe
chemical reactions. The different species and varieties of microorganism play di
production:

s Micrococcus bacteria transform nitrate to nitrite — due to this, the meat ma
the sausage is safe to eat

o lactobacillus bacteria lower the pH of the sausage, making its flavour slight
(through denaturation of the protein in the meat) — the ready sausage is of

e Penicillium moulds create a white coat on the surface, which is desirable in

The ‘good’ bacteria and moulds also help to protec asge from the

harmful varieties, increasing its shelf life.

The fermented meat is ther - = A hsalt and spices, put into natural or
= d.y'and mature. During the last step, some

of these meats means that they can be safely stored even outside the fridge.

Read the article at zzed.uk/8252-sausages and list all of the preservation m
of fermented sausages.

Explain why low temperatures have to be kept during production.

Use of microorganisms in the drinks
When yeast ferments sugar, it produces no
very helpful in baking), but also ethanol. Th
7000 BC to produce wine from fruit, honey a
used in the production of alcoholic beverag
champagne. During production, the sugar-r
and pumped into large containers. There, s
added — they transform the sugar from fruit
and carbon dioxide. That’s why most of the

Champagne is made from fermented

grapes. It is served in tall, thin glasses

called ‘flutes’ so that the CO, bubbles
don’t escape too quickly!
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Other foods made with the use of microorganisms
Fermentation has been used as a popular way of preserving foods around the w¢
though people didn’t understand the mechanisms behind it. Today we know t
probiotic bacteria, mould and yeast. The products made with them usually hav
and texture. These products include the following:

e  Soy sauce, Worcestershire sauce, fish sauce, Tabasco

o Pickles (e.g. pickled gherkins)

o Sauerkraut and kimchi (Asian-style sauerkraut)

»  Milk beverages, e.g. kefir, ayran, Actimel®, Yakult® and kombucha (beverage
bacteria, drunk instead of fizzy drinks)

e Tempeh and miso paste (made of fermented soybeans®

e Cocoa beans (yes — they also undergo ferment=t i & sfo .

e Pu-erhtea .-

o  Olives

e  Fish preserves, e.g. 7

2#ine Mediterranean region, surstromming iri

Yakult is made with the use of Soy sauce is made j
specially selected bacteria species. fermented with m

o>

I. Demonstrate the effect of yeast in making bread rise.

2. Make a bread dough, and finish and shape it for use in pi‘zza, breads, etc.
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0 Check your understanding: the p
microorganisms in food pro

I. Which of the following mould cultures is used in blue cheesemaking

a. Mycotoxins O b, Penicillium O c Spores

2. What is the name for sugars in milk on which bacteria feed? (I mark

a. Fructose 0O b. Lactose O ;. Sucrose

3. Lactic acid causes which type of prc ve. = |r~ _der to create yoghurt? (.
a. Boiling O b far.a, O c.  Whipping L

: *"s o‘f"b;;‘cteria in cheesemaking. (2 marks)

5. Discuss how the processing of salami helps to make it microbiological
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The working characteristics, and function
properties of cooking ingredie¢

Cooking is mostly based on the sciences of chemistry and physics. Knowing the
ingredients is very important, as it helps to understand why and how an ingredie
its functions are, and how to adjust the proportions, cooking methods and time,
assessing why a particular effect has not been obtained —and how to prevent th

The working characteristics, and fur % onal and ch
carbohydrates /

Carbohydrates include sugars, stz..x 5. ,,,.,.fijietéry fibre. They are present in mg
vegetables and fruitto n* .« - 4 4. . Zarbohydrates are the main source of energy
necessary togl

! L . % .nds and conduct all live processes in every living cell.

The chem: ructure of carbohydrates
Carbohydrates are all structured differently and can be split into the following gr

carbohydrates

sugars polysaccharides

monosaccharides I
(glucose, fructose) starch

disaccharides
(lactose, sucrose)

branched
(amylopectin)

unbranched
(amylose)

Sugars include monosaccharides (single molecules) and disaccharides (built of tw
They are found in table sugar, honey, syrups, etc. They d‘j?j ‘ ‘e easily in water.

Starches and fibre are long chains of mo~. = ""’*]aj,',,_.,.és“boﬁnd together.

Starch is the main comnc. &
monosacchzsilik be . . * rether into Iong chains, which can be either
branched o1 ncned (thls may be important when dissolving starch —
the branche®®i& should dissolve more easily). Starch doesn’t dissolve in
cold water, but instead forms a suspension. A suspension is a mixture of
starch particles floating in water, and eventually, forming a residue at the
bottom of the vessel (dish, glass). During cooking, starch can either
gelatinise or dextrinise.
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Dietary fibre is built of thc
bound together into long :
walls, although it is availal:
usually indigestible for h
benefits. Soluble fibre abs
creates a jelly-like substa
a gel. Insoluble fibre will k:
2.0 cooking, which causes pl

Amylose

The table below shows wk:
cooking. Canyou think o

Amylopectin

Amylose is an example ofan Nl hec 1 m.n?‘ while
amylopectin is branched T ilt from thousands
'oj B ,wlecules

ion in cooking
Sweetening Cakes, creams, beverages
Bulking agent Cakes, e.g. sponge
Aeration Creams, e.g. buttercream
= Improving flavour Sauces, e.g. tomato sauce
% | Preserving food Jams
@ Improving texture Cakes, e.g. sponge cake, meringue
Enhancing fermentation Baked goods which use yeast, e.g. brea:
Improving colour Cak'es, bread apd meat (due to dextrin
Maillard reaction)
Bulking agent Baked goods, e.g. cakes, bread
§ Improving texture Goods that are high in gluten, e.g. bread
i | Thickening agent Sauces, e.g. custard, white sauce
Improving nutritional value Goods made with wholemeal flour, e.
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Preparing and cooking with carbohydrates

Food preparation and cooking involve many varied techniques which differently -
and the chemicals it’s made of. Various cooking times, temperatures and the pre
will cause visibly different effects on carbohydrate-rich food products.

™

v

dry conditions

4

wet conditir

high
temperatures

\ 4

4

Gelatinisation of starch
Starch particles do not dissolve in water. Instead, they absorb it and swell, turni
process happens when the mixture of water and starch is heated and is called ge
cooking since it helps thicken sauces and other mixtures, such as puddings. The
constantly to prevent the formation of lumps. In cold water, starch granules will
then fall to the bottom of the vessel.

starch absorbs water

Starch granules in cold water ..~ < ch granules absorb water
- = when heated.

)  Prepare three samples of béchamel sauce: use plain flour for sample |
and again plain flour for sample 3 but do not stir the mixture. What d::
2)  Explain how convection and conduction are applied during sauce-mak::
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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 dextrin
while baking bread (and other starchy foods) and is responsible for the sweet-is
crispiness of the crust.

Place a piece of b
chew for 60 secon
changes from sav
long chains of pol
down by the enzy
sweet short chain
‘molecules of suga
when bread is bei
enzymes, but hea

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

Fresh bread has Lightly toasted bread will Too long a time and
long chains of have some of the high a temperature
polysaccharides. polysaccharides broken toasting will cause
down into dextrins, so its bread to burn. Th

colour and flavour will starch in it will b

change. dextrinised, but

evaporation of wa
will cause it to tas
bitter.

Toast bread on different settings in a toaster (I, 2, 3 4 ad 5) or for differe
(e.g. 2,5, 10, 15 and 20 minutes). Compare th2 6. ~rc ~the bread slices.
both the appearance and the taste of th 2o *" e
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Additional reading: caramelisation of sugars

Sugars include molecules of monosaccharides and disaccharides.
At high temperatures, 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 creme briilée to
create the golden, crunchy top. Caramel is also used in m== - jcturing sweetto

cola-like beverages and is responsible for their da~’.z 6\ 1 co.our.

Carame::

’ pﬁé_:pa‘i'éjroasted carrots and onions.
p A: roast for 30 minutes at 200 °C
Group B: roast for 30 minutes at 160 °C
Group C: roast for 60 minutes at 160 °C
Group D: roast for 60 minutes at 100 °C

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

\_

/ Did you know?
T

~

he 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 the 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
Qnd flavour of bread and pastry, beer and coffee beans.
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Check your understanding: car

I. Tick the box next to each statement to show whether it is true or fal

a) sugar helps to extend the shelf life of foods

b) the main function of carbohydrates is to sweeten food

c) flour can be used as a gelling agent

e waven.... (I mark)

2. Dextrinisation fz' -

knr. © . .4 tomato sauce
ing jelly

O b. making a roux
O d

boiling pasta

3. The process of absorbing water and thickening mixtures with the use

a. dextrinisation O b. caramelisation
c. gelatinisation O d. gelation

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

O b. will swell and
O d.

will absorb wa

5. Describe the function of starch when making sauces and explain how
product. (4 marks)
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The working characteristics, and functional and ch
fats and oils

Fats and oils are built of a glycerol ‘head’ to which three chains of fatty acids are
in the fatty acids are bound together by either single or double bonds. This dete
liquid at room temperature — generally, saturated fats (which have only single b

temperature and unsaturated fats (in which double bonds are present) are liqui

The chemical structure of a fat or an oil is important because it determines its ca
and, therefore, usage in cooking.

three chains of fatty acids

xov@s why we need fats and oils in cooking. Can you think of a

Function in cooking

Improve the texture

Butter in buttercre

Serve as shortening

Biscuits, pie crust,

Extend the shelf life

Baked goods, e.g. b

Improve the flavour

Cream in soup, but

Help to obtain a crispy surface

In fried foods, e.g. b

Fats and oils

Add flaky texture Flaky pastry
Emulsify mixtures Sauces, e.g. mayon
Add colour e.g. butter in shortt:

Improve nutritional value
Carry and improve absorption of fat-soluble
vitamins

e.g. olive oil in salac

e.g. dressing in sala:

Preparing food and cooking with fats and oils

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

Plasticity 4 5.
The plasticity of fats means their abilityto b - si. - aand to melt at different
temperatures (they have differen* =i i . cints). A good example is butter an
lard. They are solid while s Le, become soft and greasy at room
temperature il m juring cooking.

.ypés of margarine which are spreadable at low temperatures
you can say that they have good plasticity.

Shortening

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

L Prepare two shortbread doughs, one using butter and the other using half b

and half oil. Bake the biscuits and describe the difference in texture and taste

Aeration
Similar to foam formation, aeration is the trapping of air bubbles in the fat mixtu
leads to the creation of creams, which can be observed when whisking butter w
or when whipping cream. Aeration is also used to obtain the cloud-like texture
creams.

[) Pour three different kinds of crear: i o ‘
double cream.

- 2 separate bowls: single cr

#u measure the time needed and observe

2) In groups, Whisk €
Emulsification

An emulsion is a mixture of oil and water. Depending on the proportions of ingr
we can distinguish water-in-oil emulsions and oil-in-water emulsions. An examp
in-water emulsion is milk: usually, fat molecules are spread evenly in the liquid,
boiled, they will form a layer on top. An example of a water-in-oil emulsion is bu
how it ‘sweats’ when taken out of the fridge).

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

o=

Hydrophilic ‘water-

Hydrophobic ‘.=
loving’ glycerol head

hating’ ' oid

fat particles will turn their hydrophilic heads towards it, crea

Emulsifiers will attach to oil droplets, keeping them dispersed and making the m
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Did you know?

/Mayonnaise is also an emulsion, made of vegetable oil, egg yolk, vinegar and

e liquid phase — vinegar (sometimes milk is also used)

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

¢ emulsifier — egg yolk; it is a natural source of lecithin, which will suspen
the mixture and prevent layering

Large factories may also use homogenisers — special machines which pump t
and make oil droplets smaller, making it easier to susi - i in the mixture.

Research — -

Read t}; ! ¢ . .ayonnaise jar/bottle and try to define whether it’s an o
i ulsion. Justify your answer.

Research

Check what substances are used as emulsifiers in foods on
https://lwww.faia.org.uk/emulsifiers-in-food/
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Shortening means that... (/ mark)

a. fatty acids become shorter

O gluten fibres b
c.  sugar chains become shorter O

carbohydrate

2. Plasticity means that... (I mark)

a. fatis solid at room temperature
b. fatis liquid at room temperature
c. fatis easily spreadable at room temperatt
d. different fats melt at the same tem et v«

3. Which statements abo .4 = . TRUE? (I mark)
a. fatsdisso! @t 8

' ¢ ke create emulsions

with acid create emulsions

6. Explain why emulsifiers must be used during the production of mayon

Explain the chemical changes that help to obtain a shortcrust pastry. (
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The working characteristics, and functional and ch
proteins

There is a wide variety of food products that are rich in protein. And althought
protein in the diet, they also play a crucial role in creating the desired texture, fl
dish. One of the most versatile protein-rich ingredients is egg. Due to its chemi
various dishes, and for different reasons. Other protein-rich staples include milk
functions of each of these products in cooking are described in the table below.

Function

Binding agent / improve the texture

Cakes, muffins

Coating (adds shine and lengthens ch -

Bread rolls

Leavening agent

Cakes, soufflés

Sauces, e.g. cus!

Eggs L

Thickening agen!
Stabilis~r 2 4

Sauces, e.g. mé.

p: 3o Lié moisture

Cakes, muffins

rove the nutritional value (by adding
protein, vitamins, minerals, and omega-3 fatty
acids)

Sweet and sav

Improve the appearance (used as a garnish)

Garnish in sala:

Binding agent

Muffins, panca:

Milk
Improves the texture Yorkshire pudc::
Improves the flavour Sauces, e.g. ca
Cheese Adds colour Sauces, fillings
Adds texture e.g. on pizza o
Improve the texture (used as a marinade) Meat, fish
Yoghurt —
Improve the nutritional value (lowers fat
and Salads, soups,
. content)
buttermilk - -
Thickening agent (add creamy texture) In soups and sa:
Thickening agent In soups and s&:
Improves the appearance (often used instead
Cream P PP ( In salads and s

of garnish)

Improves the texture

In creams, and
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The chemical structure of proteins
Proteins are large biomolecules built of hundreds of amino acids. Amino acids b
of peptides, and peptides bond together to form longer chains of polypeptides (

amino acids peptides

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

1. Primary structure — when the protei= © - h
chain of amino acids bound *: < 't

ating hydrogen bonds between them, which gives
them one of these two shapes (shown right).

3. Tertiary structure — when the spiral/harmonica clumps more tightly
to form a ball or other 3D shape (usually to save room). In the
tertiary structure the protein is still built from one chain of amino
acids, which now form three different types of chemical bond
(peptide bonds, hydrogen bonds and disulphide 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 structured,
we can begin to look at how different methods of preparation and
cooking can change the structure and chemical properties of a protein.

In the quaternary structure, different
chains of proteins join together to form a
functioning unit, such as an enzyme.
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Preparing food and cooking with proteins

Protein denaturation

Denaturation is a process in which chemical bonds in the proteins are broken, d
happens in certain conditions:

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

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

Acid is also capable of damaging bonds in nr=tin  Ti.s
foam from collapsing (e.g. whipped - ‘h or merlngue) or when marinating

Foam formation
Mechanical

be partially

..ch as whisking, also lead to the damage of protein structu

forming a foam. Foams are used to lighten the texture of food, to make it more
during cooking. Foam formation is used to prepare sponge cakes, soufflés, ice ¢
other foods.

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

[)  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
4)  Write down your observations.

BpplY

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

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

3) Learn at zzed.uk/8252-marinades how to mz': various marinades
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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 the fish 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
texture. Coagulation may also be caused by enzymes, such as rennin used
in cheese production, and heat; for example, when boiling eggs.

RpplY —
I)  Prepare five eggs and boil thor i 0 . ferent time: 3, 5,7, 10 and 20 m
with a pen to know * ! sii 11 "c..iove which egg from the water.

2) Peeltheegor: 4 .4 "*a‘.-n in half, and note down the differences you

Gluten formation D
Gluten is the protein found in certain @s are
grains (such as wheat, rye, barley and Unfortuna:
oats). Gluten is formed from two process u:
kinds of protein: glutenin and gliadin. the same ¢
When mixed with water, they join process wi
together and form a net-like oats very
structure. Gluten fibres are elastic with glut
and can be easily stretched, which found on
gives the dough a sponge-like product i
Gluten gives the dough  Structure. This feature is called which me
make sur

plasticity and traps air plasticity. This is why wheat bread is
bubbles, allowing it to rise.  soft and elastic, and gluten-free
bread is rather fragile and crumbly.

certified
eaten by
amounts

During bread-making, yeast produces carbon dioxide (CO,). The
gluten net is useful because it traps the carbon dioxide bubbles
and allows the dough to rise.

Rpp'Y —
1) In groups, prepare three kinds o* » st. - ui using different flours, s

flour, plain flour and cor « « *h | 54 can use the recipe at zzed.uk/
2)  Writedownyo: . - o
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Check your understanding:

Which process occurs when kneading a bread dough? (I mark)
a. foam formation O b. denaturation
c. coagulation O d. gluten forma
2. Denaturation CANNOT be caused by... (I mark)
a. adding lemon juice O b. adding kitch
c. adding balsamic vinegar O d.  adding spirit
3. A marinade tenderises meat because.. i “m« ‘

a. it contains salt . 0O b itcontinso

c. itcontainsaci” - O d. itcontains pepf
4, o | wkes place when... (I mark)
a ling a shortbread pastry

O b bakingaquichf
c. " toasting bread O d 5

5. Explain three functions of eggs in cooking. (6 marks)

Course Companion for GCSE Edugas Food — The Science of Food Page 36 of

COPYRIGHT
PROTECTED

i

| EdUi‘:ﬁ‘tiGﬂ




Fruit and vegetables

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

o not exposing them to air or light unnecessarily to prevent such processes
oxidation from happening

e consuming the liquid in which they were cooked

e microwaving, steaming, roasting or grilling vegetables rather than boiling th:

e  shortening the time of cooking whenever p055|ble :

e scrubbing instead of peeling

Enzymatic browning -
When you’re peelmg ore « < a‘bles, you destroy the structure of plant ce
valzyme in the ceIIs juices, called polyphenol OX|dase

in a number of fruit and vegetables , such as:

e avocados, bananas, peaches, pears, apples, mangos, apricots, plums, grap
e aubergines, mushrooms, potatoes, lettuce

Enzymatic browning can be slowed down or stopped by either:

o |owering the temperature, e.g. putting the cut vegetables into the fridge
e inactivating enzymes by blanching

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

* removing oxygen — this is applied in salad factories, where salads are pack

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

Freshly cut ban‘:"'r,- : The same bananc

minutes:

Course Companion for GCSE Edugas Food — The Science of Food Page 37 of 9
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The polyphenol oxidase
enzyme is activated by oxyg
molecules from the air.

When the fruit is cut, the
cells are damaged, which
causes the enzymes inside
it to have contact with
oxygen.

Plant cells are full of
different substances,
e.g. enzymes.
The enzyme called
polyphenol oxidase is AN
usually inactive and waits
for the cellto send it a
signal to start working.

fCe ]vblanching

Acid or heat
enzyme so the
its

xplore in more detail why enzymatic browning takes place at zzed.uk/8252-ap

[— Research
E

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 caught (or, more often, stolen) by oxygen
molecules. This leads to food spoilage and loss of nutritional value, leading to
the 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:

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

¢ using antioxidants, either natural of artificial, such as lemon juice, lime juice

e using barrier substances such as salad dressing whic: ¢ fiers the surface of

ApplY — e
e  Take three applec ¢ .« 'f’rt;g gz xinds (e.g. Golden Delicious, Gala and J
e Cutargra'» o cH leave for 30 minutes.

ha L e, you should observe different stages of oxidation — th
different amounts of vitamins protecting them from the proc
e  Repeat the experiment, but add lemon juice to each sample. What d
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Explore the variety of English apples and pears on zzed.uk/8252-apple-vari
antioxidants in them and assess which apple varieties are less prone to enzym
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Check your understanding: fruit a

Oxidation is undesirable because... (I mark)

a. it increases the amount of vitamins to dangerous levels
b. it leads to vitamin loss
c. it prevents food spoilage

2. Antioxidants include... (I mark)

a. vitamins A, Cand K O b. vitamins A, C .

c. vitamins C, Eand K "1 vitamins A E 2
3. Enzymatic browning affects m-.#  ( ;“‘_._,;ark);

a. dairy products - - A O b nuts

c. _meaf ’ O d. fruit and veget

C n leads to... (I mark)

a velopment of a bad smell and flavour
b. loss of nutritional value
c

d

unappetising appearance of the food
all of the above

5. Enzymatic browning will happen more quickly in... (I mark)
a. fruit which is 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

an o

6. Explain the difference between enzymatic browning and oxidation in f

7. Explain three ways of preventing enzymatic browning in food. (6 mark

Course Companion for GCSE Edugas Food — The Science of Food Page 39 of 98
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Other common mistakes

Both new and experienced cooks can make mistakes — due to lack of either skill,
haste is not your friend when in the kitchen, so it is best to always spend your tir::
recipes thoroughly, so that you know what to do step by step, how to schedule
ingredients and utensils to make the cooking easier —and succeed at it! The tab
cooking mistakes which many of us make.

Mistake

Effect

Overcrowding the pan

Instead of frying, your meat and fish beg
obtain that lovely, crunchy crust .

Adding garlic too early

Flipping the food too often

A dish WhICh ic <.y, y burnt and bitter
Fish i= lif ,a‘|“ ;»\_rcook and fall apart,
i f, /CrUSt

Adding wet greens to a par.f
hot oil

boil instead of frying, and you end up w

Breading t? |r?15roperly

The breading falls off. Next time, dip t
and then in breadcrumbs — this way, it

Course Companion for GCSE Edugas Food — The Science of Food
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Check your understanding: the
faults in cooking and how to pre

I.  Why should garlic be added to a dish at the end of cooking? (I mark)

a. to make the aroma less intense O b. toimprove the t
c. toimprove the appearance of the dish [0 d. to make sure it ¢

2. Which method can prevent fruit from sinking to the bottom of a cake

a.  coating it with breadcrumbs L' . washingit thoro
c.  coating it with flour 'L do cutting it very fin
3. What can cause a sauc’. . . : "f*rh. wumpy? (I mark)

O b. lack of agitation
O d. adding too much

box next to each statement to show whether it is true or fal

The longer the roux is cooked, the darker the sauce will be.

Using a high-gluten flour causes cakes to sink in the middle.

Low-fat cream is less likely to curdle than full-fat cream.

5. State three issues which may occur when making a cake, and which ar
of ingredients. (3 marks) .

6. Explain three cooking mistakes which can cause bread to fail. (6 marks

COPYRIGHT
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Chapter 1: Quiz-ine

Fill in the answers to the questions below to reveal a phrase relevant to food sci
black square is a space).

A mixture in which gas bubbles are suspended in a liquid phase (4)

Type of fat used for making pastry (10)

Discolouration of fruit and vegetables caused by enzymes (8)

Traditional Italian sausage made with the use of bacteria and mould (6)
Complex protein formed when flour is mixed with water (6)
Green-coloured toxin which accumulates in badly-stored potatoes (8)
Term used to describe the damage to the chemical struc'rure of protein cau
Lack of this gas can cause bread to fail (6, 7) -k
Vitamin or agent which prevents the negctiv "ef. 27 & COPYRIGHT
Action WhICh prevents Iumps in=-zac , L PROTECTED

LN WNE

[
N R O

The shaded’ s r::a‘;\‘/eal this word:

i

| Edu::-at‘iori
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Chapter 2: Food spoilac¢

Overview Learning outcomes

In this chapter we will look at the After studying this chapter you should be able to do the fo
effects of microorganisms and enzymes | | @ understand and describe the conditions that cause fi
and their role in food spoilage. We will list the conditions needed for microorganisms to gro
also explore different sources of e .

‘ - identify high-risk food items and understand what m
bacterial contamination and food , o
poisoning, and learn how to recognise describe the measures for control of enzymatic actio
and prevent them. Issues with high- recognise the signs of food spoilage such as mould g
risk foods and the danger zone identify the different sni:~ 5 of bacterial contamina
temperatures of cooling foods will be list the mair -1 e - vac.erial food poisoning

eoer o at i symptoms of food poisoning

addressed, along with using
= ani different ways of preventing cross-contamin

000000 O

temperature probes to check that food
is cooked thoroughly.

Aerobic bacieria Bacteria that require oxygen to live and multiply

Allergen A substance —e.g. an ingredient in food, such as nuts, dairy or s
cause an allergic reaction in susceptible individuals

Anaerobic bacteria Bacteria that do not require oxygen to live and multiply

Blanching The process of quickly dropping food (usually vegetables and fr
and refreshing them in cold water immediately after in order to

Blast chiller An appliance that reduces temperature of food quicker than a r
bacteria to reproduce

Cold store A room or large cupboard area where stored food can be kept ¢
Colour-coded Using different coloured utensils and equipment for different foods
Danger zone The temperature range in which most food poisoning bacteria are abl

Date marks ‘Best before’ dates refer to the date at which the quality of foo
used for perishable foods and refer to the safety of food.

Dry food area A dry, dark, ventilated room in which food can be kept stored
Enzyme A biological catalyst usually made from protein which makes fru
Fermentation The breakdown of sugar to form alcohol and carbon dioxide pe
Friendly bacteria Used in probiotic products designed to improve gut flora

High-risk food Food which has ideal conditions for bacterial growth. It can be
eat food that will easily support the growth of pathogenic bacte
heat treatment or cooking.

Microbial spoilage See spoilage bacteria

Microorganism An organism (e.g. bacterium) that is
under a microscope fi

COPYRIGHT
PROTECTED

Pathogenic bacteria Bad bacteriathat &0 e Iiiidss. A pathogen is a microorgan

Perishable o “dse by’ date that will not keep’

Personal hygiene 2 personal cleanliness to prevent bacterial contaminatio

pH/ pH I¢

“Measures acidity/alkalinity: 7 = neutral, <7 = acidic, >7 = alkalin

Spoilage b Bacteria that make food ‘go off’
Spore A reproductive cell capable of developing into another reprodu ‘g
by which mould (and other fungi) reproduce o
Stock rotation Items where items are prioritised subject to a principle of “first in » 9
already in stock are used before freshly delivered items i EdU{:G‘tiGﬂ
Temperature gauge A gauge positioned on the outside of appliances that enables the
Temperature probe A handheld device that is used to check that the temperature in

sources to check its internal temperature
Thawing temperature  The recommended temperature at which food is thawed: 0 °C —

Work surface A surface such as a table or counter top on which food is pre

Course Companion for GCSE Edugas Food — The Science of Food Page 49 of 98



Microorganisms (food spoila

The knowledge and ability to apply food safety principles when buying, storing,
to ensure that the food is nutritious and safe to eat. Correctly handling food pro
and cross-contamination. Let’s have a look at what causes food spoilage and ho

Microorganisms in food (bacteria, mould and yeast

An organism is an individual animal, plant, fungus, bacterium or single-celled life
A microorganism is an organism that is too small to see with the naked eye
and needs to be viewed under a microscope. Microorganismc can be
carried on food or in water and can cause food poisor’ » roorganlsms
can also be used in food production; for exam;:le pa in b|o -yoghurt,
yeast in bread and moulds in blue chv et o

sms in food production

Good

‘Friendly’ bacteria are used in probiotic | Microbial bz:
Bacteria products designed to improve gut flora. | (spoilage bag
disease (pat:
This is used in bread-making. Yeast A single—celE%

Yeast produces carbon dioxide to make dough | family whic
rise. Yeast is also used to make fruit in some pect
ferment and to create alcohol. spoilage thriﬁ
Mould is used in cheesemaking to Mould can gf

Mould .

improve flavour (blue cheese). making them

Microorganisms need certain conditions in order to grow and multiply. These ¢

Food

availability ° urine and ex

e  skin cells

Conditions i Where are micr
micro::;anism i Microorganisms ar
growth oo rubbish / foo
. e clothing
e soil
. e food packagi
E & water
. o air
1 e dust
e saliva
| . e animaland h
"Moisture i ° dandruff
| e  tears
i e  phlegm
i e pus
i e blood

These will be discussed in greater detail later on in this chapter.
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Bacteria

There are ‘good’ and ‘bad’ bacteria — good bacteria are also referred to as
“friendly’ bacteria, and they help to maintain good gut flora (complex
microorganisms that live in the digestive system). Good bacteria are
needed to help digest food and also to make yoghurt and probiotic
products. The positive use of microorganisms in food production was
discussed in Chapter 1.

Spoilage bacteria make food ‘go off’, rot or spoil. This is referred to as microbia:
sometimes smell spoilage bacteria. Microbial spoilage is caused by bacteria, ye

e dirt and soil (unwashed vegetables and salads)
s  food waste

Research

Things to think about

Think about who is most at risk from food poisoning, and why.

Good and Bad Bacte

: + ESCHERICHIA COLE
“Saveral types inhabit the hum
{evels of other 1t They are involved in the prod

module’ s iiun of vitamin K2 {essential for b
rodin g wigens, prevent clotting} and help to kee
e tormation and bad bacteria in check.
“produce vitamins.

SIFIDOBACTERIA oo "
The various strains halpdo 5

But some strains con lead to i

CAMPYLOBACTER EMTEROCOCCUS FAECA
C. jejuni and C. coli are the strains most A common ogouse)of
commonly associated with human disease. - postsurgical infections.

Infection usually occurs through the ingestion
of contaminated food.
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Yeast
Yeast is a microscopic fungus used in the fermentation of food products such as
Fermentation is a process caused by combining yeast and sugar. Yeast turns sug
‘rise’ by producing carbon dioxide {(CO3) gas. Yeast can cause digestive problem
cause food spoilage through fermentation (as yeast uses up sugar and produces
becomes sour and slightly fizzy, which is not necessarily desired in most foods).

contain yeast.

Yeast has an important role in bread-making — it makes dough
strengthens the bread dough and its fermentation develops fl

Mould
A mould is a fungus that reproduces via spores, which grow on organic matter, s
conditions are present, i.e. warmth and moisture. Mould is used in the producti
Stilton, Gorgonzola and Roquefort, and produces a blue-veined appearance. Blu
taste. Mould in food produces enzymes, which break down the food and cause
eat. Mould can also cause allergic reactions and produce harmful toxins called n

Mould in Food Production N

Mould in blue
cheese gives a blue-
veined appearance
and a pungent taste.

Mould in bread © - ¢ ib : wich initially a white or greenish co

Did you know?
The mould used in cheesemaking is Penicillium. \
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The role of temperature, moisture, pH and time

To survive and multiply, bacteria need certain conditions such as time, food (pre
warmth and moisture.

Imagine a frozen chicken (high in protein, moist) left to
thaw on a sunny windowsill (time, warmth). Freezing
the chicken has slowed down bacterial growth, but as
soon as it starts fo thaw, the conditions become right
for bacteria to grow. The optimum fempercture fors:
bacteria to grow is the human body teme=r i .
37 °C. The combination of time anc.v. ar ith :..}5s the
bacteria to start growing .73y ¢ 1 art to divide
every 10-20 minw .z T iission process) and
bacterla will = 4 0 sy and the food will be in the
DANGER ZONE.

Control of microorganisms - temperature
Bacteria can multiply at temperatures between five degrees centigrade (5 °C) an
degrees centigrade (63 'C), with the optimum temperature being 37 degrees
centigrade (human body temperature). Even if cooked at high temperatures, h
food (i.e. any food that has been cooked and will not go through any other proc
kill bacteria, such as a chicken or an egg mayonnaise sandwich) passes through
DANGER ZONE as it cools down. Between the temperatures of 5 'C and 63 °C is
bacteria can grow and multiply. Bacteria can be killed off at temperatures of at
If reheated, the centre must be at least 82 C.

Although bacteria can be killed at temperatures of 75 'C or above, at temperatu
slow down ready to grow and multiply once conditions are right, i.e. the food p
Freezing food at the recommended temperature of -18 'C does not guarantee t
it will slow it down. Bacteria may still be present and given time, warmth, mois
these elements, bacteria start to grow and multiply.

Control of microorganisms — pH

pH refers to neutrality, acidity and alkalinity with pH playing a part in controllin
been used for centuries (such as in pickling) to control micre< :ganisms in food.
and pickled foods have a pH of 4.8 and below (acidi<) “ - .ne pH scale, 7 is neu
7 is acidic and over 7 is alkaline. Lemon juic: = 1d ;f{‘lfj_;,zsar are acidic.

PH Scale

[ ¢ HEMM 8 [ o [ 10
A
r N\

Acidic Neutral

Litmus test

Litmus paper allows you to test the acidity of food yourself. A pH test kit contai
litmus paper and a colour chart. The litmus paper is dipped into the food and
then compared to the colour on the pH chart to determine its acidity or alkalini
Litmus paper changes colour depending on the pH. Itis red when acidic and blu
when alkaline. If you dip blue litmus in an acid such as lemon juice it will turn r
you dip red litmus paper in an alkali such as baking soda dissolved in water, it w
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Control of microorganisms — water availability ?,99
Bacteria, mould and yeast need moisture in order to survive, and the

availability of water within a food item determines whether these
microorganisms can exist or multiply. Dehydrating or desiccating foods

helps to inhibit moulds, yeast and bacteria. This is why drying foods can

be an effective preservation technique that helps prevent spoilage and increase
Preparation for drying may include washing and blanching fruit and vegetables
begin to grow on partly dried foods. Some nutrients, such as vitamins C and A,
The food preservative sulphur dioxide is sometimes added to dried foods to pre

apricots) and to prevent loss of vitamins. Sulphur dioxide is listed as an allergen

reaction in some people.

Pres~rv ig'i = ., such as fruit, throug
¢+ seator centuries. Examples of
_ Luisins, sultanas, nuts, apricots and to
include:

e  Sun-drying

e  Oven-drying or microwave-dryin
e dehydrators or air-dryers

Research

Look up house rules on temperatures and bacterial contamination on the G
Standards Agency website using the redirect URL zzed.uk/8252-food.gov

Things to think about

Why is the optimum temperature for human pathogens 37 °C?
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Signs of food spoilage

Spoilage refers to decay and decomposition of food items. Food that
has decayed or is in the process of decaying may lose some or all of
its nutritional value and may not be fit to eat. Correct storage of
food can help to prevent spoilage. Enzymatic action causes

ripening (e.g. of fruit such as bananas) and browning of some fruits
and vegetables. Yeast reacts with sugars to cause fermentation.
This process can occur with fruit such as grapes which contain naturally occurri
Yeast and mould growth are signs of age and spoilage. Other fruits that can be
blueberries, strawberries, blackberries, tomatoes, raspberries and also citrus fr

Spoilage can be slowed down by:
. preserving food
. handling food correctly
e storingfoodatcrr o &

eratures

cause a process of decay that can be recognised from:
. by the colour of food — e.g. browning

. by the smell

. by the texture — e.g. wrinkling or shrivelling

. by the taste

. by mould growth

Bacterial growth can be prevented by using preservatives such as salt and sugar
lemon juice. Preservatives may also be used in food, such as sulphur dioxide fo
browning) — sulphur compounds may appear in the ingredients list as sulphites
metabisulphite, potassium bisulphite, sodium metabisulphite or sodium sulphit
may cause an allergic reaction in some people. To prevent spoilage food preser
as the following:

. Curing, salting and pickling

. Smoking

. Vacuum sealing

. Heat treatment (e.g. UHT) and pasteurisation

° Low temperatures

. Drying

. Irradiation

Research

Look up t

he general '= i . "iions regarding food law at the Government's
Agency vy b U

U edirect URL zzed.uk/8252-food-law
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Prepare fruit and vegetables to prevent yeast and mould growth

Some fruit and vegetables sustain yeast and mould more readily than others (e
and need to be prepared carefully in order to prevent their growth. Preparatio
skinning fruits and vegetables (yeast and mould growth is contained on the ski
deter the growth of microorganisms.

e

Skin a tomato
(take care with hot water and sharp
implements)

Using a knife, slice an X on the base of
the tomato. Place tomato in a bowl of
boiling water to loosen the skin and
leave until it starts to curl around t'..
X. Pop the tomato into 2! w. & s 1y
stop the cooking rr & Sp
and thgil-|

Soil contains path
present on unwas
= grains, such as rice ;

vegetables helps to ;

After washing fruit :
chilled to deter m

some exceptions be

Did you know? ‘
Some fruit has to be ripe before placing in a refrigerator W Re
as chilling stops the fruit from ripening (e.g. melons, .. Etc?}
oranges and tomatoes).
. \e
o 7
9\“] I I. Der~r 4 s'w.shing and chilling COPYRIGHT

i gedibles PROTECTED

List three food items that
quickly show signs of de- »

2. Demonstrate different ways of p
control enzymatic browning.

Things to think about

 Education

Why do some foods show signs of spoilage before others?
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Signs of food spoilage [enzymic action)

We have looked at how the growth of bacteria, yeast and mould can cause micr
at how enzymes can cause cell destruction (called autolysis) in some foods. Aut
or self-digestion of cells by their own enzymes.

An enzyme is a biological catalyst usually made from protein. Enzymes can do t
e Help fruit to ripen
e Cause discolouration of fruit and vegetables
e Cause oxidation. When chemicals in food are exposed to oxygen, this ¢
molecular structure (such as the way in which an apple browns as soon
oxygen). The oxidation process can cause the los< « £ wtrients, such as v
vitamins B and C) from food. Antioxidant - : 5 can help to prevent

A ":'Fo“r“example, developing flavou

vegetables helps to stop the enzymatic action within food
which causes discolouration and other changes such as loss of flavour,

colour, texture and nutrients. Blanching is recommended before freezing or
drying fruit and vegetables. Although blanching can protect fat-soluble
vitamins from breaking down, it can also cause the loss of water-soluble
vitamins. However, this process is less destructive than overboiling. Certain
acids, such as citric acid or ascorbic acid, can also be used to prevent browning
in fruit and vegetables. For example, lemon juice can be used to lower the pH a

Fruits which exhibit enzymatic browning: apricots, apples, bananas, pears, grap

Vegetables which exhibit enzymatic browning: lettuce, mushrooms, potatoes

Things to think about

Think about why some foods exhibit oxidation and enzymatic bro
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High-risk foods

Bacteria prefer moist foods that are high in protein and as they exist where the
time. Given one or more of these conditions, they can start growing. Foods int
fish, shellfish, eggs, milk and dairy products. High-risk foods are foods that hav
down to be served cold later. High-risk foods will not go through any other pro
should be kept hot and cold foods should be kept cold. Bacteria numbers can b
thawed or reheated.

When dealing with high-risk foods, you should ensure that:
e your hands are clean throughout the day and handlmg is kept to a mini
e  stored food is kept covered :
e temperature is NOT within the danger zor- : & f{iem 5°Cand 63°Cfo
* raw food and high-risk food are k-~ © na ~.e = clean utensils after cho
bacteria transferring frow "4~ tu the board, work surface or utens
contammatlon wit oseot foods Store raw meat on the bottom
dripsimeon. =

Be extra vig when dealing with the following high-risk foods:
e cooked meat and poultry — e.g. chicken drumsticks, burgers, sausage ro
o  milk and other dairy products — e.g. ice cream or products containing cook
o shellfish and seafood — e.g. prawn cocktail, fish paté, scampi
e cooked rice (never leave to cool and then reheat)

Chicken and poultry should never be washed before cooking as water droplets f
bacteria onto work surfaces, utensils or food.

Danger zone Ready-to-eat foods

Food is in the Ready-to-eat foods such as a chicken sandwich,

danger zone when it egg or sausage roll are I’efpj’f > to as HIGH-RISK
starts to cool and because they have .: se. ; Arcagh temperature
the temperature is between f}f'". 4> 2 and will not be subject to
between 5°C and ot b = 5 chat WI|| slow down or kill bacteria
63°C. e b
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Check your understand
microorganisms (food spo

I. Which of the following statements about autolysis is INCORRECT

a. It causes ripening of fruit O b. It causes discolouration oi
c. It causes oxidation O d. It causes the pH to becon:

2. Which of the following methods would NOT help to deter microor:

(I mark) ‘
a.  Skinning and chilling [ . Seedingand wa
c.  Storing at room temperature ¢ . d. Washingand ¢

3. What temperature is:‘“r':;b‘r, 5 - as the DANGER ZONE? (I mark)

Retws v L 4n L 63°C O b Lessthan5’

a.
' re > au 63 g O d. Between5°Ca

4. Which of the following statements about preserving food is FALSE? (
Bacterial growth can be prevented by using:

a. vinegar 0O b. salt O C. pepper

5. Describe three ways in which temperature control helps to prevent fo
and/or enzymes. (3 marks)

6. Assess how microorganisms, such as pathogenic bacteria, can cause fo:

.............................. COPYRIGHT
PROTECTED

i

| EdUi‘:ﬁ‘tiGﬂ
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Buying food

Buying food seems an easy job. You go to the shop, choose what you need, pay
about it again. How many questions do you ask yourself before deciding whethe
need to know what product you need, in what quantity, whether it is fresh and ¢
factors. In this chapter you will learn what to pay attention to when buying food
consumption.

The food we eat comes from both plants (grown in fields, orchards and polytunn
and fish tanks or caught in the wild). The farmers, growers and hunters then sell
food factories, who process it to make food. The food is ther transported to sug
whom we are able to buy food to cook the dinner. 't ;.= o _ant to pay attenti
is processed, transported and stored, as the: ian \f

-_.its safety and quality.

Deliverieg

hable food is delivered, it should be at a safe temperature
(i.e. less than 8 C for refrigerated foods and less than -12 °C for frozen foods).
When taking deliveries the following should be checked:

o Date marks

e Packaging

e  Temperature

Deliveries should be rejected if food is out of date, if packaging is damaged or if
The following should be checked:

COPYRIGHT
PROTECTED

When storing food after a delivery, the follo:i g he e pérformed
e Handle food with care—dn = ..« 70 - oud or damage packaging
o  Store perishable fop L 3 A
o Storefaeed oo v ;,:,,,tefnperatures

1 re-00d on the floor

o Kee%@# away from pests and be aware of the signs of pests

e  Keep storage area clean

| Edu::-at‘iori
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Date marks

When checking date marks, ensure that you know the difference between ‘best :;

Best before

‘Best before’ dates refer to the date at which the ‘Use by’ dates are us
quality of food will be affected. Food may still be safe | fish or dairy products
to eat after this date. So ‘best before’ dates refer to should NOT be eaten
QUALITY. SAFETY of the food.

It is illegal to serve or sell food past its ‘use by’ da:

Storage rotation

Things to think about

Why is storage rotation important?

Additional reading: What to look for when buying food: visual chec
Visually checking the food is probably the simplest way of ensuring that it is fresh
point is to make sure that the food looks as it should. The table below will help
going to buy is OK to use.

What to look fo
Packaging (see more on the | Clean, whole, undamaged; no unintended hole
next page) marks are clearly visible

Not wrinkled?; firm, no brown or black stains?;
bruised

Clear, bright eyes; eyes not sunken; bright red
the skin; the flesh is firm and shiny; tail is stiff
Bright colour (not dull) — the shade will depend
Meat fibres are tightly packed and firm; cuts are smo
is white and firm (not yellow)

Lid is not bulgmg, the mi . 1ot curdled or sep
with mould* »

Fruit and vegetables

Fish

Milk and dairy

Passion fruit is an exception! W

2 Occasional soil is OK, Ac Mdbl"és keep longer when unwashed

3 Itis OKinwhu. ™ =~ . 2ams though (yoghurt separates because during fe
and pus} ‘ti & water it is natural and the yoghurt is still safe for consum
opening & ith a spoon; the cream separates into two layers — fat and w
fat and water repel each other so the process is totally natural — simply shak

4 This doesn’t apply to cheeses such as blue cheese, Camembert or Brie, wher
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Packaging

The packaging of food is important as it has many different functions.
Food manufacturers have to ensure that the type of packaging used
for a chosen product is safe (doesn’t interact with the food inside),
cheap, light and easy to transport. There are four main functions of
packaging:

1. it protects the food from external factors, such as light, oxygen,
dirt or microorganisms (protection)

2. itinforms the consumer about the product (information)

3. it attracts consumers and tempts them to buy it (markm‘ ‘lg)

4. itincreases the shelf life of a given product =

sy extra attention to the

When buying and storing food, yor.
following aspects of food n: .-

e  wheth! i 'vhar'e 5nd intact —any holes, tears and other unintended oper;
microo s penetrating through to the food, and contaminating it; th
that the food is no longer protected from oxygen (and oxidation)

o whether the date marks are clear and easy to read (e.g. not covered by a p
the food is out of date

o whether the ingredients of the product are safe, e.g. if it is allergen-free fo
particular food, or whether it is gluten-free for coeliacs

o whether it requires any special storage conditions — usually the producers
refrigerated or frozen, stored in a dark place, etc. Typical information you
‘refrigerate after opening’ or ‘store in a cool, dry place’.

e whether the food is stored correctly in the shop — e.g. yoghurt is in a fridge

s whether the lid or packaging is ‘bulging’ — this can mean that harmful bacte:
botulinum, have developed in the food, and it is best to throw it away, eve

v gtmospher
¢, not by velume, O

COPYRIGHT
PROTECTED

‘eggs from bumping A food package may also have o

d vréeaking. On the package you it can tell you whether the pre

vice to store it in a fridge after vegans, how to s:
purchase.

| Edu::-czt'icﬂ
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Food labelling

The information included on a food label and the way a product is displayed in a
people’s food choices. Food labelling is subject to EU law, and all countries belo
to apply these rules. This is to ensure that all European citizens have the possibi
when buying food. Various marketing techniques are used to make products ap

Paying attention to food labelling when shopping is important. It provides usef
nutritional value, fat, and sugar and/or salt content, and lists potential allergens
avoided by some people. Some information is mandatory, such as ingredients,
serving suggestions are non-mandatory.

When buying food, people should closely inspect th= ‘4 . (o .nsure the safety

example: .y

e people suffering from diabete:
added sugar e

!HJy attention to sugar content in th

I-_« weight should pay attention to the amount of
n .tie food, and choose foods rich in dietary fibre
iould pay attention to the protein content of the food, etc.

One of the most important elements of a food label is the date mark. There
are two types of date mark used on a food packaging: use by date and best
before date. You learnt about them earlier on in this chapter.

Date marks help you to make food choices in the shop as they help you to asses
can also support you in deciding whether you’ll be able to consume the food be
prevent food waste) and whether you can store it in correct conditions (e.g. you
fridge).

You will learn more about nutritional labelling requirements later on in this cou

Things to think about

Discuss what elements of a food label may be important for differ
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Check your understanding: b

I. Which of the following statements is correct about mandatory inform

a. lItis compulsory and required by EU food legislation

b. Itis at the manufacturer’s discretion whether to display it or not
c. It refers to marketing and advertising and is used to tempt consu
d. It refers to serving suggestions displayed on food products

2. Which of the following statements serves as a re™ ader about storage

a. First out, First in .+ . o Firstin, Firstc
c. Firstin, First on g +*"0O d. Firstis best

3. Which of the fol'- : ,,ments is TRUE’ (I mark)
s . Jates refer to dates at which the quality of food is a§“§
t oefore dates refer to the safety of food, rather than the qu:
se by’ dates refer to the quality of food, rather than the safety
Food is still safe to eat after the 'use by' date

i
c
d

4. Describe two ways in which appropriate packaging helps to ensure fo
buying food. (4 marks)

5. State what kind of date mark would appear on the packaging of each ¢
a. a chicken and mayonnaise salad ...
b.  breakfast Cereals ... micecieneeiseneiensecsisssseneensecssens
Co UHT MUl ciecseee e sesessessesesscsscsnesees

d.  unpasteurised Orange JUICE ......oovorreerereneinensineesisee et seeienes

COPYRIGHT
PROTECTED
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Storing food

Correct storage of food can help to prevent spoilage, bacterial contamination a
non-allergens and allergens. Spoilage refers to decay and decomposition of fo
or is in the process of decaying may lose some or all of its nutritional value and n:

Did you know?
An allergen is a substance — e.g. an ingredient in food 3
such as nuts, dairy or sulphites — which can cause an
allergic reaction in susceptible individuals.

The points to remember for storage are:

©._p storage areas clean
Keep food covered

Keep food stored at the correct temperatures (dry goods
stored between 10°C and 25 C)

Keep food stored off the floor

Keep storage areas dry and free from mould

Ensure drainage channels run away from food
an

Ensure the storage is lit sufficiently so that damage, and si
or spoilage can be seen on food P

Food premises should have the following types of storage ar=
e Dryfood areas .
e Refrigerator and cold store
e  Freezers—check fridge ar”

_umperatures regularly

e Stockis rotated (stock rotation) properly (First in, First out)

e  Raw food is kept on the bottom shelves

o  Warm food is not put in the refrigerator or cold store

e  Food is not stored in open tin cans

e Soily vegetables, such as potatoes, are stored away from other food
in a dark, dry area of the store room
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Temperature control

Temperature control is necessary for cooked foods such as ready-to-eat foods (F:
through the DANGER ZONE temperatures of between 5°C and 63 °C and will not i
that will slow down or kill bacteria.

Cooked food should be eaten within:
e two hours — hot food
e  four hours — cold food

After this time, the food should be disposed of and not eaten. Food can only
zone. i

o Some pathogenic bacteria also produce toxins which cannot be destroye
cooking.

During the ripening process, cheese exhibits a low pH (acidic) and this helps to p
growing. However, once cheese has ripened, it should be kept in chilled storage
acidity drops, allowing the growth of bacteria. Bacteria cannot grow in tempera
or stop at temperatures below 5 °C. This is why it is important to check the tem

is served.

v Cooked meat should be at least 75 °C in the centre or the thickest part o

v Beef steaks and other cuts of whole beef and lamb (only whole cuts and ne.
rare and bloody IF the outside has been properly cooked or sealed to kill &

X Sausages, burgers, pork and poultry should NOT be served or eaten rare
the way through the meat and not just on the outside.

Gravy, sauces and soups should be simmering to ensure they are cooked. Cook
when it cools down below 63 °C and chilled food is in the danger zone when the

Combining hot and cold food, such as pouring a hot sauce over cold food, ca::
food, either warming it up or cooling it down.

Remember that some of the foods are notc»l h ‘. foods due to the risk of
also may contain potential allergen< * . < 5n - s ople. Remember —allergens ca

Temperaturesta rew t L.

Hot food min 63 'C but preferably at least 75 'C in the middls
Cold food should be kept at 5°C or less (chilled food prefera
Reheating food min 75 "C but preferably at least 82°C

Cooling food 10°C or lower within 90 minutes

Freezing -18°C

Thawing temperature between 0°C and 8°C

should be at a temperature of 8 C or below, and

Delivered chilled food should be at -12°C or below
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Microorganisms multiply the fastest at temperatures between five degrees cent
centigrade (63 °C). This is important as ensuring correct temperatures during sto
shelf life of foods.

Danger zone | Human body temperature Cooking

5°C-63°C 37°C at least 75°C at least 75
recommende

If reheating food at 82 'C will adversely affect the food, then cooklng at tempera
two minutes should be sufficient to kill bacteria. :

Temperature control is important for = ~ - i protein food, such as
chicken. Most high-risk food * i % -~ rotéin and high in moisture.

Did you know?
Cooked hot food prior to

reheated once. held at temperatures of at

Ambient storage

Ambient storage refers to food stored in sealed containers at room temperatur
ambient temperature is referred to as shelf-stable food and this usually has a lo
preservation processes and packaging used). To make food shelf-stable and abl
temperatures, it must undergo various processes, such as dehydration or dessic
(or chemical preservatives), or be subjected to very high temperatures (pasteuri

Refrigeration and freezing

Some foods should be stored at very low temperatures in order to maintain thei
may be quickly cooled down with the use of blast chillers, and then stored eithe
time only) or in a freezer.

Refrigeration
It is important that the temperature of a fridge does not rise above 5 °C.
The refrigerator temperature should be checked regularly and, if it
exceeds the required temperature, your supervisor must be informed,
as the food may need to be disposed of and not eaten Ton intain the ten;
temperature of a refrigerator, ensure that: ‘ o at tﬁt
e itis not overstocked .
e the refrigerator door [T
too Iong .

oJt °eu’[00 frequently or for

kS i 5800 red in the refrigerator

According to Iegal regulations, chilled food must be stored below 5 °C.

Research

To find out more on food safety, temperatures and storage visit the Governm
Agency website using the redirect URL zzed.uk/8252-food.gov
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Cooling food

To prevent the temperature from rising above 5 'C, hot or warm food
should never be placed in a refrigerator but should instead be cooled as
quickly as possible through placing it in a large shallow dish (or several
smaller dishes) and stirring to distribute heat.

Because hot food goes through the danger zone when it cools down,
ensure that cooked food takes no longer than 90 minutes to cool down.

To help the cooling process:
e transfer the food to a larger dish
e stir frequently
e use a blast chiller
e divide it into smaller pieces .
e place the container with the fon & . water
» storeitinacoldstore - ardcc

Defrosting

Frozen fooc¥ e defrosted in a chilled area, refrigerator or cold room befo:
chicken defrosts and thaws, liquid/juices will be released. It is important that de;
the BOTTOM shelf to avoid juices dripping onto other food items. Some food |te:
other container to contain the juices. Most microwaves have a defrost function
defrost food items that will be cooked immediately; otherwise, defrost slowly i
Meat should be eaten within 24 hours of thawing.

Although you should never refreeze raw meat, fish or poultry that has been de
defrosted items if cooked first.

Freezing

Frozen food must be kept at -18°C or lower and thawed using manufacturer’s
instructions. Once thawed, HIGH-RISK food should be cooked at the required
temperatures. Freezing at these temperatures slows down the growth of
pathogenic bacteria and helps to prevent spoilage bacteria from causing
decay.

Frozen food goes through the danger zone when it thaws, so it is important tha
not remain frozen while the outside of the food thaws. Some large items of froz:
slowly at room temperature.

Appliance Temperature

5°C or below; most caterers set their frldge to lower than 5°Cin

Refrigerator
gerators leaving the fridge door open

Freezers -18°C or below

Note: The temperature of appliances sk I st
figures, then your supervisor m ein; aioned. Food may have to be disposed of and

|
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Packaging and covering food
Storing food correctly is key to ensuring its safety. If raw or cooked food is not p.
lidded box or cover it, e.g. with cling film. Covering food is important as it:
e protects the food in question and prevents foods from contacting eac
contamination)
e  prevents any leaking juice from dripping onto other foods —
this applies especially to raw meat
e  protects the food from oxygen and prevents oxidation
e prevents the food from taking the smell of other products
stored in the same area — and vice versa.

Did you know? —

Freezing food at the = . * t..ed temperature of -18°C does not guarantee
although at R b - <. ia'go/remain dormant. Bacteria may still be present a
moisture o -a combination of these elements, bacteria start to grow a
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Check your understanding:

Which of the following statements about ambient storage is TRUE?

a. Itis at freezing temperature O b. Itisat boilin
c. ltis at room temperature O d. Iltisathum

2. To which of the following temperatures should a freezer be set? (/
a. -10°C O b 5°C O c -12°C

3. HOT cooked food (if not refrigerated) should b~ aten within: (I m
a. 2hours O b lhou ~ 1! < 4hour

Describe two ways in wk' .. py - piate packaging supports food s

5. Explain why temperature control is important for food such as chic
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Preparing, cooking and servin

Pathogenic bacteria which find their way into foods can cause food spoilage (in
poisoning (in direct and indirect ways). It is very important to distinguish the h
microorganisms they can contain, and take appropriate steps when preparing, se
their negative effect on food and human health.

Bacterial contamination

Bacteria can be transferred from people to food in the following ways:

Hands Eyes ~nc ¢n. > ¢

Not washing after touching - tears and Dust partic
face, hair, eyes, nose or using.. " coughing strands of ha
the toilet, or touchirz a /sneezing dandru

meat or

)

Other ways in which bacteria can be transferred are shown in the table below:

Animals
Animals can carry
bacteria in their

saliva, their urine

Bacteria can exist Untreated water Soil also ¢
within tiny particles | can also contain pathogen
of dust which fall pathogenic

and in their off humans or bacteria, and some
hair/fur. This animals as dead foods, such as
includes domestic skin cells or from shellfish, which feed
pets as well as mice, | hair or clothes. by filtering water,
rats, cockroaches Dust contains food, | can become

and other pests. moisture and dirt contaminated by
Animals can which we may not dirty water.
transfer bacteriato | be able to see when
food in the it settles on food.
following ways —
mice leave traces of
urine after running
across food: fias

bacteria wi

visiting bins, food
waste and
excrement.
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Sources of contamination
Contamination may occur in the following ways:
e  From unwashed fruit or vegetables — soil and dirt
o From raw food — cross-contamination occurs when raw food is stored wi
high-risk food or when juices or fluids from raw foods drop onto high-ris
Cross-contamination also occurs via hands or utensils if they touch raw f

Bacteria can live on hands, work surfaces, containers, cutlery,
utensils and equipment, and towels and cleaning cloths.

When food spoils, it is decaying or decomposing, and this can occur

through natural ageing or through microbial contamlnatlo#s. h bacteria,
mould or yeast. Spoilage can be slowed down by ok 3 ;
handling food properly and storing it at thi o 2ce
member of staff who handles foo ;-
etc. must practise good £ i 4 ., siene and keep their hands clean.

Types o cterial food poisoning

Food poisoning is caused by contamination of food or water with various species :
different living conditions, and for that reason we can usually guess what type o
if we know what a person has eaten. Types of food poisoning bacteria are liste

Type Cause
Salmonella Raw or undercooked poultry, eggs, dairy products,
raw beansprouts
Undercooked or badly stored meat, not chilling
Staphylococcus . .
aureus sufficiently, eating foods handled by someone
infected with Staphylococcus aureus
Raw or undercooked meat (particularly chicken),
]
Campylobacter unpasteurised milk, untreated water
E coli Undercooked meat (beef), unpasteurised milk, raw
’ beansprouts
Listeria* Ready-to-eat foods and also soft cheeses
Clostridi
o ‘r; :um* Undercooked beef and poultry
perfringens ‘
Bacillus cereus® Rice and other leftover fo;*f e v20l at room COPYRIGHT
temperature

_ i PROTECTED

*these are not required by the specificat’

e  Poultry (particularly Campylobacter) ‘lg

e  Eggs (particularly Salmonella) ™y S

e  Seafood » QQ

*  Vegetables  Education

e  Unpasteurised milk (particularly E. coli and Campylobacter)
e  Ready-to-eat foods (particularly Listeria)

o  Raw sprouted seeds (e.g. beansprouts)

e  Cooked rice left to stand at room temperature
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Bacterial contamination can occur through the following:

e not storing, cooking or chilling properly

e allowing cooked food to cool down gradually and go through the dange

e notreheating at correct temperatures to kill bacteria

e being touched or handled by someone who is unwell or does not practi

o allowing food to go past its ‘use by’ dates

e cross-contamination between cooked food and raw food (e.g. fluid from
food)

Rice and reheating

Spores containing the bacterium Bacillus cereus exist on rice, which can cause
food poisoning. When left to cool at room temperature ‘.= pores multiply
and produce toxins. Ideally, leftover cooked rice g !d i_t be allowed to cool
be reheated but, if necessary, it shoulrl k n o eraced and then reheated until
piping hot.

'iood poisoning
be caused when bacteria grow in large numbers in food, or
viruses tran d from people or animals, or by toxic moulds. Food poisoning
also be caused by poisonous plants and fish or from contamination from chemi
metals. The symptoms of food poisoning are:

e vomiting

o diarrhoea

e stomach ache and stomach cramps

e high temperature and fever

e aching muscles, chills and weakness

The four ‘C’'s

The Food Standards Agency advise that food-borne illness / food poisoning can
four ‘C’s of food hygiene: Cleaning, Cooking, Chilling and avoiding Cross-contam
these later on in this section.

The Four Cs

Cleaning hands
properly

Chilling food

g food properly properly

- Reses

Look up food poisoning on the Government's Food Standards Agency websit:
redirect URL zzed.uk/8252-food-poisoning-2

\.

Things to think about

What is the cause of food poisoning (E. coli and Salmonella) fr
can it be prevented?
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Food safety

Food safety is about making sure that food is safe to eat. This means making s
clean, that food handlers follow effective personal hygiene procedures, that fo
that it is eaten within its ‘use by’ date, that it is cooked or reheated using the ¢
chilled, thawed or frozen correctly.

To make sure that food is safe to eat, we must make sure that we use the correc:
understand the importance of personal hygiene.

Unsafe food handling can result in illness or death caused by the following:
s food poisoning ;
e chemical and physical contamination
s food spoilage
e allergic responses and/or -

e cor
° pes s, mice, insects, birds, etc.

o food poisoning / fatalities

e food contamination and wastage

e |egal action and closure

e  bad publicity on review sites and social media
e J|oss of profits, leading to redundancies

Environmental Health Officers (EHOs) have the right of entry and the power tc
prosecute if necessary. An EHO can sample and examine food, examine reco
and serve notices.

Reporting sickness

To prevent food poisoning or bacterial contamination of food, it is important th
supervisor. Itis a legal requirement to report certain illnesses to the health au
and management need to be kept informed by their staff.

You must report the following to your supervisor:
e diarrhoea
e vomiting
e  sickness and nausea
®  ear, eye, nose discharge
e  aseptic cut, wound or other skin condition
e any other skin condition or infectior. =~

You must also tell your sune
lives with you bgsa~ -~
you may b

gve symptoms, as

You have a responsibility t::
maintain food safe

Things to think about

Why are pregnant women at higher risk from food poisoning?
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Personal hygiene

Bacteria can live on hands, work surfaces, containers, cutlery, utensils and equi
cloths.

Any member of staff who handles food, utensils, work surfaces, equipment, etc.
hygiene and keep their hands clean. This means washing your hands:
e  before you start work
o before you touch high-risk food
e between handling raw food and cooked food, e.g. peeling potatoes and t
e after handling raw food
e after going to the toilet
e  after touching any part of your face, body ...
e after coughing, sneezing, blowins ,~ - oy
e  before and after eatin: } o
o afterhandling r> ¢« 4 i Liells
o afteg il 's"‘:gb,,:méa‘nlng jobs or handling containers or chemicals
o afte with food waste or rubbish

.
wiping your eyes

The hand-washing basin should be used exclusively for hand washing and not be
There should be liquid soap, hot water and paper (disposable) towels available.

Outdoor clothes are a contamination risk as they can transfer dust, soil and dir:
Remember: hair, dust and soil can carry bacteria.

Ideally, to prevent contamination from outdoor clothes, light-coloured protect ..
food handling area (light coloured so any spillages or marks can be seen). A ch:
be available for changing from outdoor clothes into protective clothes. Hair s
with a hat.

What you wear:

To ensure that you do not drop fibres, hair or other foreign objects into
food, wear protective clothing or an apron and tie your hair back (if your
hair is too short to be tied back, use an Alice band) or use a hairnet or cap
to keep your hair in place. Remove jewellery — gemstones from earrings
could fall out and land in food, and rings harbour bacteria. Do not wear
nail varnish or false nails, and keep nails short and clean.

s A
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Cuts, boils and rashes: ,
If you cut yourself, nlz-= 4 . " tiy'coloured waterproof sticking plaster
over the o |

P

i

Hand washing:

Wash your hands before and after handling food.
There should be washing facilities provided with hot and cold water, liquid
soap and paper towels. This sink should be used exclusively for hand
washing and not be used for washing dishes or vegetables.

~Educﬁﬁ0ﬂ
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Food handling area — dos and don’ts

Do

v/ go outside the food handling area to blow your X blow your nos

nose the food hand

v/ wash your hands after blowing your nose X touch any part
v take your breaks away from the food handling your nose or me¢
area head or touch y:
v/ wash your hands before handling food X use your finger ¢
v/ wash hands after touching hair or any part of clean spoons ar:

body “i,0 use atissuein
nose on your sle

breathe on gla

You should wagk yort ¥,

using a tin

. usin
handling opener chemi%al
mone
4 cleaners

having a
cigarette

using a till

using a
phone

touching
your hair
or face

touching a
door
handle

_or.smoking and also ¢

COPYRIGHT
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Smokers should remove their protective clothing/alwc S
be transferred to food. . *

g the following:

Hands should also be wash¢
; i s'which have not been cleaned properly

Remember: Wash your hands thoroughly when you start work and before
food. You must wash your hands between touching high-risk food and raw foc

| EdUi‘:ﬁ‘tiGﬂ
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Correct hand-washing technique

Wet hands thoroughly and add a blob of liquid soap (more hygienic than a bar ¢
rub over backs of hands, rub between fingers and thumb, rub across your nail
Rinse and dry with a disposable paper towel (ensure your hands are totally d
environment on which to grow). Turn off the tap using the paper towel, and ti:

Cross-contamination

Using separate utensils

Equipment and utensils such as knives and chopping boards should be colour-co:
contamination. For example, only use a chopping board and knives that are col
green for salads and fruit. This helps to prevent bacteria being transferred from:;

Colour code for chopping boards and

: Colour-coding
RAW MEAT utensils

chopping boards
and utensils helps :

RAW FISH

M prevent cross-
COOKED MEAT contamination

(
(
(
( SALADS/FRUIT
(
(

VEGETABLES

Ensuring that equipment and surf..« .. ! apt clean and free from damage
will help to prevent crose . & 10}

COPYRIGHT
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b L;é;;ppi’ﬁg raw meat to prevent bacteria transferring from
ard or work surface and utensils. This helps to prevent cross-¢

Clean uten
the meat to}!
foods.

It is important that raw foods and high-risk foods are stored separately so that
For example, do not place raw meat on a shelf above other food, especially hig
could drip onto the items stored on shelves below.

 Education

Keep stored food covered.

Chicken and poultry should never be washed before cooking as water droplets
bacteria onto work surfaces, utensils or food.
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Y g
I.  Demonstrate knife skills to prevent cross-contamination.

2. Demonstrate washing and drying fruit and vegetables to prevent food

3. Prepare, combine and shape wet mixtures (e.g. falafel, fish cakes, mea
of cross-contamination and correct handling of high-risk foods.

Separating raw and cooked foods s
To prevent cross-contamination, raw foods such asu ¢ « _.2( meat (e.g. chicke
should not be prepared or stored with cook= “o¢ ds....; high-risk foods such a
rolls. B

Other ways to i
o Ked sered
. Kee A vered, and empty them when required
e  Store food safely
e Check for damaged packaging on deliveries
o  Keep doors and window screens closed to prevent pests
s Clean work surfaces regularly
e  (Clean up spillages and dispose of food waste promptly

should be

Checking temperatures
It is important that temperatures of freezers and fridges are checked daily. Temg
should be positioned on the outside casing of appliances, such as ovens, refrigera
so that temperatures can be seen and recorded easily.

It is also important that temperature probes are used to record the temperatur
centre (or thickest part) of meat to at least 75 'C or 82 °C if reheated. Temperat
should be recorded. You can also check the temperatures of food on the oven g
the food is being cooked.

Temperature probes should be calibrated on a regular basis and cleaned after e

Other ways to test food for readiness and/or to ensure it is safe to eat:
e With a knife/skewer
e  Finger or poke test
e Taking a bite
Visual checking

Yo N

I. Use a temperature probe (to\'f
L ensure food is safe to eat).

I. Use a knife/skewer, bite, so

g \\}\ poke test to test the readine
- ensure food is safe to eat).
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Using correct cooking times

We have looked at the correct temperatures at which to cook and reheat food,
times is also vitally important to food safety, especially when cooking red meat
reach at least 70 °C for a minimum of two minutes.

Although some foods are safe to be blanched briefly, most foods must be cooke
recommended cooking times to ensure safety.

Lower cooking temperatures can be used so long as the food is cooked for the r
temperature. The core temperature of food should be kept at the following lev

Temperature Duration
. - At least 45 minute
e - 65°C At least 10 minute
" 70°C At least 2 minute

Leave food nd for a minute after cooking as the temperature will either st
thereby killing bacteria.

Cleaning

It is important that food handling areas are kept clean to ensure that cross-cont
surfaces should be cleaned frequently by removing food debris and then disinfec:

Work surfaces and equipment include:

o chopping boards s\zs\\g -
e  preparation areas
e tables

e machinery
° utensils
° containers

Worktops should be smooth and non-porous, and wood should be
avoided unless fully washable.

Disinfection should be performed after cleaning (remove debris, dirt and
grease first) and for the correct contact time (as stated on the
manufacturers’ instructions).
e Detergents dissolve grease and loosen debris —det~ * ts do NOT
kill bacteria.
e  Hot water at 82°C or above, suck -
may kill some bacteria b it 4.0
o Steamcanalso’ t . *,wil some bacteria.
s TN . _wibination of disinfectant and detergent but should o
lightly soiled areas.
disinfectant (e.g. bleach) is required to KILL bacteria.

~_higitemperatures in dishwash

Did you know?

Cleaning cloths should be changed after wiping a surface that has been used f
meat and also after wiping up spills (e.g. raw egg or soil from root vegetables)
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Cleaning schedules
Food premises should have a cleaning schedule in place which will detail the fo
e  Whatto clean
o  How often it should be cleaned
e Type of cleaning required
e Who is responsible for cleaning

Clean, clean, clean...

v" All areas in a food handling area should be cleaned regularly throughout
special care should be taken on surfaces where raw food or high risk foo
placed. Work surfaces must be cleaned between using for raw food and

v" Temperature probes should be cleaned after each =+

V' Items that are regularly touched should be .: fe Aucnf as handles and
cleaned after each use for different > *

v

The correct way to clean
Some food premises use a two-sink method when washing dishes. This enable
debris and to clean dirt, and then rinse in a second sink with hot water at 82 °C.
procedure below:
e  Remove food debris from soiled areas or from pots, pans and crockery
®  Wipe the area or wash with hot water and detergent to remove dirt an
e  Rinse the area or rinse items with hot water to remove traces of deterg
e  Disinfect the area or items using a chemical cleaner for the prescribed cc
e  Use afinal rinse of clean hot water
e Avoid using cloths to dry dishes as they may harbour bacteria. If hot w
rinse, then the moisture will evaporate if left to dry in the air.

Taking care

Take care when cleaning, and take the following precautions:
e  Keep food covered or well away from areas that are being cleaned to p
e  Wear protective clothing, gloves, masks and goggles if necessary
e Do not mix cleaning agents together — this is DANGEROUS
e  Store chemical cleaners, cloths and mops away from food
e Always wash your hands after cleaning and before you touch food

< Breathing vapours from .

5. 2 detergents can
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< Chemical cleaners or vapours can irritate the

i

< Chemical cleaners (such as bleach) can ruin clo:

~Educﬁﬁ0ﬂ

Research

To find out more about cleaning schedules go to the Government's Food Stan¢
website using the redirect URL zzed.uk/8252-food.gov
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Food waste

You already know that mishandling food may cause food poisoning or an allergic
handle food correctly may also lead to food waste. Some of the reasons for was
diagram below.

contamination of
food with spoilage
bacteria w
~

not packaging imprope

food correctly for temperatu
storage when storing

It is important for food outlets to prevent food waste, as it may cause serious fin
business, increase recycling costs and reduce clients’ trust. Food waste also pos
environment. This will be covered in more depth in ‘Where Food Comes From’.
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Check your understandi
preparing, cooking and servi

Which of the following statements about bacterial transference is FALSEé
a. Mice and rats can transfer bacteria to food [1 b. Domestic pets
c. Bacteria can exist in dust particles O d. Bacteria can ex
2. Which of the following DON'T you need to tell your supervisor abou
a. Vomiting O b. Diarrhoea
c.  Sickness I} Toothache

3. Why should light-coloured cl-+ s . sorni'in the kitchen? (I mark)

a. Theylookni~. . .. " O b. Sothat the public can te
c. Jlgesec. ' 3. and marks O d. So that the restaurant'

OULDN’T you need to use separate utensils? (I mark)
a. Between preparing fruit and salad O b. Between preparing ra
c.  Between handling raw fish and eggs [1 d. Between handling dai:

5.  The four Cs represent which of the following? (I mark)
a. Cleaning, Cooking, Chilling, Cross-contamination
b. Cleaning, Cooking, Containing, Cross-contamination
c. Cleaning, Cooking, Cold-storing, Cross-contamination
d. Cleaning, Cooking, Chilling, Cross-transferring

6. Explain why correct cooking times are important when preparing, cooki:
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Preservation methods used to keep fc

Personal hygiene, correct cooking times and care when handling high-risk foods 3
ensuring food safety. As applying food hygiene rules prevents cross-contamina
edible for longer. For centuries, people have been using various preservation me¢
know no fresh food will be available for the forthcoming months. Thanks to glok:
transportation, we can enjoy fresh foods all year long. However, many people
make them at home). The diagram below shows different reasons why people p:

To prevent the growth

To extend the shelf of microorganism«

life of food

' il Why we preserve food
of A/

To imiles
flavour or§
the food
To improve
digestibility _ To improve tk
To increase the nutritional v
convenience of use

Freezing
Freezing means that a food is stored at temperatures below 0°C (home
freezers usually are set to -18°C; industrial freezers can use lower ‘f;?

temperatures or liquid nitrogen). At such low temperatures, the water
turns solid, and so-called water activity decreases. This means that
bacteria and other microorganisms lack the basic nutrient (water) and
cannot multiply. This method has been used since ancient times
(before the agricultural revolution) during cold winter months.

Drying
In the past, drying was performed during the summer months, as the hot rays
quickly and efficiently. The development of technology allows us today to dry fo:
nutritional value. Drying means that water is removed from the food, so itis n
microorganisms — and that stops them from multiplyi,

e

s Yy, dried foods su
=.¢lf life even more. The

preserved with the use of preservatives to ext - nc t
include dried milk, beef jerky and raicic o 7

Pickling . :
Food can b b d ‘jjf_éi..?::.iiri’e (solution of water and salt) or in vinegar. Pickling
significantly’ he texture, appearance and flavour of the food. The pickling
solution often contains flavourings, such as garlic, horseradish, bay leaf, black
peppercorn or cloves to improve the flavour of the final product. It is worth
mentioning that foods pickled in brine undergo bacterial fermentation. As a resu:
lactic acid is produced. This has many health benefits, as it promotes the grow
of probiotic bacteria in the large intestine and improves digestion.
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Bottling

Bottling is used to preserve liquids, such as fruit juices, milk or beer. During
bottling, glass or plastic bottles are washed, and then the liquid is poured into
them on a bottling line. Often, the bottle is then closed with a seal (usually mad
of aluminium foil) and only after that is the lid put on the bottle. The seal and li
close the bottle tightly, so that no air can get inside. This is important as it
prevents oxidation. You can often notice that bottles are darker in colour (e.g.
vanilla extract, syrups, medicine) — this is to protect the liquid in them from the
sunlight. Once the bottles are filled and closed, they are often additionally
pasteurised to ensure harmful bacteria are killed and cannot spoil the food.

Vacuum packing

#1.. sm_ved from the con
2ot sackage is sealed. Vacuum

_removing oxygen and limiting oxidat
Zrganisms. Unfortunately, it does not preve
‘microorganisms. To additionally protect the food i
filled with nitrogen — consequently, they don’t get
transportation.

Jam making

Jam is a thick mixture made of fruit and sugar. To prepare a jam, you need to

wash and crush the fruit, and then simmer it with sugar. During cooking the fruit

releases pectin, which is a natural gelling agent. Release of pectin can be
improved by adding a little lemon juice. As some fruit is low in pectin, food
factories may decide to use powdered pectin, agar-agar or other gelling agents to
thicken the mixture. To make sure that the jam keeps for a long time, you need

to ensure the following:

* high content of sugar — it is a natural preservative and keeps moulds and
bacteria at bay; this is because sugar binds water, which then becomes una
remember they cannot grow without it!)

o thorough cooking — high temperatures help to kill microorganisms which ma

e clean jars and lids —ideally, they should be sterilised before pouring the jam

You can also choose to pasteurise the jam after it has been closed in the jars —t
in a large saucepan, pour some water in so that it reaches two-thirds
the height of the jars, and simmer for around 30 minutes.

Preservatives

Preservatives are natural or artificial agents which are not an
ingredient of a recipe, but are added to food to enhance its she'f life,
e.g. by preventing bacterial growth or oxidation. Prese;.= s "an be
divided into antimicrobial preservatives (they & 2v nt. rowth of
microorganisms, e.g. by lowering the = f1 11 _od) and antioxidants
(which prevent oxidation). The s'rr LUIar preservatives include
sulphur dioxidegwvhis! i L red a major food allergen, and is
found in dr{ < wine; nitrates and nitrites are used in cured
meats; and benzoate is added to a wide range of foods (such
as salad dressings and

sauces). Antioxidants Y

include ascorbic acid ?&9?

(vitamin C, added to fruit Inspect packages of various
juices), and tocopherols food products to see what
(vitamin E, added to kinds of preservatives are
baked gOOdS). added to them.
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o Check your understanding: preserv

Which statement is FALSE about vacuum packing? (I mark)
a. It removes all air from the package O b. The package must.
c. It prevents growth of aerobic bacteria [0 d. It prevents growth
Pickling food in brine increases the amount of which nutrient in food? (/.
a. Sodium O b. Glucose

c. Protein O d. Fat

Which of the following foods CANNOT ' ... re x've\.i by drying? (I m
a. Milk . “O b. Grapes

c. Eggs O d. Vegetable oil

i - } wvmgls the preservative in jams? (| mark)
- O b. Pectin
er O d. Applejuice
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Chapter 2: Quiz-ine

Fill in the answers to the questions below to reveal a phrase relevant to food sci
black squares are spaces).

Type of mould used in production of blue cheese (11)

Dangerous toxin produced by certain mould types (9)

A term used to describe the range of temperatures in which microorganism
Date mark which applies to food quality (4, 6)

One of the digestive symptoms of food poisoning (9)

Protein-based catalyst which speeds up chemira' .= o 5 (6)
Ready-to-eat foods are referredtoas .~ ?
When a food takes on the smel' . - nac i = food product (8)
_____wipes orsprays c. «ill bacteria (13)
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. The type of bacteria commonly associated with eggs (10)
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The shaded squares reveal this word:
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Answers - The effect of cooki

Why and how food is cooked

Things to think about (p. 4):
o  Examples could include deep-fried foods, such as chips, which are high in fats.
bile has to be produced in the gall bladder, and that puts extra strain on the live:
boiling before frying so that the surface of the food is sealed and the food does
e Also, raw vegetables might be difficult to digest for some people due to high in
be best to steam or boil them to break down some fibre and improve digestion

Things to think about (p. 5):
1. Students should note that foods which are frozr ;. e i
as raw fish and fish salad. Students sheni’ - sc
labelled with a ‘best before’ dat~ ¢ © r7 i 2ithan a ‘use by’ mark.
Students should draw azs uata ‘use by date mark is used on fresh, e

Examples could include the following:
. Fish pie - preparation of this dish includes several steps, such as poaching fish
potatoes (conduction, convection) and making cheese sauce (conduction, conv
prior to assembling the dish helps to shorten the baking time (radiation, conduct
obtain the desired texture of the dish (potatoes are soft, fish is not ‘leaking’ juice:
e  Braised pork - in braising, food is first lightly fried, which helps to ‘seal’ the su
the dish moister; then, the food is roasted or simmered for a long time at a low
the desired soft, melt-in-the-mouth texture.

Things to think about (p. 15):
Examples could include:

Advantages

° Low-calorie
Boiling e Noadded fat
. Quick

Preserves the nutritional value of food
Low-fat °
Food becomes tender

[ J

. o
Steaming

[ ]

. Hard to overcook

e  Develops the flavours
e  Helpsto obtain a desirable texture
Simmering | ¢  Helps to cook the food evenly throughout
e Helps to obtain the desired texture . !
evaporating water the fooc‘ be _,
e  Helpsto preserve th-ii : : andivalue and
Blanching colour of the obe

© od for preparing delicate ingredients
Helps to preserve the texture of the food
Food remains juicy

Poaching

. e  Seals the surface so the food remains juicy
Braising .
e Improves the texture of the food

e  Creates an attractive crust

Baking e  Develops flavours through dextrinisation
and caramelisation

e Improves palatability of food
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Advantages

o  C(Creates an appetising crust/surface temperat
Roasting o  Helps to lower the calorific value of food as ¢  Time-cons;
fat melts and leaks out of it e  (Canincrea:
extra fat
e  Usually quick
Grilling e  Usually low-fat N e  Maycrea
e  Helpsto preserve the nutritional value of to the ve
food
e Veryquick
e e Helpsto preserve the nutritional value ~f = | e Very high
Dry-frying food o to burn v
e Helps to lower the calorifc rai ﬂe 4 ood
b ey
Shallow- >  (Createsacrunchy, e Increases

frying

Helps to prevent the nutritional value of
food
Stir-frying | ¢ Low-fat

e  The food remains crunchy

e  The colour of food (e.g. broccoli) is usually
preserved

e (Can’tbe
pork,ast

Check your understanding
1) B 2) D 3) A 4) C (1 mark for each correct, max. 4 ma

5) 1 mark for each correct, max. 3 marks
Any three from (1 mark for each, max. 3 marks):
e  To make food safe to eat

To prevent bacterial contamination of food

To improve/aid digestion of food

To improve the texture of food

To improve the taste of food

To improve the appearance of food

Other suitable answers may be accepted.

6) 1 mark for each correct statement, max. 4 marks:
e  During baking, heat is transferred to food through radiation (from the over
Also, the heat is transferred through conduction directly from the baking
When baking a lasagne, the water from sauce is absorbed by starch in the |3
Thanks to contact with water, the starch in the pasta begins to gelatinise.
The pasta changes its texture from hard and dry to soft and moist.
The cheese on top melts. ‘
The cheese also changes its colour to golden/brov 3; inks to the Maillar
The meat in the sauce tenderises and softez. .+
The aroma of the lasagne becomes .21 2 i *c_‘
Since tomato sauce usuallv ¢ : ns 5 1ee sugar, the sugar may begin to c
Cooking allows the = . the sauce to be absorbed by the pasta,
flnal texture = , ot runny)
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7) 5

e  Frying helps to seal the surface of the meat, thanks to which it stays mois

e Frying helps to create an attractive, brown colour / improves the appearar:

e  Stewing helps to soften and tenderise the meat, as the protein in it will d

e  Thelong time and high temperature of cooking will cause vitamin loss (g
sensitive to heat)

e  Addition of fat during the first step of braising means that the calorific va
amount of fat in the dish will increase.

Other suitable answers may be accepted.

i
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The positive use of microorganisms in food product

Things to think about (p. 20)

Examples could include:

D baked goods (bread, bread rolls, buns, croissants)

e  alcoholic beverages (beer, cider, wine and champagne)
e  yoghurts and cheeses

Check your understanding
1) B 2) B 3) B (1 mark for each correct, max. 3 marks)

4) 1 mark for each correct, max. 2 marks

Any two from:

e  transforming lactose
producing lactic acid
lowering the pH
coagulation of protein
denaturation of proteir
separati
alte ol
alftd
alt® texture
Other suitable answers may be accepted.

5) Production of salami includes a number of steps and procedures, each of them

answer should include reference to at least three from: (1 mark for each corre
Before mincing, the meat is partially frozen to kill potential parasites (Tri
Before mincing, the mincing machine and all utensils used are sterilised to’
Mincing takes place at a low temperature to slow down the growth of micr:
Starter cultures of bacteria and moulds are added.
Bacteria produce lactic acid, which lowers the pH of the sausage and slow
Mould creates a coat on the outside of the sausage and shields it from the
Drying reduces the amount of water in the sausage, so bacterial growth is ¢
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The working characteristics, and functional and ch:
cooking ingredients

Carbohydrates

Check your understanding

1) a= true b = false ¢ = true (1 mark for each correct, max. 3 marks)
2) B 3) C 4) D (1 mark for each correct, max. 3 marks)
5) 1 mark for indicating the function of starch (max. 1 mark)

Fats and oils

e  Function of starch: thickening / improving the texture / setting agent
Up to 3 marks for the correct description/explanation (max. 3 marks)

Indicative content:

e  Starch undergoes gelatinisation in the pre-:
Starch molecules absorb waterar?« - I,
Absorption of water leads i g of a given mixture, e.g. a soup or
The mare starch ﬂ‘ ‘ ~mixture, the thicker it will become.

If the mixtrr - it will become thin again.

-1z  i_acion, the starch forms a net-like structure in which water
ture is overcooked, that structure is damaged and the water isr
s of gelatinisation include:
at 60°C the starch granules begin to swell (due to absorption of wat

o
o  at80°C the starch granules begin to burst open and release starch in
o at100°Call starch is released into the mixture, and the sauce is cooke
o  cooking the sauce for longer may lead to its separation, as the starch g
water they previously absorbed

Other suitable answers may be accepted.

Check your understanding

1)
4)

5)

6)

7)

B 2) C 3) B (1 mark for each correct, max. 3 marks)

1 marKk for each correct, max. 2 marks
Any two from:

e Creaming/aeration (during beating)
e Melting of fat (during baking)

e Beating (fat with sugar)

Up to 2 marks for a detailed description. Must supply examples with explanat
e Ifafatonly contains single chemical bonds, it will be solid both at room ter:
Examples include butter, lard and coconut oil.
o  The presence of double chemical bonds in fatty acid chains changes the ph:
monounsaturated fats will be liquid at room temperature, but will solidify :
extra virgin olive oil); polyunsaturated fats are always liquid (example: sur:

2 marKks for a detailed explanation, 1 mark for a basic explanatlon (max. 2 ma
Indicative content:

¢ Mayonnaise is a mixture of oil and vinegar *.
e Fats are hydrophobic and repel wateseale o
e Emulsifiers bond to both t - _2uie,

. Consequently, emu" g it the mayonnaise from separating.
o i the proper texture of mayonnaise.

eu““llquld).
eading to separation of

This prevents gluten in starch from accessing the water.
Gluten cannot form long fibres without water.
Only short fibres of gluten can be developed. This helps to keep the doug

1

L

e Fatmolecules create a hydrophobic layer around starch molecules.

[ ]

L ]

o

e  Therefore, the pastry is crumbly/crunchy, rather than spongy and elastic
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Proteins

Check your understanding
1) D 2) B 3) C 4) B (1 mark for each correct, max. 4 ma

5) Any three from (1 mark for each function and 1 mark for a relevant explanation;
Glazing - egg wash helps to create a shiny finish to bread rolls and other
Binding - egg acts as a glue in sweet and savoury dishes, such as muffins
Coating - egg helps the breadcrumbs stick to the food, meaning they do not
Raising agent - whisked egg white traps a lot of air, which is used in man
for soufflé

Improving the texture - whisked whole eggs create a foam, which can be
Emulsifier - eggs contain lecithin, which is a natural emulsifier; as a resul
emulsion sauces, such as mayonnaise
o  Thickener — eggs coagulate in the presence of 220 5 therefore are useé
e

e  Colourant - egg yolks add a yellow shade ° .
Other suitable answers may be accen‘r :

6) 2 marks for a detailed des ‘ " Z{lalk for a basic description (max. 2 mar

Indicative contenf

The gluten net has the ability to stretch and trap air bubbles inside.
During baking, the air expands and stretches out the gluten fibres.
This makes it possible to obtain the open texture of bread.
Gluten-free flours cannot trap air, and, therefore, their texture is close an
Other suitable answers may be accepted.

7) 1 mark for each correct (max. 2 marks)
e  coagulation (of the egg)
e  denaturation (of the egg and gluten)

Fruit and vegetables

Check your understanding
1) B 2) B 3) D 4) D 5) B (1 mark for each correct

6) 2 marks for a detailed description, 1 mark for a basic description (max. 2 mar
e  Enzymatic browning is primarily caused by an enzyme called polyphenol
oxygen. Enzymatic browning cannot take place if either the enzyme or o
browning can be stopped or prevented by removing oxygen or stopping th:
blanching the food). Enzymatic browning affects some fruits and vegetab

apples, bananas and lettuce.

e  Ocxidation is primarily caused by oxygen, which reacts with various chem
place if oxygen is lacking. Oxidation may be stopped by removing oxygen

oxygen or by the use of antioxidants (e.g. vitamin C). Oxidation may affec

(causes it to go rancid).

7) 1 mark for each method of prevention, max. 3 marks
1 mark for each explanation, max. 3 marks
Indicative content:
. covering with cling film or puttmr' gy = A

because it bonds with the =
e  packing in a modifi-.} » .cre to reduce the amount of oxygen - as abc
. usm,q Dropet v _iich do not contain copper or iron - both of these r
¢339, »iding contact with them is a good idea
such as lemon j juice or vinegar - enzymes are built from prote

ox to shield from air/oxyy
‘i axidase enzyme

. lowermg temperature by putting food in the fridge - enzymes are built fr
low temperature

e  blanching the food to deactivate enzymes — enzymes are built from prote
temperature

Other suitable answers may be accepted.
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The most common faults in cooking and how to prevent th

Check your understanding
1) D 2) C 3) B (1 mark for each correct, max. 3 marks)

4) a= true b = false c = false (1 mark for each correct, max. 3 marks)

5) 1 mark for each correct statement, max. 3 marks
Any three from:
e  Adding too much sugar can cause the cake to sink in the middle.
e  Adding too much flour or cocoa can cause the cake to be tough and dry.
e  Adding too much baking powder / bicarbonate of soda can cause the cak
e  Adding too little baking powder / bicarbonate of soda can cause the cake
e  Adding too much sugar can cause the cake to develop a hard sugary crus
Other suitable answers may be accepted. :

.:méi‘k for explaining

6) Any three from (1 mark for identifying the mis
e  Mistake: not addlng sugar to thp e
i ast has no food, so cannot multiply, a

A € ‘h

- wrong type of flour (e.g. low-gluten)
ioii: this means that the carbon dioxide produced by yeast will

e  Mistake: lack of water in the dough
Explanation: this means that gluten will not develop, and the dough will

Mistake: using the wrong type of flour (e.g. gluten-free)
Explanation: this means that gluten will not develop in the dough, and t
develop the open, sponge-like texture)

Mistake: using old yeast
Explanation: can mean that it is not alive any more, so the dough will no

e  Mistake: using water that is too hot
Explanation: it can kill the yeast in the dough, so it will not rise at all

Mistake: using water that is too cold
Explanation: it will lower the temperature of the dough, and that can slo
dough will rise very slowly (or not at all}

Mistake: adding too much salt to the dough
Explanation: this means that it will compete with sugar for water, and tha:
much (as there will be no more sugar to caramelise)

Mistake: adding too much salt
Explanation: it can slow down yeast grov. .
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_at ¢an cause the dou

e  Mistake: kneadlng th

. Explanatlon arbon dioxide to escape from the dough, and t

] ra{;ing the dough for too shorta time (or not proving at all)
Exp¥ination: it means that the yeast will have not enough time to multip
of carbon dioxide, and that will make the bread tough

i
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Mistake: baking the bread for too shorta time
Explanation: this can cause it to sink and become tough and moist

e  Mistake: baking the bread too high up in the oven
e  Explanation: it can cause it to burn on top and crack, while the middle ca
Or any other suitable answer
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Chaper 1: Quiz-ine

Foam
Shortening
Browning
Salami

Gluten
Solanine
Denaturation
Carbon dioxide
. Antioxidant
10. Stirring

11. Microwaves
12. Steaming

The shaded fields reveal this word: fermentation

CONSUAWNR
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Answers - Food spoilac

Microorganisms (food spoilage)

Things to think about: (p. 52)
Most at risk are the very young or elderly, people who are already ill or recovering, a
Any individual whose immune system is weaker is more susceptible to the effects of
pass from a pregnant woman to an unborn foetus.

Things to think about: (p. 55)
This is human body temperature which creates ideal conditions for bacteria to grow

Things to think about: (p. 57)
Some foods, such as grapes and tomatoes, show <ig:is
This is because they provide all the cond'* AT
food (protein and sugar) and tenw Yl

‘ “.ge before others as they ¢
+. ;ary for the growth of microorganis
y are often stored in room temperatur

Things to thi
Some fruits}
action throu}

D
1sts on their skins which react with sugars, causing fermentat
pening process. Grapes, apples and bananas are examples of th

Check your understanding
1) D 2) C 3) A 4) C (1 mark for each, max. 4 marks)

5) 1 mark for each correct statement, max. 3 marks

Any three from:

e  Verylow temperatures, such as in freezing, deactivate enzymes, so that en
conducted.

e  Verylow temperatures, such as in freezing, make bacteria dormant and ca
they are inactive and do not multiply.

. Low temperatures, such as in a fridge, slow down the action caused by enz
be delayed.

e  Low temperatures, such as in a fridge, slow down the growth of bacteria a
in temperatures above 5°C.

e  High temperatures, such as in cooking (above 63°C) and blanching, deacti
protein and denaturate due to high temperatures).

. High temperatures, such as in cooking (above 63°C), kill most bacteria.

e  Very high temperatures, such as in sterilisation (above 100°C), kill all bact
safe at least until it cools down and goes through danger zone again, or unt
contaminated food.

6) Any 8 from (1 mark for each correct statement, max. 8 marks):

e  Microorganisms such as E. coli and Campylobacter jejuni cause food poison
toxic mould present in food or water.

) Pathogenic bacteria can come from raw foods, pests, people, air, dust, dirt
food, moisture, protein and warmth, bacteria can multiply using a process

e  Because pathogenic bacteria cannot be seen or s in food it is possib
poisoning without realising the potential d-. ;¢ ;

. Pathogenic bacteria which cause foc.? v i 2r
on to other humans throushk '~ ih 4 1od.

e  Dust, dirt and soil coniad pat o .gemc bacteria. This is why itis important

. Raw food, sneli zed chicken, contains pathogenic bacteria which ¢
af, rr o dpetratures will Kill bacteria making the food safe to eat.

k. re not killed when raw food is frozen but remain dormant until i

n’t thawed and then cooked quickly at the correct temperatures,
becomlng a potential food poisoning risk.

o  The danger zone for food is between the temperatures of 5°C and 63°C. If foo
(the danger zone) then bacteria can start to grow and divide every 10-20 min
poisoning risk.

e  The optimum conditions for bacteria to grow are warmth, time, moisture
food is kept for long enough at room temperature, it will develop bacteria

e  (Cooking food at correct temperatures can kill pathogenic bacteria. Food t
start growing bacteria. In some people this may only cause a slight gastric
be fatal. The elderly, the very young or those who are ill or recovering fro
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food poisoning due to compromised immune systems. Unborn babies can
pregnant women should take care.

e  Food poisoning can be caused by storing food incorrectly. Raw food and
separately to ensure that cross-contamination does not occur, e.g. raw ch
fridge to prevent juices dripping onto other food items.

e  Food poisoning can be caused by pathogenic bacteria from raw food bein
surfaces or chopping boards to other foods.

e Food poisoning can be caused by eating cooked rice which has been left to

e  Food poisoning can be caused by pathogenic bacteria present in milk and ¢
seafood, and cooked meat and poultry, with the biggest risk being when ra:
are combined.

e  Food poisoning can be caused by harmful toxins called mycotoxins which
toxic and some can be used in food production.

Buying food

Things to think abou*: '+ 4
P 0 -+ i.is0 that food with a short shelflife is used before food w
ith items with a short shelf life stored in front of items with a

Things to think about (p. 64)

Examples could include:

e  allergy sufferers - should pay attention to the list of ingredients and special w:
from allergens and safe for consumption for them (allergens are usually print

. lactose intolerant people — should pay attention to milk content in the food so tk

e  people with high blood pressure - should pay attention to salt/sodium level in

e  people with coronary heart disease / a high blood cholesterol level - should ¢
saturated fat or enriched with phytosterols, which help to lower blood cholest
out by a health or nutrition claim)

. people with a vitamin deficiency - can check whether the food contains a give
or added during fortification)

e  people for whom animal welfare is important — can see whether the food was
welfare standards, e.g. organic or free-range

e  people who cannot cook - may find preparation instructions useful

e  date marks - can be useful for people concerned about food waste issues, as th
with a short date if they know they won’t be able to eat it by that time, etc.

Check your understanding
1) A 2) B 3) A (1 mark for each, max. 3 marks)

4) 1 mark for identifying, 1 mark for explaining why it is efficient (max. 4 marks)
Any two from:
° it includes information about food allergens, so foods which contain them
by people allergic to specific foods
e itincludes date marks, which help to identify whether the food is still fre
e itincludes storage conditions, which help to az. = /1 ‘ther the buyer/co
food in the correct conditions athome .
e itprovides an ingredient list, wh’ - sisugecide whether a food is hig
will require any special v i 3 o7 skdlls ‘
_hat'the consumer knows that the food couldn’;
o1l the food manufacture to the shop

Other suital e _nay be accepted.
5) 1 mark %#¥ch correct, max. 4 marks
a
b  bestbefore
c best before
d useby
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Storing food

1) C 2) D 3) A (1 mark for each correct, max. 3 marks)

4) 1 mark for identifying, 1 mark for explaining why it is efficient (max. 4 marks)
Any two from: ‘
e  Sealed bags and containers protect the food inside from the air - as a resul:
and oxidation cannot happen.
e  Closed boxes and bags protect the food inside from pests and microorgan
material, so the food cannot be spoilt.
. Packaging protects the food inside from sunlight - so that the vitamins d
value of the food is maintained.
e  Packaging contains information about the food - so that the consumer ca
him/her, e.g. free from allergens or free from glute>
e  Packaging contains a date mark, which say- i tl.e food is fresh an
point in time. -y =
. Packaging protects from leal-..: i a.sthe leaking juice, e.g. from meat,
products in the shonr s bas. = or'in the fridge.
e  Packaging can 4 iy 2u'to maintain cool temperatures, so that the foo
migetlai . nnot multiply.
answers may be accepted.

5) Any fourirom (1 mark for each correct statement, max. 4 marks):

e  Chicken is a high-risk food which is high in protein and high in moisture.
warmth, provides ideal conditions for bacteria to thrive.

e  The correct temperature to cook chicken is at 75 °C or higher. If reheatin
but preferably 82 °C. Cooking or reheating below these temperatures allo

e  For storage, chicken should be frozen at -18°C (this will slow down bacte
regrow during the thawing process).

e  Frozen food such as chicken goes through the danger zone when thawing
ensure that the inside thaws while the outside of the chicken thaws. This 1
need thawing slowly at room temperature, which can necessitate the food :
a period of time. Cooking at the correct temperature will kill the bacteria

e  Temperature control is important when dealing with thawed chicken. Al
refrozen once thawed, poultry that has been defrosted can be refrozen if
temperatures. ‘

e  Temperature control is important when storing or defrosting raw chicken :
that the temperature of the appliances is at 5 °C or lower and that warm fi
to prevent the temperature from rising. Temperatures above 5°C put the
bacteria can start to grow and multiply.

e  Cooked chicken which is served cold should be kept cool and eaten withi
can start to grow and multiply and the chicken should be disposed of.

o Hot food, such as cooked chicken, must be held at temperatures of at least ¢

e  Combining hot and cold foods can affect the temperature of food, either w.
This can affect the temperature of cooked chicken, such as cooling it dow
start growing,

e  Chicken is a high-risk food containing the risk of bact=" ial food poisoning
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Preparing, cooking and serving food

Things to think about: (p. 74)
Food poisoning can be caused when bacteria grow in large numbers in food or by v
animals, or by toxic moulds. Food poisoning from bacterial contamination of untre
raw or insufficiently cooked can be the cause of E. coli and Salmonella. Beansprouts ¢
with temperature conditions (i.e. between 5 °C and 63 °C), this can enable bacteria to.
conditions). Because of the danger from food poisoning, beansprouts should only b
or otherwise should be steamed or cooked until piping hot. Raw beansprouts shou

Things to think about: (p. 75)
Pregnant women can transfer food poisoning to their unborn babies. This can have
sometimes lead to miscarriage.

Things to think about: (p. 79)

Cross-contamination between salad 1terr'§ i
grow on cooked chicken. Utensi
is important to use separa’ .

. _keiiéan occur from soil on unwa
-»pping boards and knives, can transfer ;
.vhen preparing raw cook and cooked food.

4) A 5) A (1 mark for each, max.

6) Any four from (1 mark for each correct statement, max. 4 marks):
*  The core temperature of food should be kept at the correct level for the reg
e Although some foods are safe to be blanched briefly, most foods must be c¢

recommended cooking times to ensure safety. Lower cooking temperatu
cooked for the recommended duration for that temperature.

e  Food should be reheated at the correct temperature to kill bacteria. In so
temperatures may adversely affect the texture or taste of food, it can rehez:
the required duration (e.g. red meat should reach at least 70 °C for at least }

e  Cooking food at the correct temperatures is important for prevention of
stand for a minute after cooking can also help to kill bacteria as temperat
rise within this time.

e  Cooking at the correct temperatures can help to kill bacteria, but some foo:
recommended temperatures of atleast 75 °C. The following duration mu
temperatures: at least 45 minutes at 60 °C, at least 10 minutes at 65 °C and ;

e  Gravy, sauces and soups should be simmering to ensure that they are cook:
This means that, after boiling, the heat should be reduced so that cooking
for the prescribed amount of time.

e  Some foods should be cooled very rapidly to prevent bacterial growth wi
can be done using a blast chiller to cool food rapidly by circulating very col:
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Preservation methods used to keep food for longe

Check your understanding

1) D 2) A 3) D 4) A (1 mark for each correct, max. 4 ma

5) 1 mark for each method identified, 1 mark for a relevant explanation (max. 6 mz
The answers could include a reference to:

e  Method: jam making
Why /how it works: in jam, sugar binds water and makes it unavailable fo:
cannot multiply and cause food spoilage :

e  Method: pickling
Why /how it works: when pickling food in brine, salt increases the osmo
draws water from the bacterial cells, which then ¢=. ¢ : multiply; when p
solution is highly acidic, which disables gr-...4 = j’bsé-»microorganisms

e  Method: freezing
Why /how it works:
unavailable fox.
thowgilnc =

z a i \ater changes its physical state from liq
& isms; also, at low temperatures enzymes (pro
‘by bacteria for multiplying

e Md¥ Etling
Why/how it works: in bottling, microorganisms are killed by high temp

then sealed in sterilised containers (e.g. jars) which help to prevent contan
and, therefore, prevent food spoilage

e  Method: vacuum packing
Why /how it works: in vacuum packing, all air is removed from the packag
helps to prevent growth of aerobic bacteria, which require oxygen for gro
not as effective in preventing growth of anaerobic bacteria

Accept other suitable answers.

Chapter 2: Quiz-ine

Penicillium
Mycotoxin
Danger zone
Best before
Diarrhoea
Enzyme
High risk
Tainting
Antibacterial
10. Preservative
11. Ambient
12. Pathogens
13. Salmonella

PO W

The shaded fields reveal this word: contamin-*i:n |
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