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HOW TO USE THIS BOOK

Eating food is something we all have in common! Food
Technology in Action 4th edition is a textbook about what we
eat, whatwe should eat, how the food we eat affects our health,
how we cook food, how food is processed and presented to
us, how we shop for food and the impact of food on our lives
and the environment. The text follows the requirements of
the Stage 6 Food Technology Syllabus developed by the New
South Wales Board of Studies for implementation in 2000.

The provision and consumption of food are activities that
all humans throughout history have had to deal with. Today;,
considerable resources are devoted to producing food
across domestic, commercial and industrial settings. Food
issues are relevant to us all. Each chapter of this text shows
Food Technology in real life situations. Blending theory with
practical real-life examples captures students’ interest and
willingness to learn more. The authors hope to capture the
excitement that the subject of food brings and conclude by
leaving you with this conversation between Pooh Bear and
Piglet ...

‘When you wake up in the morning, Pooh,” said Piglet at
last, ‘what’s the first thing you say to yourself?’

‘What'’s for breakfast?” said Pooh. ‘What do you say,
Piglet?’

‘1 say, I wonder what'’s going to happen exciting foday?’
said Piglet.

Pooh nodded thoughtfully.

‘It’s the same thing,’ he said.

A. A. Milne, Winnie-The-Pooh

W

Diagrams simplify the content and aid

Each chapter opening page

provides a short paragraph,

in student-friendly language,

on what the chapter is about.

‘Learn about’ statements from 6
the syllabus are also provided.

Chapter
Safe storage and preparation of
l food

Fancy finding a spider in your salad, metal
inyour sausage ol lass in your Hotdog
or akitchen infested with cockroaches?
‘These are real complaints about food
outlets in Australia. Thankfully we have
high food safety standards i this country.
that help to reduce the risk of iness.
Storing food safely and preparing it
properly is the topic for discussion in this
chapter,

In this chapter you will learn about:

« Sale storage of food

. cold
storage and freezing
« Safe preparation and presentation of food
~ equipment and utensiks used to produce qualty food products across a
range o settings
~ sate and hygienic work practices when handiing food
~ preparation methods t produce food products across a range of

Engaging photos
provide examples
of the content

\
What? Fats in e Kichen I th im ottt Fmy
{heratis anoxtraadinary chel, bt when te heath
nspectors i there s aat i the Kichn ey cose
he prestigous restauant Gustea's’doun. n el e
e Hopeyou never e e s e prsen.

covered, and
informative captions
are closely linked

to the content.

eBookPLUS refers to the entire
textbook in electronic format
and alerts teachers to relevant
HTML links to support and
enrich student learning.

thorough understanding of the theory taught.

help create an awareness of how 1o adopt a healthier lfe-

style.

« A National Children's Nutriion and Physical Activity
Survey will find out what Australians are eating and their
levelof physical activity:

« A Healthy Weight website has been launched by the gov-

Whercas complex Such s dietary ore,
remain in the stomach for a longer period. Because they
leave the stomach more slowly, fibrous foods give a feeling
of fullness,or satiey, for an extended time after eating,

|
\ Stowest

Ditary e
v

Food moves through th stomac a et rates. Sow-moving fods ave
arigher satty e

Nutritional requirements

Many of us select food that s nutritious because we know
that we will feel and stay healthy. The food we eat should
provide essential nutrients that the body can absorb, and
‘metabolise (be used by the cells in the body for encrgy.
building or repain). When you are next n the supermarket,
take a quick look at someone else’s shopping troley; it will
tell you a lot about that persons eating habits. Unfortu-
nately, many of us need to learn more about the nutritional
value of food as statistics from the latest national health
survey show that the rate of averweight and obese adults
‘and children has doubled over the past 20 years. Take a look
inside your own pantry and refrigerator and ask yourself
whether food has b hased with nutitional value in

specific dietary requirements for people of different ages
and genders.

= Other government initiatives include community and
school grants programs, and the creation of consumer
resources on being overseight and obese.

= Each state has developed its own Healthy School Canteen
Strategy based on the national Healthy Schools Canteen
framework

You may avesoen e campaig asking st eat o srves ofrultand e
seves of egetaespe cay How many icesof it and vegeables 6o you
consum daby?

165 evident that many of s need better education when it
comes to cating nutritious food. Nutritional requirements
depend on a number of factors such as our age, gender,
bod

1 we are pregnant or breast feeding,

mind,

Governments are taking steps to educate Australians
about nutitious food. The Australian Dietary Guidelines
were developed out of concern for the health of our popu-
lation. The guidelines aim to encourage Australians to cat
a more varied and nuritious diet, and reduce the risk of

moment,

Body size/type and heredity
Anyone who owns a car is aware that there are major dif-
ferences in the costs of running and maintaining large and
smalcars, Obviously,large cars use more petrol and there-
fore they have larger petrol anks.

All outcome tasks are preceded with a case study to
capture student interest. They are in the form of food
preparation and presentation exercises, research
assignments, debates, oral presentations, case studies
and industry reports.

of diffrent sized. human
\. way: Individuals who have larger
fents to maintain and operate their
v the same type of body tissue
40 with smaller builds, but a larger

© You may have scen the television program Jamie’
* school lunch project, where Jamie. takes on English
* youth and challenges them (o eat, and the staff who
© run the school canteens 1o serve, healthy lunches
©instead of junk food. The healthy lunch trend is also
o catching on here in Australia. Foods prepared in the
© canteen at Kincumber High School in NSW include
© Buritos, jacket potatoes, vegetable str-fry, chicken

* Students learn to:
= analyse the eating patems of a seected group o
identy nfuences on food selection.

© Contributes to the following outcome:

Gacsar salad wraps, Zappa' wraps (chicken tender- |
loin, lettuce and tomato in a tortil), pasta, kebabs -
(pia bread, taboull letuce, with lamb or chicken) and  ©
fresh fuit salad. In winter thee are homemade soups,  ©
nachos, bolognaise pasta bake, pesto pasta bake and  ©
hamburgers; and in summer, there are fresh salads,
ruitsalads, and wraps.

——feagravesrsnenens | ourcomesasx  [[RTRTpTSTITEL

1. Explain why some studens may resist move o a
‘healthier choice of food in the school canteen. .
2. How does your canteen food compare to the menuat -
KincumberHigh School? -
3. Log in to www.jacplus.com.au to locate the Healthy

hological,

chapter Explin the

* and economic factors.
© Garefully consider the article above. Remember tht tis is

red, amber and green food choices. -
4. Use the health Kids calculator and assess five foods
from your schoolcanteen. Which foods are considered -

b tasl use
. alongwith yourknowedge of factorsafecting food
H the tasks af

Psychological factors affecting

food selection

Poycologial factorsrelate o the mind and the emotions.

“They are diffcult (0 describ, and difler from person (o

person depending on thei ety and upbringing. Some
habi

‘Weblink

Values

Avalue s a deep personal fecling about what i important.
Values are strong enough 1o influence behaviour and
motivate action. A persons values may reflect those of the
family and culture in which they were raised, or they may
be a personal response to the experiences encountered

experiences with food have a constant influence on the
foods selected, while choices made as a result of emotions,
self-cancept and atttudes can vary from day to day.

In terms of food selection, the values most
likely (o influence choices are related 1o food origins and
the maintenance of health,

.
Gt 2 Factors afcing oo skction 4 29
'

-/
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Sets of review
questions at
frequent intervals
recap the content
just covered.

The questions
require students to
remember, apply
knowledge and do
an activity.

N

Food service and catering

as the hospitality industry. It involves all food items served
imple, school canteens, restaurants
takeaway food stores, catered functions, hospitals and
prisons, and on aitline flighs,

to customers in,

Key terms in the text
are bolded and a
definition is provided
in the glossary
section of the book.

sores. A lncrease nconsmerspurcasing s type ofmealcan b

)
| e auxeriom |

Remember
1. Bplin how each scto of th agr-food chain, e ndependent.
toms n ther sctors.
2. e all sectorsof the agr-{oodcrain of equl importance? s one
clor more impotant han anothr? DScuss your answers as

cass and complete a P (s, minus, nterosting) harton oach
sectr,

3. Tink aboutafood productyou can buy i your ocal supemarket.
Outlne e value-adding'sleps it has undertaken for 110 be i s

4. We hav discussed th main socors of the Austalan food ndusty:
agrcuture and fishees, food processing and manufactrng, ood
senvices and catering,an th foo et secor. Think f a food
product and use  low iagram t show how each secorcontributed
o he fna product reaching he consumer:

Do an activity
jacplus.com.au to ocate the Agr-f
i o v o Ot ot f o ot nd o
following questions
a) Wit efrence . ood poduct,what current rends and isues
occurting withinthe Austalan food ndusty’
) Why s thers & continual nee o pdate and ensure food tems
the changing natur ofconsumer
Gemands?

consumers o chose convenence-based food opons,

Food retail

“This area of

Recent in
the Australian food industry

Tecent uends I 5 o oy te e by many fc-

‘Weblink

10 the

sumers can purchase processed food items. Food retalers

chains, such as Woolworths, Coles and Bi-Lo, and smaller
Stores, such as the comner shops, petrol stations, butchers
and bakeries. Small retail outlets may carry a limited range
of food items but arge, national stores offer a more diverse
range.

THE

1. Advances in sience and technology

creation of new food products oo demanding

I vary i size and dommance and melude Targe, nationalTood — what Ts Enown 28 functional foods, which not only provide.

disease. Examples include products that contain ‘invisible
fibre’ and foods containing probioties to maintain a healthy
digestive system. The table below summarises some of the
forces behind change in the food industry.

Geneticaly

igneared ood ems,soch as omatoes without seeds

2. Aconcem for food safety

= Stictqudelnes and standards must be met 0ra food roduct 10 be
solf in Austala
= Rostctionson labling of foods with misiacing nutioal caims.

products, such s fean pork

How woul you orderyour steak

you et cooked.

Does low temperature affect the functional
properties of proteins?
Sylabus outcome
Studonsoa
« investigate through exvunmenunm the factors that affect the.
unctonal properes o
Bt

e rganised and work uicly so that thei ingredints remain
ool

Making ice-cream

1. Separate the egg yolks from the egghies. ut the egguiites
Intoanother bowl

2. Whip thecream unl i poaks form. Add the 699 yolks and
vanila, beating sowy untighty combine.

S spo0n

D
beating, and continwe un i ks

When becten,eggwhites can

produce  difrent guaniyof foa fom egguites beaten e
atroom temperaue.

freeze ovemight.

Equipment 2largeeggs or 3 smal eogs.
For S exparven,some grous il usorefigeratd o905 300 mifeshcream
Alother
haup o

= 2medium bowis, metal i possivle
=1 0r2 s ofbeatrsfrom dlecrc mocers

= metal spoon o rubber spat

= snallow meta rays (2 bar s or 1 lamington th)
= aluminium foll

oipas s gl

Y5 cup castr s

Results and conclusions

1. Before making the ice-cream, predit which of th ce-creams

)

il hav te geater voume.Give  reason for your preciction.
2.

A summary of the
chapter’s key issues
in dot-point form is
included at the end
of every chapter to
aid revision.

y et
ormore s en g
s -
o o e toasad g
o famers | print media, and in retail sors themselves. How can we
organiseorcategorise new products in  way hat il sis
) Remember g of e prdics s b o
o Fem— . o v and cstablish how and why they were
4 | e One vy ofgeting an ouse
e T et sl e ot New s e
ocsmes. orted into ane of hree categores derived fom concept
+ me-too products "
o  line exensions
" marketod n Australla? Itis not always easy to put a new food product into one of
hese three categories  pesonal and company apinions,
marke percepion, and the nature ofthe new product wil
affct the allocation of & new product into one f these
Case studies Types of food product e
development Vet et
e-too products
- When.you st rtal outet, especially supermarkes,
highlight an he e of e o ey s, o prducis can Me100 prodcts e sl i copes, o with inor
e overwhelming and confusing. Ths confuson is ofen  molifcations, of existing productsavalabl an the market
H 1 increased by the bewildering range of advertising and mar- and manufactured by other companies. Probably the most
application of the e e e o et v e et e e o 5 e o e
theory that has just MR casE STUDY |

been discussed in
the text.

fitonal requirements vary substantially throughout ife.
fergy is required for al body processes, in the form of
‘mechanical, chemical o electrcal eneray, or heat.
« Total energy requirements consist of the basal metabolic

« Solidfoods are inroduced gradaly from
about six months of age. Food groups are
introduced in a particular orde, 1o reach a full
variety o foods at around one year of age.

rate, the thermic effect of neededfor  *
physicl actvty, adolescence due to a high rate of growth and
9 y

sie, lean tissue, needs as their
conditon (inluding growth and finess). energy requirements decrease with ageing. Reuirements

,fat, protein P
and alohol, and maintains a balance between intake,
expenditure and storag . presting nadule et

values pro the
ents

required in pregnancy for

rotein and

during lactation to produce breast milk

the mother's nurient stores.

« Breast milk provides al the nutritional needs of an nfant

Food
powerlul effecton the nutriional value of the resulting
meal

aged up to sx months,

substitute if reastfeeding is not possible.

. nowledge of
nutriional needs, as well as information on the available
time, resources and skills.

adipose tissue food allergy moistheat cooking trace clements

anaemia food intolerance nutrition vegan

basal metabolic rate Inctation protein vegetarian
(BMR) ‘macronutrient sedentary ‘weaning
lostrum Inxative. thermic effect of food

dry-heat cooking ‘menopause (TER)

Key terms that have been

highlighted throughout the

Multple-choice questions
. Which of the following is the most signifcant suum
implication of

A Decreased environmental poluion
8. Increased range of convenience foods
. Increased range of products for consumers.
o

ing your meal,

you would then
stow all your gear and dispose of your trash properly
just before the ride home.

Astronauts basically o the same thing when they.
&0 into space. Preparation varies with the food type.
‘Some foods can be eaten in their natural form, such as
brownies and fruit. Other foods require adding water,
such as macaroni and cheese or spaghetti. Of course,
‘an oven s provided in the space shutle and the space
station 0 heat foods (0 the proper temperature. There
are no refrigerators in space, so space food must
be stored and prepared properly to avoid spoilage,
especially on longer missions.

Condiments are provided such as ketchup, mustard
and mayonnaise. Salt and pepper are available but
only in a liquid form. This is because astronauts ca't
sprinkle salt and pepper on their food in space. The salt
and pepper would simply loat away. There is a danger
they could clog air vents, contaminate equipment or

HSC PRACTICE EXAM QUESTIONS

AT

)

Experiments
provide students
with the chance

to gain practical
experience, putting
theory learned into
practice.

-/

Wnatis
under the Food Act 2003 (NSWJ?

health offcer

8. Toauditfinancial status of the company

u o controlthe use of imported and exported foods

workers
. Which of the following best describes food retaiing in
Australia?

items

.. dentif each sector of the Australian food indust
Driefly describe s function.
The percentage of Ausraian farmers now pari

-

A Selling food in

chapter are listed at the end

of each chapter.

.. Selling food for
0. Developing convenience food for consumers
. The main reason why the Austalian food industry
esponds to consumer nfiuences is to
A expand export sales. the consumer
B.. mirimise industral action
©.. maintain market share and proftablty.
0. address ssues relating to commurity nutiton
. Wiich legistation enforces food standards and hygiene
regulations in the NSW food industy?
. Trade Practices Act 1974 (Commonwealth)
B.. Food Act 2003 (NSW)
©.. Fair Trading Act 1987 (NSW)
0. HACCP

e

P o enie vouwo

R 1

E industry?
N 2

. 3.

answer

»
180 ) oo ey inhctin
»

@) describe the impact o the sector on the en
@ discuss the types of career opportunites avd
.

Explain how government policies and legisiation|
afected the Austalan food industry. Use three
of goverment poliies and legislaton to sup

5. What role do advisory groups play i shaping pof
legistation? Give two examples of how advisory
have inluenced policy and legisiaton.case stud

3 of the Australian food industr}
eference to this sector:

a) outine two recent developments within the

b) describe the impact o these recent develop

~

HSC practice
exam questions
include multiple-
choice questions,
short structured
items, extended
structured
response and
extended response
questions.

-
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Abou’r eBookPLUS

" Jacarandap

Next generation teaching and learning

This book features eBookPLUS:
an electronic version of the
entire textbook and supporting
multimedia resources. It is
available for you online at the
JacarandaPLUS website
(www.jacplus.com.au).

Using the JacarandaPLUS

website

To access your eBookPLUS

resources, simply log on to

www.jacplus.com.au using your

existing JacarandaPLUS login and enter the registration
code. If you are new to JacarandaPLUS, follow the three
easy steps below.

Step 1. Create a user account

The first time you use the JacarandaPLUS system, you will
need to create a user account. Go to the JacarandaPLUS
home page (www.jacplus.com.au), click on the button
to create a new account and follow the instructions on
screen. You can then use your nominated email address
and password to log in to the JacarandaPLUS system.

Step 2. Enter your registration code

Once you have logged in, enter your unique registration
code for this book, which is printed on the inside front
cover of your textbook. The title of your textbook will
appear in your bookshelf. Click on the link to open your
eBookPLUS.

Step 3. View or download eBookPLUS
resources

Your eBookPLUS and supporting resources are provided

in a chapter-by-chapter format. Simply select the desired
chapter from the drop-down list. Your eBookPLUS contains
the entire textbook’s content in easy-to-use HTML. The
student resources panel contains supporting multimedia
resources for each chapter.

Once you have created your account, you can use the same
email address and password in the future to register any
JacarandaPLUS titles you own.

Join thousands of other students & teéachers
in discovering the next generation in
teaching and learning solutions. ..

Using eBookPLUS references
eBookPLUS logos are used throughout
the printed books to inform you that a
multimedia resource is available for the
content you are studying.

Searchlight IDs (e.g. INT-0001) give
you instant access to multimedia
resources. Once you are logged in,
simply enter the searchlight ID for that
resource and it will open immediately.

Minimum requirements

JacarandaPLUS requires you to use a supported
internet browser and version, otherwise you will
not be able to access your resources or view all
features and upgrades. Please view the complete
list of JacPLUS minimum system requirements

at http://jacplus.desk.com/customer/portal/
articles/463717.

Troubleshooting

¢ Go to the JacarandaPLUS help page at
www.jacplus.com.au/jsp/help.jsp.

¢ Contact John Wiley & Sons Australig, Ltd.
Email: support@jacplus.com.au
Phone: 1800 JAC PLUS (1800 522 7587)




The eBookPLUS of Food Technology in Action, 4th edition
features a resource of recipes for students who are required
to undertake practical activities. Preparing a range of
recipes provides opportunities to develop learning abilities
and competence in experimenting with food preparation.
Students learn to:

Videos of the recipes listed below can be downloaded from
your eBookPLUS.

Almond praline
Apple and kiwifruit sorbet

Apple and raspberry
crumble cake

Arabic BBQ lamb
fillet, chickpea
hummus and
tabbouleh

Asparagus and
chicken risotto

Banana and chocolate swirls
Banana ice-cream

Basil crumbed veal
schnitzel with
bocconcini and red
pepper caponata

Caramelised
Spanish onion
tart

Chocolate cupcakes

Chocolate
self-saucing
pudding

Chocolate
sweet pastry

Chocolate tart
filling

develop cooking techniques using different ingredients
and equipment

evaluate the sensory characteristics of common recipes
prepare a range of food influences

o apply principles of food preservation to extend the life of
food and ensure health safety.
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Coconut and
lime mousse

Coconut
battered flathead
with lime
mayonnaise and L&
coleslaw

=t

Crunchy Thai
chicken balls

Escalivada pizza

Fish en papillote

Foccacia
Frittata
Gluten-free cake
Gravlax

Grilled polenta with ratatouille

Homemade yoghurt

Honeycomb

Hot cross buns
Jam fancies
Lemon ice-cream

Lemongrass, ginger
and star anise poached
peaches

Lentil burgers

Mandarine creme Saint Honoré
cornettes
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Mango smoothie

{
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O Mascarpone bavarois
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with espresso
poached pears and
chocolate
ladyfinger
biscuits

Master stock
chicken with a
lychee, coriander
and chili peanut
salad

Nori maki

Paella with
chicken and
seafood

Passionfruit
meringue cones
served with citrus
curd and sherbet

Passionfruit soufflé
Preserved lemons
Pickled eggplant

Pork saltimbocca
with a mushroom
velouté and rice
pilaf

Food Technology in Action

Potato and pea samosa with a mint raita

Pumpkin and goat’s
cheese soufflé served
with a rocket, pear
and walnut salad

Pumpkin, feta,
walnut and filo
cigars

Red pepper caponata
Rice paper rolls

Semi-dried tomatoes
Spicy tomato chutney

Spinach and ricotta agnolotti with
a brown butter, hazelnut and
sage sauce

Sticky fig and date
pudding

Strawberry and
vanilla cream
millefeuille

Strawberry jam

Strawberry taffy

Tomato and zucchini roulade
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Chapter
Influences on food availability

Influences on food availability

Historical changes to food availability, including:
— global migration of cultural groups
— use of foods native to Australia

Technological developments influential on food availability, including:

— production and manufacturing processes, and equipment techniques
— storage and distribution techniques

— marketplace practices

Social, economic and political influences on food availability, including:
— effects of poverty and affluence
— type and state of the economy
— government policy e.g. taxation, tariffs, embargoes, subsidies,
war and export strategies.
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For this grizzly bear, making the most of salmon
when it’s available is a must. Thankfully, in Australia,
food is plentiful and of a wide variety, no matter what
the season.




Staple foods around the globe

The type and amount of food that people eat depends upon
a variety of factors. Where people live is important because
food produced in the local area will be more plentiful and
cheaper than food transported long distances. Available
income to buy food is another major factor affecting what
people eat, along with the level of technology available in
producing and processing food; government policies con-
cerning local industry and imports; and the strength of the
country’s economy.

When people move from one country to another or to
another part of their own country, they bring the desire for
and knowledge of the foods they already know. In this way,
the adopted location may gradually introduce the new-
comers’ most-preferred foods into the local diet.

Foods that are commonly eaten as part of the daily
diet are called staple foods. To be classed as a staple, the
food must be readily available to most of the population
and must provide the major source of energy in the diet
of a particular group. Staples are often the most impor-
tant source of protein in the diet, simply as a result of the
quantities in which they are eaten. Staples may be of plant
or animal origin and vary from region to region. They are
generally inexpensive and more plentiful than other food
sources.

Most cultures throughout the world have at least one
staple plant food. Cereals are the most common plant
staple, but root crops and legumes are basic to the diets
of many people. Cereals are edible grains, root crops are
plants whose edible portion develops beneath the ground’s
surface, and legumes are the seeds within the seed pods of
specific plants. The four main plant staples are wheat, rice
and maize, which are cereals, and potatoes, which are a
root crop. Other staples include millet, sorghum, cassava,
taro and soya beans.

Plant foods are an excellent source of complex carbo-
hydrates (starch and dietary fibre). In developing coun-
tries the consumption of plant staples may provide around

75 per cent of the energy in a person’s diet. Staples may also
contribute 40 to 70 per cent of the protein intake in these
countries, so staples’ nutritional quality is important. The
amount and quality of the protein present varies depending
on the staple. Cereals provide significantly higher quantities
of protein than root crops, while legumes are nutritionally
the best source of plant protein.

Staple plant foods

We will now look at the basic staple plant foods: wheat, rice
and cassava.

Wheat

Wheat is the staple crop eaten in more countries of the
world than any other staple. Growing conditions for wheat
vary depending on the variety of wheat, but most varieties
prefer cool, wet conditions during the growing season and
warm, dry conditions during ripening.

Wheat is thought to have been first cultivated around
the Middle East and the Nile valley between 15000 and
10000 BC. Gradually, as people from these areas moved and
settled in new lands, the production of wheat became more
widespread. The migrating people introduced wheat to
people in other areas who then began including it in some
of their own food products.

Wheat became a popular cereal because it is versatile as a
food source. Wheat can be:

o cracked (known as burghul) and eaten in soups and salads
such as Lebanese tabouli

o coarsely ground to produce semolina, and used in prod-
ucts such as sweet Indian cakes and some varieties of
gnocchi

e ground into flour and used to produce breads, cakes,
pasta, tortillas, pancakes and noodles.

Rice
Rice is the staple food of Asia and, given the high popu-
lation density within the Asian nations, it is the most
commonly eaten staple in the world. Rice is thought to have
originated in the monsoonal areas of South-East Asia and to
have been a staple food in the area since 5000 BC. It needs
a warm climate and large quantities of water in which to
grow. Fields are flooded to allow the rice to grow in water,
and flat land and a clay-based soil is needed for this process
to be really effective.
The manner in which rice is prepared and consumed
depends on where it is being served.
¢ In Asia steamed or boiled rice is eaten at all meals.
o In Europe rice is served as a summer salad and a winter
pudding.
o In the Middle East rice is used in the savoury dish pilaf,
which accompanies the main part of the meal.
o In England rice flour is used in the making of shortbread.

Chapter 1 Influences on food availability § 3
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Cassava — a plant staple

the toxic juice needs to be squeezed out. Once the
juice is removed, this type of cassava is used to make
tapioca, and in the West Indies it is made into starch.
o the sweet variety is the most widely used in cooking,
where it is peeled and boiled much like a potato.

TABLE 1.1 Nutritional value of cassava

NUTRIENT PER 100 GRAMS
Carbohydrates 19¢g
Fat 03¢
Protein 29
Cassava tubers being harvested — the cassava plant looks more like a Unfortunately, cassava provides little protein —
tree than a normal vegetable crop. only 1 per cent of its nutritional value, compared to
11.5 per cent in wheat and 6.5 per cent in rice. Since it
Cassava is a root vegetable (tuber), thought to have is the staple food in these countries, the occurrence of
originated from the Amazon Basin, and is the staple protein deficiency diseases is quite high.
food in Central and Northern Africa, and South When buying cassava, the tuber should be clean,
America. Other common names for this root crop are firm and dry, and should be stored in a cool, dark
yucca, manioc and tapioca. The tubers are about 5cm place for several days. Cooking with cassava is more
across and 25 cm long, and the white flesh is covered complicated than with many root vegetables because
by a brownish skin which resembles bark. There are it is hard to peel, and the woody centre piece needs
two types of cassava: to be cut out before the cassava can be chopped into
o the bitter variety, which is poisonous when raw small pieces. Boiling for 20 minutes, steaming, braising
due to the hydrocyanic acid present; consequently, and sautéing are suitable cooking methods.

o000 0000OOROOOOS

Carefully consider the article above. Remember that this is 2. Log in to www.jacplus.com.au and locate the Plant

not just a comprehension task; use the stimulus material staples weblink for this chapter.
along with your knowledge of staple foods to complete the a) Identify four ways in which cassava is used in
tasks ahead. different parts of the world.
b) Find the three recipes listed for cassava.
1. Is the cassava plant a staple food in your household? ¢) Divide the class into small groups and make one or
Give reasons why or why not. more of the dishes given.
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Meat and fish as staple foods

Animal staples have also moved throughout the world as People living in coastal areas or countries surrounded
people have migrated. Australia is a prime example; the by water (such as the Pacific Islands and Japan) have
animal foods that form our staples today did not exist on ready access to fish and other seafoods. As a result,
this continent 250 years ago. Our current meat staples came these foods frequently appear in the diet of people in
to us as a result of migration. Lamb was the staple of colonial these areas. Some people of other cultures, such as the
Australia, but over the years beef has replaced lamb as the Australian Aborigines, used native plants and animals as
most commonly consumed meat. The increased demand a staple food. The lean, nutritious flesh of the kangaroo
for beef is linked to the popularity of dishes from various was once the staple of the Aboriginal people living in
cultural backgrounds — for example, lasagne, hamburgers inland Australia, while coastal communities more heavily
and stir-fries. relied on fish and seafood.

b
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REVIEW QUESTIONS

Remember
1. True or false?
a) Astaple food is one we eat all the time, such as chocolate.
b) The legume, soya bean, is a plant staple.
¢) Compared to cereals, root crops are a better source of protein.

Apply

2. In 1-2 paragraphs, explain how the climate of a region affects the
traditional foods eaten there. Give three examples to assist with your
explanation.

3. Explain the differences between cereals, legumes and root
vegetables.

Do an activity

4. Using food composition tables or food analysis software, compare the
nutrient content of the following staple foods: sorghum, corn, soya
beans, potatoes and a cold-water fish.

Foods native to Australia

Before Europeans arrived here, Australian Aborigines had
a nutritious and varied food supply. They did not have a
staple food as such because the animals they hunted and
the plants they gathered varied from coastal regions to
inland regions. They normally ate food as they collected
it, but some vegetables contained a poison that had to be
removed by soaking them in running water. Food toxicity
occurs through eating food that contains small amounts
of a harmful substance, which accumulates faster than the
body can eliminate it. Toxicity builds up over a long period
of time and can cause death if the toxic food continues to
be eaten. Because Aborigines moved from place to place,
food-related toxicities were unlikely to develop.

ditional Aboriginal animal foods

The foods obtained from animals included:

» marine life and shellfish — fish, small sharks, stingrays,
pippies, clams, crayfish, freshwater mussels, dugongs, eels
and trepang (sea-cucumber)

» reptiles — lizards, snakes, frogs, long-necked turtles, turtle
eggs, goannas

» birds — mutton-birds, wild geese, emus, mallee fowl,
swans

» insects — witchetty grubs, bogong moths, honey ants,
green ants, plague locust

» marsupials — wallabies, kangaroos, possums, flying foxes,
echidnas.

The amount of flesh on many of these animals is much

lower than that of the beef, lamb and pork we eat, and the

ratio of polyunsaturated fats is higher. The insect foods are
high in fat, energy and protein.

So, how did Aborigines obtain their food? Fish and eels
were fed into weirs (often quite large) where fishing was done

from canoes using hooks and line or nets, while spearing

larger fish was done from the rocks. Sea turtles, dugongs

and any whales stranded on the beach were much prized.

Hunters would swim under water and catch water birds by

the feet, or they would throw nets over birds drinking at a

waterhole. Pits were dug to catch emus, or poisonous leaves

were spread out for the emus to eat, which slowed them

down, making them easier to catch. Swans were caught

and eaten during their moulting season because they were

slower and therefore easier to catch.
Some other clever hunting methods traditionally used by

the Aborigines included:

o coating tree branches with wattle gum, which glued the
bird’s feet to the branch

o burning off grasses in the dry season in the Kakadu region
to expose land turtles (which were then roasted in hot
ashes)

o laying trip wire on the ground — once kangaroos, emus or
wallabies touched the wire a net would fall from above

o using boomerangs to catch water birds

e catching flying foxes during the day while they were
sleeping.

Did you know that because they are reptiles, goannas hibernate in cold
weather? Aborigines could find their sleeping places and catch them easily. In
warmer weather, goannas were caught by nooses made from lawyer cane, or
brought down with sticks after they fled up a tree.

Many different parts of the plant were eaten, including:

e roots — yams, waterlily roots, bush onion, bulbs from
bulrushes

o fruit and vegetables — bush raisins, wild figs, quandongs,
bush beans, bush oranges, bush tomatoes, bush potatoes,
bush bananas, wild plums, bush apples, yam daisy, bush
fruit, Indian gooseberry, bush berries, waterlily pods

o stems — pigweed and mulga grasses, waterlily stalks

o seeds and nuts — pandanus nuts, bunya nuts, cycad nuts,
millet, Moreton Bay chestnuts, bush nuts (or water chest-
nuts), waterlily seeds, pigweed seeds.

q
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Green leafy vegetables are not included on this list, and
fruits played a very small part in traditional Aboriginal
diets. A tropical fruit, the billygoat plum, is the highest food
source of vitamin C that exists (3000-5000 milligrams per
100 grams). Aboriginal groups dried fruits by leaving them
on the bush or ground where they grew, naturally preserving
the fruits through dehydration.

Yams were soaked, sliced and sun dried, then reconsti-
tuted when they were required. Suitable foods were grated
with woven pandanus leaves. The leaves were draped over a
coolamon and used to grate roots. The coolamon was also
used to separate grains from their husks.

Fruit was mostly picked and eaten on the move. Occasion-
ally it was taken back to the camp and shared with others.

The extremely poisonous quandong nut was used by
the Aborigines after it had undergone a rather unique
processing. The cassowary (a large bird) can eat these nuts

without being affected by the poison. The nuts pass through
the bird’s body and are detoxified in the digestion process
before being excreted. Aborigines collected the detoxified
nuts from cassowary faeces, then carefully washed and
roasted them. Cycad nuts also are extremely toxic if eaten
unprocessed. They were hulled, roasted and soaked for a
number of weeks in a creek, then ground up and made into
a white porridge. Sometimes the porridge was made into
small cakes which could be kept for days. These cycad nut
cakes were often used at ceremonial and trade gatherings
which occurred at various times of the year.

Native foods today — bush tucker

Bush food refers to the plants and animals eaten by
Aborigines when the colonists arrived. These days, bush
food is more commonly called bush tucker and includes
edible plants and animals native to Australia.

FINDING THE RIGHT BUSH TUCKER

by NATASCHA MIROSCH

More than 200 years ago thefirst ships arrived
from England stocked with plants and seeds
from the UK to propagate and provide food
for the new settlers.

... the representatives of the king claimed
the land to be empty of food . ..

It was even said by some settlers that
the Aborigines ‘didn't eat anything at all'.
Over the past decade or so, we've started to
respect the native owners of the land and
their understanding of bush tucker and to
acknowledge that if we don't take an inter-
est that expertise is in danger of being lost.

‘There's so much we don't know,’ says
horticulturist Joanna Roberts.

‘For example, there are plants that are
toxic, but indigenous people knew ways of
leaching out that toxicity and making them
edible. As yet we don't have that knowledge
but I hope there is someone out there who
still does ...

These days it is native plants, particu-
larly the ones supplying food, that excite
her. ‘I don't really understand why there
hasn't been the interest before. I guess it’s
because it was a hunter-gatherer society we

ousted, but things are changing and people
seem really interested,’ she says.

This year Roberts introduced her bush
tucker course . .. ‘Bush food is very interest-
ing, particularly locally ... an area of excep-
tionally high biodiversity ... where the
northern and southern faunas and floras of
Australia meet ... allowing us to grow both
temperate and tropical plants.” ...

Roberts has restricted her own study
to the area around south-east Queensland
and the edible bush plants of Brisbane, in
particular. Take a walk, she suggests, and we
will discover a veritable fruit and salad bowl
at our doorstep. ‘Wombat berries, for exam-
ple, are everywhere. They are little climbers
with orange berries and edible tubers. The
berries are not that great, but the tubers you
can eat raw as part of a salad. You just dig
them up and cut up as part of a salad. It's a
bit like a mild-tasting radish ...

... ‘Native violets are edible, the leaves
and the stalks are very pleasant in a salad
and look very pretty. Lemon myrtle grow in
a lot of backyards too, and are even used as
street trees.’

Growing in popularity both as an orna-
mental plant and for its edible fruit is the
lilly pilly. ‘At the moment the lilly pilly are

just coming into fruit, with a pretty pink
fruit that is completely edible. You can
make a jam, stewing them with sugar. I chill
them, then add to champagne for an adult
flavour. You can eat the berries raw, too, ina
rainforest salad.’

The hibiscus flower is another plant she
recommends for keen native cooks. ‘The
more common ones we are used to seeing
are Hawaiian, but the native hibiscus has
a really huge flower. ... I take the petals off
and press between paper then freeze and
use just like vine leaves to wrap things. If
I'm doing a real south-east Queensland din-
ner, I might mix macadamias with bunya
nuts and a bit of cooked Moreton Bay bug
or prawn, wrap them up then pop in the
microwave for 20 seconds to “shrink wrap”
them.’

Roberts also uses the blossom from
the wattle to make a wattle blossom cake.
‘Wattle seed cake has become popular but
you can also use the blossom, she says.
You can freeze the flowers for up to a year,
Roberts says, and simply substitute for the
quantity of flour in the recipe . ..

Source: The Courier-Mail, 3 December 2007.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of foods native to Australia to
complete the tasks ahead.

1. What kinds of native foods are creating the most
interest these days?
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2. How does Joanna Roberts suggest native violets,
lemon myrtle, lilly pillies and wattle blossoms could be
used in cooking?

3. Why would the hibiscus flower act like ‘shrink wrap’
when filled with food and rolled?
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The Lilly Pilly Bellini is a novel way to make a champagne cocktail.

Recipe for the Lilly Pilly Bellini

1 cup lilly pillies, seeds removed

Y2 cup sugar

Y2 cup water

2-4 mature lemon myrtle leaves

glass of champagne, sparkling wine or soda water

1. Poach the lilly pillies in sugar and water with the lemon
myrtle leaves.

2. Remove leaves and allow to cool.

3. Spoon some of the poached fruit plus syrup into a cham-
pagne flute, and top up with rose champagne, sparkling
wine or soda water. Stir gently.

REVIEW QUESTIONS

Remember

1. Aborigines dried fruit by

2. Yams and bush onions are from the
part of the plant, while bush apples and wild plums are from the

Apply
3. Why did the Aborigines have such a varied diet?

Do an activity
4. Log in to www.jacplus.com.au and locate the Bush food weblink for
this chapter.

a) Use the weblink provided or use a search engine such as Google
to find out about dugong. Describe what a dugong looks like and
how it moves. Why were the Aborigines able to catch such a large
animal?

b) List six native food sources.

Global migration of cultural
groups to Australia

Throughout Australia’s history, each arrival of large groups
of people resulted in increased food availability because
each group introduced, grew and prepared the familiar
foods of their homeland.

Colonial food production

When early European settlers came to Australia, they
expected to eat the foods they knew. The plants and ani-
mals they saw Aborigines eating were unlike anything they
had ever seen. So, at first, the settlers relied on staple foods
brought from their homeland. Every ship’s arrival brought
rations of beef and salted pork, biscuits, dried peas, butter,
wheat flour or grain, and rum or gin.

As time passed, attempts to cultivate foods failed and
supplies ran short. Medical officers were sent to investigate
native supplies and were able to add a few native plant and
animal species to the food rations. Native spinach, native
celery, native parsley, wild currants, the edible heart of the
cabbage palm, fish and game such as brush turkeys were
added to the settlers’ diet. However, the range was nowhere
near the varied and nutritious diet of the Aborigines. The
settlers’ poor health was the result of a diet distinctly lacking
in fresh fruits and vegetables.

Many governors of the colony took steps to increase the
local food supply. These actions laid the foundations for the
Australian food industry as we know it today.

Vegetables and fruit
Early attempts to grow fruit and vegetables in Sydney Cove
were not successful. A government farm was established on
the rich soil at Parramatta in 1789, and the resulting crops
were used to supplement the rations given out from the mil-
itary stores. Fruit and vegetable production involved largely
human labour because there were not enough animals to
pull the ploughs. This made the process slow and tiring.
The lack of food in the colony between 1788 and 1791
forced Governor Phillip to bend the original rule which
banned convicts from growing their own produce. As a
result, convicts were given garden allotments and were
permitted to eat anything they grew to supplement their
meagre rations. Previously, it had been mandatory to give
any food grown in the colony to the military stores for
distribution as part of rations. Australia’s first market gar-
dens and orchards developed from grants of land given to
convicts.

Milk and milk products

A few officials were able to keep a house cow, but there were
few dairies in the early colony. In 1805 a dairy was estab-
lished at Ultimo in Sydney. Those who were able to obtain
milk produced a range of milk products, mainly butter and
cheese.

Chapter 1 Influences on food availability § 7



Fish

Fishing was done on a casual basis until the early 1800s,
when Sydney fishermen began to meet at the Hospital
Wharf (now Circular Quay) or at Cowper’s Wharf at Wooloo-
mooloo. Fishmongers bought the fish and sold it from their
carts in the street.

Cereals

From 1789 wheat and barley were grown at Parramatta and
given to military stores for use as rations. Some free sett-
lers also grew grain for their own use, or fed it to animals,
because there was no free marketplace in which to sell
the surplus. The only market was the government, which
bought grain from settlers to supplement supplies from
Government Farm. Excess produce could not be exported
because of the charter (a legal agreement) signed with the
East India Trade Company which prevented trade with
or by any other shipping company in the colony. By 1793
Parramatta and the Hawkesbury River areas were the largest
producers of grain in Australia.

Migrant groups to Australia 1830—present

Il 34.34% Other
23.27% United Kingdom
Australia’s population, Il 9.60% New Zealand
2006 B 4.45% ltaly
Il 4.45% China
B 3.64% Vietnam
3.10% India
2.74% Philippines
2.54% Greece
B 2.40% South Africa
B 2.32% Germany
B 2.10% Malaysia
B 1.76% Netherlands
B 1.75% Lebanon

Il 1.54% Hong Kong
(SAR of China)
Main countries of birth
of those born overseas

[ 24% Born overseas
76% Born in Australia

Things are constantly changing.
If you were to look at the make-up
of Australia’s population in
ten years’ time, you would find
a change in the percentages of
different migrant groups to those
shown in this graph.

Source: ABS, Migration Australia 3412.0.

Since 1830 large groups of people have migrated to Australia
bringing their staple food preferences and their traditional

8 D Food Technology in Action

methods of preparing food. After several generations, the

national dishes of various cultures have become part of the

overall Australian cuisine. Most people in migrant cultures
are not first-generation migrants, but have parents or
grandparents who were born overseas.

The following timeline may help you understand the role

of migrants in the changing diet of Australians.

© 1830 — Germans migrated to South Australia, particularly
around the Barossa Valley. They established vineyards for
winemaking.

o 1850s—The Australian Gold Rush brought people from all
over the world. The idea of wealth may have attracted the
migrants in the first place, but many liked the climate and
found too many opportunities to make a good living, so
they chose not to return to their native lands where times
were hard.

— Chinese migrants stayed on as labourers, shepherds and
shearers in Queensland and New South Wales. They also
operated laundries, stores and restaurants. Many staple
vegetables of the Chinese community were not avail-
able, so they began to grow vegetables such as bok choy
and bean sprouts. The Chinese stir-fry meals, cooked
using a small amount of oil and quick heating, were very
different from the roast dinner and heavier meals that
the English and Irish settlers were used to eating.

- Scandinavians settled in Victoria and were responsible
for setting up the dairy industry, starting with butter and
cheese. The Scandinavians’ love of crispbreads, cheese-
cake and smorgasbords was new to the British settlers.

— Alarge Greek community established in Victoria, mainly
in the Melbourne area. Their love of vine leaves, fetta
cheese and filo pastry intrigued the other residents.

— The first wave of Americans brought implements for
farming and cooking, rather than distinct foods or
methods of meal preparation.

® 1880s — A large number of Italians came to work in the
sugarcane fields and timber mills in Queensland. Many
eventually settled near Sydney and Melbourne. They grew
fruits and vegetables, and established a flourishing cheese
industry (especially in ricotta cheese).

o 1920s— The second significant group of Americans arrived
and set up factories producing cereal products (Kellogg’s),
soups (Heinz) and cheese products (Kraft).

® 1940s — The Americans based in Australia during World
War II brought Coca-Cola, hamburgers, tinned sweet-
corn, dried vegetables and some frozen foods. A signifi-
cant number of Lebanese came to join family members
who had migrated here at the end of the previous century.
Many opened milk bars and the introduction of Lebanese
traditional dishes such as tabouli, falafel and hummus
increased.

e 1960 — The American fast-food chains of McDonald’s,
KFC and Pizza Hut were introduced to Australia.

® 1970s — Australia opened its doors to a large number of
Asian migrants from Cambodia, Thailand, Vietnam and



South Korea, who introduced noodles as a staple alter-
native to boiled rice.

2000s—In 2005-06, 24 per cent of the Australian population
was born overseas. Persons born in the United Kingdom
continued to be the largest group of overseas-born
residents, followed by New Zealand. In the last 10 years, to
2007, of the 75 most common countries of birth, there was
a 22 per cent increase in the number of Sudanese coming to
Australia. By the beginning of 2008, the Australian Bureau
of Statistics expected that there would be one international
migrant arrival for every 3 minutes and 5 seconds.

REVIEW QUESTIONS

Remember
1. Inthe 1850s, brought people from all over
the world to Australia. Many did not become rich but decided to

stay, such as the

and During the 1940s, Americans
brought and
Apply

2. Below are the ingredients for a mixed salad. Identify the culture
responsible for each ingredient.
Cultivated salad
a) Spinach
b) Cubes of fetta cheese
¢) Bean sprouts
d) Sweet corn
e) Crisp fried noodles
f) Finger limes
g) Bacon bits
h) Red wine and oil salad dressing

Do an activity
3. a) Draw a pie chart showing the statistic that one in four people
were born overseas in 2006.

b) Draw a bar graph showing that in 2005-06, there were 180 000
permanent additions of migrants, 72 per cent more than the
number in 1996-97 (105 000).

¢) Inadiagram of your choice, show that in 2005-06 through the
Migration Program, 50 per cent of permanent migrants entered
because their skills were needed in Australia, 25 per cent for
family reasons, 10 per cent for humanitarian reasons, and 15 per
cent for other reasons.

Technology and food

Technology influences the amount and type of food avail-
able. Technology applies to the following in the food
industry:

processes, for example, sterilisation of canned food

machines, for example, microwave ovens

tools such as a whisk, sifter, vegetable peeler

systems, for example, ordering, shipping and distribution

of products for a supermarket

products, for example, the making of yoghurt

resources, for example, coal burned to produce electricity;

water used to wash salad ingredients.

In the late 1700s colonial settlers used simple technology;
the processing of food such as the grinding of wheat and
salting of pork was done the same way it had been for hun-
dreds of years. Until the Industrial Revolution made its way
to Australia, in the early to mid 1800s, machines were pow-
ered by manual labour; tools were only as good as the smith
who made them; the transportation system was limited by
the roads built; and the range of products available was just
beginning to expand with the inclusion of native foods. The
first processing industry to be established was flour milling,
followed quickly by a brewery (you might know that rum
was used in the early settlement as a form of currency).

Even from the earliest times, food has been processed in
some way to make it more suitable for human consump-
tion. The difference is that now we have harnessed tech-
nology to help us produce a wider variety of food that can
also be stored for longer periods. Changes or improvements
in one area of technology have also led to benefits in other
areas. For instance, it is now possible through gene manip-
ulation (genetic modification) for some plants grown on
land to produce omega-3 oils. Omega-3 oils are considered
healthy oils and are normally found only in fish. Technology
has also made it possible to:

preserve food so it can be stored for long periods and still

be safe to eat

maintain a constant food supply that is generally whole-

some and constantly changing

eat foods that are out of season

eat foods produced in other parts of the world

produce foods that bear little resemblance to the foods

from which they were made

transform one raw food into numerous products

have an endless variety of food in our daily diets.

Today’s food industry uses large-scale, highly technical
machinery to mass produce foods similar to those that
used to be made by a good cook in a domestic kitchen.
Many of the changes made to food processing equipment
have occurred in the food industry and these are discussed
in chapters 11 and 14. We will, however, look briefly at the
important changes technology has brought to commercial
food processing over the past 150 years.

Food technology allows us to produce many new and innovative products
— even chocolate soccer balls.

Chapter 1 Influences on food availability § 9
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Technological change and equipment

Modern large-scale milking is done by machines in minutes (dairy farmers get
about 30 cents per litre so speed is essential) and the comfort of the cow is
ensured by Animal Rights groups. Milking by hand is time consuming and is a
difficult skill to learn.

The following factors have led to dramatic changes in the
way our food is processed:

» The availability of electricity opened the door to a whole
new way of life. It brought about changes in production
methods in industry and in domestic life. Electricity
allowed for the development of many of the appliances
and equipment used in food preparation.

» World War | and World War II required large amounts
of food to be produced and preserved quickly. The food
also had to maintain its quality during transportation.
New equipment and methods of food manufacture were
invented in response to this need.

» Plastics became widely available and were used in the
production of new equipment and packaging.

¢ Manufacturing methods were streamlined to increase the
speed of production. Automated machinery, assembly-
line production techniques and computer technology
have all increased the rate at which goods are produced.
This has improved efficiency, making goods cheaper and
within the reach of the average consumer.

P Food Technology in Action

Technology used in food storage
and distribution

For a food industry to be successful, it must be able to
supply consumers with food products of acceptable quality
whenever and wherever they want them. This means that
facilities must be designed and built to protect foods from
contamination and spoilage before processing and distri-
bution. Technology has enabled the development of sophis-
ticated storage systems such as those used for apples and
other fruit. The environment for storing apples, for example,
must be carefully controlled to stop them from ripening too
early and to stop micro-organisms from growing. Levels of
oxygen, carbon dioxide and ethylene (gas given off by many
fruits during ripening), as well as moisture content, are con-
trolled in the storage environment.

Fresh foods are normally transported in refrigerated containers set at the
temperature that the food requires to stay at its best. The refrigerated
container comes in a variety of sizes and can be loaded onto trucks, trains
or ships. What would happen if the temperature was set too low or the
refrigeration compressor broke down?

Distribution networks are essential for processed foods to
reach their point of sale. Food may be transported by road,
rail, sea or air. The type of transportation used is deter-
mined by the physical qualities of the food, the quantity,
and the distance to be travelled. The cost of transportation
is included in the price that consumers pay for the food, so
itis in the best interests of the company to use the cheapest
effective method of distribution.

Foreign-aid workers in developing countries have recog-
nised that one of the biggest problems in providing famine
relief is getting food to the people in need. Unfortunately,
many countries do not have efficient road or rail systems,
so the distribution of food is very difficult.

Technology in the marketplace

A marketplace is the location or environment where con-
sumers purchase the products they need. Once, people sold
goods only within their local area, but today many com-
panies sell their goods internationally.



The international marketplace exists because countries
try to sell products to other countries as a means of bringing
money into their economies. It means that we are able to
buy foods from all over the world in our local supermarkets.
Goods may be imported as a raw product, for example,
strawberries brought in from the USA to be sold when
they are out of season here; or a product (such as canned
pumpkin) may be processed overseas and then imported.
When goods are processed to increase their selling price
they are said to have value added. Most companies and
countries try to sell value-added products because this
increases the selling price of the product and therefore the
profit. It also means consumers are able to purchase foods
which require less preparation.

Before the 1930s Australians shopped in small stores such
as the butcher’s shop and the bakery, which specialised in
only a few items. Food was fresh as storage conditions were
limited. The general store sold basic items but usually there
was just one brand name available for each item. Store
owners allowed regular customers to keep a store account
and pay for food purchases at the end of the month.
Delivery boys were employed to help customers take the
products home. The whole manner of shopping was slower
and less complicated.

However, there were drawbacks to this system:

o Small shopkeepers could not afford to keep a large variety
of similar products.

o Customers had limited opportunity to purchase sale
items.

o Foods were weighed on scales or counted by hand and put
into paper bags, so shopping was time consuming.

o Shopping involved frequent trips to the store because the
purchaser often had to carry bags home rather than drive
home in the family car.

During the 1930s supermarkets began to appear in
Australia. The variety of products available grew rapidly
and, today, products that consumers want can be made by
several companies. For example, strawberry jam is made
by Cottees, IXL and Dick Smith to name just a few. Larger
supermarkets can display more products from a range
of different producers and many supermarkets now also
produce their own generic brands.

Many people like to do their shopping quickly, without
feeling the need to have a long, friendly conversation with
the cashier. The range of products from which to choose
is varied, and many supermarkets also include specialty
sections with meat, seafood, bread and so on under the one
roof.

The use of modern technology is prevalent in our present
marketplace. Electronic scanning devices read product
barcodes, register the price and record product sales. Store
credit is no longer available, but most large supermarkets
allow customers to pay by credit card or by EFTPOS (elec-
tronic funds transfer — point of sale). Some stores offer a
‘shopping by phone’ facility whereby customers phone
their order through to the supermarket and make arrange-
ments to either collect the food themselves or have it
home-delivered.

Since the 1970s, opening hours for convenience stores
and supermarkets have been increasing to the point that,
today, these shops can be open till late at night most days
of the year, or even 24 hours a day and 7 days a week. The
popularity of shopping online is increasing, given it saves
time. This method of shopping is useful for housebound,
disabled or elderly people with no transport because food
is chosen from an electronic list via the internet and paid
for electronically, removing the need to leave home to go
shopping.

L L B B B B BB B B BN B B BN BB BN B B B BN B DL BN B B B B BB B B B BL BN BB B B BN B B B BE B BB B B BB B ™Y

[
[
[
[
°
2
©
°
e
°
[
[
°
®
©
°
[
®
[
@
®
[
a
©
®
°
®
[
o
©
2
°

MANY VINTAGES ON AND
STILL BEARING FINE FRUIT

by LIA TIMSON

Brown Brothers' IT system is best when con-
servatively tended.

Like wine, technology matures with age and
should be plied for its subtleties. Chang-
ing the blend for change's sake is unwise.
At least that has been the IT philosophy at
Brown Brothers, which has had one enter-
prise software supplier for eight years.
‘Back in 1998, we realised we needed to
expand our thinking to the ways the busi-
ness might change in the future,’ says Cam
Saunders, chief information officer at the
150-year-old family owned winery. ‘One
focus was IT and the need to look into ERP
(enterprise resource planning) because we

needed the infrastructure to grow and be
dynamic.’

Back then Brown Brothers produced
much less than today’s one million cases of
premium wine a year. Then it catered only to
liquor stores and its own cellar door. Today
its output goes to retail stores, the hospi-
tality sector, and 20 export markets. Five
company-owned vineyards in Victoria split
fruit production with dozens of outsourced
growers who demand careful management.

‘We realised a few green (screen) PCs
weren't going to scale to meet demand in
10 years (time), Mr Saunders says. The
company appointed JD Edwards to supply
the ERP system on the understanding that
both companies would grow together.

Eight years and two take-overs later —
JD Edwards was bought by Peoplesoft and
recently Oracle — that commitment still
stands, says Mr Saunders. ‘They flagged to
us that they wanted to go into the beverage
industry and CRM, so we had first chance to
get alook into new modules.’

JD Edwards' EnterpriseOne works in
conjunction with a winery management
system the company has had for years
from Total Systems for Management. It
administers the fruit and other component
supply, and the process of winemaking.
EnterpriseOne takes over when the wine is
bottled. It manages the data process from
packaging to delivery and financials.
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Above both sits Cognos, which aggre-
gates data from the two systems and pro-
duces supply and demand reports.

In the eight years since implementation,
there hasn’t been a new initiative, new pric-
ing or trading terms that we haven't been
able to accommodate. And that’s signifi-
cant because we've grown a lot, Mr Saun-
ders says, citing an 80 per cent revenue rise
in that time but only 10 per cent increase
in staff. Brown Brothers has about 250
employees.

Remarkably, the winery has stuck to its
no modification dictum, handed down by
three generations of Browns. It has adopted
each software upgrade without altering a
single line of code.

‘We don’t even have developers on staff.
For our size, it's not affordable to modify
code and reapply the modifications every
time there’s an upgrade. I like to beat my
chest about this because while it may

sound like a constraint, it works for us. Even
though we are complex and diverse, there’s
nothing particularly unique about our busi-
ness. Someone else ... is doing this. Some-
times we can learn from that.’

Mr Saunders is planning for the next
upgrade in September, when Enter-
priseOne will become web-enabled. ‘The
web-browser interface will be different for
our users but there are a number of posi-
tives in terms of maintaining (the data) on
the system. We will move from thick Win-
dows applications to thin web-browser
applications.’

It will also offer new modules that the
company has not yet decided to adopt, such
as supply management and data collection.
For now it prefers to concentrate on the
complexity of managing long grape grow-
ing lead times in a market where demand
trends can change almost overnight.

‘Our role in IT is to make sure we're con-
tinuing to enable our competitive advan-
tage through good reliable systems that
deliver trusted information. The key here is
that you can have systems but you always
have to do things for the right reasons and
out of passion for the brand.’

Next lessons

Problem: Ten years ago, Brown Brothers was
an emerging boutique winery with only a
few DOS PCs.

Process: A 10-year plan saw JD Edwards
appointed as enterprise resource planning
supplier on the understanding that both
companies would perfect their businesses
and grow together.

Possibilities: A new web-enabled ERP ver-
sion will allow faster data maintenance and
analysis from September.

Source: The Age, 2 August 2007.

Students learn to:
outline the historical changes to food availability in

Australia.
2.
Contributes to the following outcome:
identifies and discusses a range of historical and
contemporary factors which influence the availability of
particular foods.
Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of the influences on food
availability to complete the tasks ahead. 3.

1. Enterprise resource planning can assist businesses
such as Brown Brothers to manage their business
successfully, such as when application software is
used, for example, to assist the business in product
planning, purchasing, maintaining inventories,

POINTS OF COMPARISON

How is food stored before the consumer purchases it? What technology is
used to ensure it is safe for consumption?

interacting with suppliers, providing customer service

and tracking orders. Explain how technology is used to

advantage at Brown Brothers winery.

Interview an elderly person or someone who has

worked in the food industry for many years, for

example, a milk-bar owner, greengrocer, butcher,

restaurateur, caterer or factory worker. Focus your

interview questions on:

a) technological changes that have occurred in the
interviewee’s lifetime or during their employment

b) how these technological changes have altered the
quantity and variety of foods available.

Arrange a class excursion (or go by yourself) to a

supermarket and another store of your choice such as a

gourmet food shop.

a) Copy and complete the table below on different
aspects of each shop.

b) Produce a list of the advantages and disadvantages
of shopping in each type of store.

SUPERMARKET STORE OF YOUR CHOICE

How is technology used to ensure the consumer is served quickly?

Was the business clean? What steps has the business taken to ensure the
food is not contaminated before you buy it?

Does this business also operate an online food business?

Are there a variety of different brands sold? Name some of these.

What systems are in place to ensure consumers are served promptly?

Comment on whether the shopping experience was personal or impersonal.
For example, was the staff friendly and helpful?

Other observations
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Influences on food availability

We often hear the words ‘politics’ and ‘economy’ on the
news, or read them in headlines in newspapers. These topics
are often discussed, but what do they mean? You probably
know that they both have something to do with money and
government. Politics refers to our system of public adminis-
tration or government. The economy is the framework that
the government establishes and uses to regulate the pro-
duction, distribution and consumption of goods and ser-
vices so that it can satisfy the needs of the population.

An economy that is strong means consumers have enough
money to purchase goods and services. Consumer spending
sends a message to producers to produce more, thus
increasing the selection of items available to the consumer.
Australia has a market economy, which means that the pro-
duction and distribution of goods and services take place
largely through private enterprise, and price is determined
by demand and supply. It is, therefore, producers and con-
sumers who are dictating what food is produced, how it is
distributed and how much we will pay for it. The govern-
ment does play a role, however, by regulating the economy
to ensure we continue to prosper, and by ensuring that
private enterprise abides by legislation pertaining to the
proper supply and distribution of food in our economy.

Large, stable economies, like Australia, attract the interest
and investment of foreign companies that wish to secure a
share of a profitable market. The economy then attracts more
consumers and continues to grow. Most developed countries
have fairly strong, stable economies, particularly when com-
pared with the economies of many developing nations.

In Australia our economy is dominated by the services
sector, but our agricultural and mining sectors account for
65 per cent of our exports (see chapter 8 for more detail
about our economy). Australia is a prosperous country and
absolute poverty is not prevalent. In contrast, economies
that are weak produce barely enough food for their people.
These countries usually have:

large populations and larger families

poor medical services

little technology

few manufacturing industries

unstable governments.

Countries relying on agriculture are often developing
countries with low levels of technology. Often there is not
a surplus of food produced, and what is grown tends to be
shared among the people in the local community. This is
called subsistence agriculture, and the simple economy
based on it may be referred to as a subsistence economy.
Countries with agriculturally based frameworks depend
on the weather for the maintenance of their economy, so
natural occurrences such as too little or too much rain can
affect economic growth over a few years.

Some developing countries rely on the production of
one major crop to support their economies — for example,
coffee, sugar, tea or bananas. (The reasons behind this lim-
ited agriculture are discussed later.) Countries with such a
limited economic base rely on world commodity prices for
their standard of living. They suffer if there is any lowering
of the prices paid for that agricultural product on the world
market.

Poverty and its effects

Quality of life refers to the extent to which a person has their
basic needs for food, clothing and shelter met. Some people
also interpret quality of life to include personal happiness.
Money can make the difference between living comfortably
where a person’s basic needs are met, or living in relative
poverty where one or more of a person’s basic needs are not
met due to lack of money. Those living in relative poverty
have a standard of living below the rest of the community.
In affluent countries like Australia, where there is a plentiful
supply of material goods and the economy is prosperous,
there will always be a percentage of people who struggle in
relative poverty.

In contrast, absolute poverty exists where individuals and
communities are unable to supply any of their basic needs
for long periods of time. This constant lack of money to buy
the basics is common in developing nations.

Developing countries struggle to feed their populations
and their life expectancy is lower as a result of under-
nutrition. Without a nutritious diet the body is unable to
function to its full capacity. It is more susceptible to disease
and has greater difficulty fighting infections and regaining
optimum health. The body’s energy levels are lowered as
a result of the continual infections and insufficient food.
Consequently, an individual’s ability to complete physi-
cally demanding work such as ploughing and sowing crops
is greatly reduced. In the subsistence economies of devel-
oping countries, such physical incapacity means that the
year’s food supply is greatly reduced. This chain of events is
referred to as the poverty cycle.

Little money
Little education
Poor medical care
Limited food

Unable to work Undernutrition

Little resistance to
infection

lliness and disease

Poverty is a vicious cycle that is hard to escape.
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Producing food in developing nations

The United Nations World Food Programme (WFP) uses money donated by
wealthy countries to feed the hungry and those people suffering because of
natural disasters such as tsunamis, earthquakes and hurricanes. The WFP
money buys food from the farmers in developing nations. The food is then
distributed (through non-government channels) to those in need — often
people in other parts of the same country or those in neighbouring countries.
With the money the farmers earn, new equipment can be purchased, better
irrigation systems can be put in place and improvements can be made to
storage facilities. Corporations are set up to trade internationally on

the global market.

Because plant staples provide the bulk of their dietary
intake, people in developing countries need their crops to
produce a high yield to survive. Most people in these coun-
tries lead a subsistence existence; that is, they rely on the
annual crops that their family or community produces to
supply their food needs for that year. If their farming yield is
low, famine and malnutrition result.
The yields produced in developing countries are much
lower than those attained in developed countries, because
of one or more of the following situations:
o Over-cropping of soils — the soil is not allowed to lay
fallow for a year because often there is limited land avail-
able for a family to grow food. Crops are planted year in
and year out without giving the soil a chance to replace
the nutrients lost. Faced with the choice of low yield or no
yield, farmers plant continuous crops so that there is at
least some food to feed their families.
o Low levels of technology
— technology is required to produce good quality ferti-
lisers to improve every kind of soil, and specific ferti-
lisers are chosen depending on what plants are to be
grown. There are different types of fertilisers for acidic,
alkaline, sandy;, clay, rocky, weak or rich soils. Fertiliser
can be further divided into organic and chemical types.
Using fertiliser adds to the expense of producing food.

— the types of machinery available for tilling, planting and
harvesting by subsistence farmers are basic, requiring
animal or human labour to operate them. Even if a
farmer does have a tractor, for example, getting the fuel
to operate it can be difficult.

— incorrect storage of grains for the next season’s planting

can result in damage by insects, rodents and moulds or
fungi.
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o After a few years of drought, a flood or some other natural
disaster, many people are forced to leave their land, and
they drift to towns or cities looking for food and work. A
subsistence economy does not have large reserves of food
for when crops fail, so a life and death situation occurs.
Aid organisations set up famine relief in an effort to help
the starving people.

Social justice

Social justice is a loose term that is open to interpreta-
tion. One important factor is the provision to all members
of the community all that they require to sustain a men-
tally and physically healthy lifestyle. In relation to food
and nutrition, as you read earlier in this chapter, a stable
society should meet basic human needs such as access
to clean water, food and shelter. The issues surrounding
poverty and developing nations have been addressed in
some detail, but what about the over-availability of food in
developed nations? Is there such a thing as food being too
available?

The growing problem of obesity in Australia indicates that
most of us have ready access to the foods we want. How-
ever, we have access not only to fresh produce and grains
that benefit us nutritionally, but also to highly processed
foods in our supermarkets and fast-food outlets. This can
result in our consuming more than is nutritionally required.
Just as being underfed, and therefore missing out on impor-
tant nutrients, is bad for your health, so is overeating and
an excess of particular nutrients. Both are described as
malnutrition.

This over-consumption has an economic impact on the
community, as it creates health problems for individuals,
who may then require health care. It also creates a need
for expensive government initiatives to address the issue
of unhealthy lifestyles. One such initiative is the NSW
government’s Live Life Well scheme, launched in 2009.
This broad initiative focuses on many aspects of social
health issues such as child obesity prevention, health
through fitness, and legislation to encourage healthier
food choices, like banning soft drinks in school canteens.
Obesity sometimes has hidden social costs. Overweight
individuals are susceptible to low self-esteem, increased
anxiety, lack of motivation and depression. Each of these
effects can require health care interventions, such as
psychological or psychiatric assistance, or even surgical
measures. Cosmetic surgery, for example, is increasingly
popular but does not solve the underlying nutrition and
health issues. It is a quick fix that does not always edu-
cate people on how best to live a healthy lifestyle sup-
plemented by good nutrition; it is also an expense to the
nation’s economy.

It is interesting to compare the ways different cultures
view weight issues. In India, for example, obesity can



indicate high status within the social hierarchy or caste
system. India has a huge gap between rich and poor, and
a relatively small middle class. Millions of poor people with
limited access to food are nutritionally disadvantaged. In
this context, to carry extra weight is to display your wealth.
This affects the society in terms of the citizen’s ability to
function, psychologically and physically, as a member of
the community.

As the world population grows, demand on food crops
increases. At the same time, in developing countries the
middle class consumes more meat in their diet. This cre-
ates tensions, as farmers and governments decide what
type of food to produce. Social justice needs to balance the
rights of the local community to access basic foods with
the benefits of trade offered by the export market.

There are aid schemes in place in developed nations to
assist developing nations with food growth and education
on the benefits of nutrition that may be achievable in the
community. These schemes attempt to bridge the gap of ine-
quality between nations, but the gap is a substantial one.

REVIEW QUESTIONS

Remember
1. Identify reasons why world hunger has decreased and the figures for
overweight people have increased in recent years.

Apply

2. Investigate Australia’s statistics on obesity. How do these compare
with America’s statistics in the World Watch article?

3. Explain why each of the following is a contributing factor in child
malnutrition:
e |evel of education for women
e access to health care
e gender discrimination.

Do an activity

4. Create a proposal for a new health initiative to educate adults on
healthy eating and nutrition. Include food and meal suggestions
and ideas on where best to source fresh produce.

5. Do you consider food availability to be a contributing factor in
malnutrition? Discuss this with consideration for underweight and
overweight individuals, also keeping their environments in mind.

As stated earlier in this chapter, the government of a country
establishes and uses a framework to regulate production,
distribution and consumption of goods and services in a
way that the government thinks best suits the needs of the
population. For a government to function, it must have the
resources to implement strategies and policies. Govern-
ments raise funds through a number of ways:

overseas loans (called the foreign deficit)

the sale of assets (such as crown land)

taxes.

Countries with stable economies can borrow money on
the world market. If a deficit becomes too large, taxes may
be raised to help repay loans. Increasing taxes mean con-
sumers have less disposable income, and inflation may
occur because producers react to higher taxes by increasing
prices. The number of people living in relative poverty is
likely to increase because of declining living standards.
Those on lower incomes must resort to buying cheaper
food and luxury items are forgone.

The economy of a developing country is usually
less stable and with high inflation rates because of the
interest rates on foreign debts. There are more people
on low incomes and the overall standard of living falls
to a level that we in Australia find hard to imagine
(absolute poverty). Foreign aid and international assist-
ance with debt relief on money already borrowed are
external resources that help to stabilise the economies
of developing countries. Internally, the corporations
set up with the help of the World Food Programme, are
selling food commodities in the global marketplace and
are taxed by the government.

In developing countries, people are often divided into
two categories: very rich or very poor. Those with the power
to make political decisions are among the rich, and often
their decisions assist the wealthy sectors of the population
rather than the population as a whole. Misdirected govern-
ment priorities (for example, India’s nuclear weapons
programme) mean that a country may spend its limited
amount of money on projects that do not improve the con-
ditions and lifestyles of the poor.

Many governments in developing countries have also
allowed multinational corporations to use their agricultural
land for the production of non-food crops. (Multinationals
are large companies that have businesses spread throughout
the world, which means that no single government holds
them responsible for their business dealings.) Prime
farmland is made available to these companies for the
production of cash crops such as coffee, tea and tobacco.
At first, cash cropping may seem like a good idea. The
multinational company is seen as bringing money into the
local economy. Local people receive an income for working
the land, and they can use that income to purchase food
grown by others. But in countries where food shortages
are common, this sale of the land for non-food crops is a
serious concern.

It is not unusual for a developing country to experience
civil unrest. Internal fighting within the country or wars
with neighbouring nations directly affect the production
of food. Not only are crops damaged during the fighting,
but fewer crops are planted because adult males are taken
from the farms and put into military service. Much of the
food that is produced is allocated as rations to feed the
troops, so many communities are faced with even greater
food shortages.
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REVIEW QUESTIONS

Remember
1. True or false?
a) Technology allows us to have a wide variety of food to choose
from each day.
b) Processing a food in some way before sale is called value adding.
¢) Inflation improves people’s living standards.
d) Over-cropping can result in more income for the farmer.
e) A market economy exists when a government owns most basic
industries.

Apply
2. What is the difference between absolute and relative poverty?
3. Explain why Australia cannot be called a developing nation.

Do an activity

4. Collect three small crusty bread rolls and re-heat them using the
following forms of technology:
Bread roll no. 1 — heated in the oven for 8 minutes at 180 °C

Bread roll no. 2 — heated for 45 seconds in the microwave on
medium low

Bread roll no. 3 — heated by placing it in direct sunlight for
20 minutes.

a) Compare the rolls by completing the chart below.

WHAT TO

EXAMINE ROLL 1 ROLL 2 ROLL 3

Outside crust

Inside temperature

Inside texture

Taste

b) Which is the best form of technology to re-heat a crusty bread
roll? Would the same be true for a soft bread roll?

Australia is a small but multicultural country. Given our
relatively small population, it would be impossible for our
food industry to produce the variety of foods on our super-
market shelves and still be economically viable. To cater for
the food preferences of our varied population we import
products from all over the world. Almost any food you wish
to eat can be purchased here in Australia, as long as it com-
plies with our food safety standards.

In recent years the Australian government has departed
from its policy of protection. Protection can be defined
as any action a country takes to give domestic producers
an advantage over imported goods. This means that the
government, through a system of tariffs, embargoes and
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subsidies, is able to regulate the movement of foreign prod-
ucts onto our supermarket shelves. The terms are explained

in more detail below.

Embargo — a ban or
restriction put on good(s) from
a particular country for health
reasons or because of its
political actions

Imported fish could be stopped
if it was found to have high
mercury levels which would
harm a foetus.

Subsidy — a cash payment
made by the government to a
local producer who can then
charge the customer less and

No subsidies are given to the
Australian food industry at
the moment; however, some
countries provide subsidies

for their local industries. For
example, the United States
gives a subsidy to its lamb
producers, which makes it
more difficult for Australian
lamb producers to export to
the US.

compete with cheaper imports

The Australian government has moved towards a policy
of ‘trade liberalisation’, meaning that it has sought to lower
the protection offered to Australian industry in the hope
that this will make our companies more competitive on the
world market. It is also hoped that if Australia removes its
trade restrictions on imported goods, then other countries
will do the same and our export markets will thrive. In fact,
most other countries around the world have lowered their
tariffs and Australia now exports to 150 countries world-
wide without having trade restrictions imposed. According
to the Australian Department of Foreign Affairs and Trade,
over the past 25 years, manufacturing output has risen by
around 40 per cent and the volume of exports has risen five-
fold despite declining tariffs. Removing trade restrictions
also means imports are cheaper. For example, as a result
of a free trade agreement with New Zealand, NZ beef can
be sold in Australia without a tax (the downside is that Aus-
tralian beef producers are not enthusiastic about this).

It is important to note that governments can give local
producers assistance in the form of a financial payment
when disaster strikes. For example, the Australian government
offered assistance to wheat farmers during the last drought.

In 1995, the World Trade Organization (WTO) was set up
to enforce the general rules regarding the volume of and
reduction of the amount of trade protection in world trade.
Each country that became a member of the WTO agreed to
work towards fair and easy movements of goods from one
country to another. At that time the aim was to have free
world trade by 2020 by:

o reducing agricultural subsidies
o reducing the percentage of products a country can offer
protection



» eliminating quotas (the quantity or volume of a product
allowed into the country)

» reducing tariffs

» opening markets that have been closed (opening up trade
with countries formerly in the Soviet Union).

The 2006 Doha round of negotiations at the World Trade
Organization centred on freeing up the trade in industrial
goods, services and most importantly in agriculture. On
average, agricultural tariffs are more than three times higher
than tariffs on non-agricultural goods. It was hoped that
Australia could increase the value of its major agricultural
exports by 15 per cent by 2011. Such an increase could also
lift 32 million people in the developing world out of poverty.
The negotiations were suspended because the discussions
on agriculture broke down.

Negotiating trade agreements between countries can be
a slow process, mainly because local producers want to be
able to compete with imports, and with no tariff the import
can be priced below the Australian product. Australia has
free trade agreements with New Zealand, Fiji and Singapore,
and up to 75 per cent free trade with the European Econ-
omic Communities and the United States. Currently nego-
tiations are underway with China, Thailand and Malaysia.

Import and export strategies

For an economy to survive there must be a balance between
the amount of goods imported into and exported from the
country. Australia is consistently ranked in the world’s top
twenty trading nations. It has previously exported products
mainly from primary industry, with wheat, wool and beef
sales being very important. But agricultural exports are
decreasing. Minerals and fuels are now the largest export
sector, followed by the service sector.

Countries choose who they will trade with and who they
will not. For a decade, the European Union (EU) wanted
to trade between themselves so they placed high tariffs on
Australian exports. In response to the EU policy, the Asia
Pacific Economic Cooperation Group (APEC) was estab-
lished. Nineteen nations are involved, the most important
ones being Australia, the United States, Japan, China, New
Zealand, Hong Kong, Taiwan and South Korea. The aim of
APEC is to achieve free trade between member countries.
Trade between APEC countries has grown steadily over the
past two decades.

If an industry wants to win export markets, it must be
competitive on world markets. Since the 1980s, businesses
have been thinking of the regional or global market rather
than just the local market. An industry must be able to

produce a quality product at a price that other countries
are prepared to pay. The production quality must then
be maintained at a consistently high level so markets are
maintained. Government encouragement and support goes
along way towards helping industries achieve these goals of
efficiency and quality assurance.

Governments can also assist in the export of food
products by funding the research and development of
new products and marketing strategies. For example, the
Australian government provides Export Market Develop-
ment Grants to give financial assistance to new and current
exporters.

Governments are also able to revise current policies
and pass legislative reforms that encourage the efficiency
and productivity of industries. They may review taxation
policies or implement incentive programs that lower pro-
duction costs or provide direction for company reforms.
They can ensure the establishment of positive industrial
relations so that raw foods and processed items reach
their markets on time rather than being delayed through
industrial disputes. No buyer wants to deal with a sup-
plier that cannot guarantee the delivery of the purchased
products.

Taxation
The cost and therefore the availability of food can be influ-
enced by the government’s taxation policies. Of particular
interest in this area is the Goods and Services Tax (GST),
where the government charges a tax on many goods and ser-
vices at a rate of 10 per cent. Food that is GST free includes
most basic foods we eat, for example:
o fruit and vegetables
meat
eggs
bread
cheese
soup
milk, tea, coffee, fruit and vegetable juices (with 90% min-
imum by volume of juice)
o breakfast cereals
o flour
¢ infant formula
© sugar.

Ingredients used to make food for human consumption
are also GST-free including:
o some beverages and beverage ingredients
o fats and oils marketed for culinary or for cooking pur-

poses.
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War

During a war, the government may become more directly
involved in the availability and distribution of food. When
trade between nations stops during a war, products that
are imported are no longer available and there is an over-
abundance of the products that are normally exported.
Depending on the length of the war and the damage done to
food production facilities, the government can take control
of food production and distribution. This process is called
rationing and it occurred in Australia during World War II.

b .
Food shopping was quite a different prospect during wartime. Even if you had
the money to buy the item, you needed a ration coupon to buy the product.
It was everyone’s responsibility to help the war effort by conserving food.
Women were encouraged to grow their own vegetables during wartime.
Source: Australian War Memorial (ART 02127).

REVIEW QUESTIONS

Remember
1. Match the terms with their meanings:
1.subsidy 2.freetrade 3. embargo
a) arestriction or ban on imported products
b) money paid to help a local producer compete with imports
¢) no taxes on goods between countries.
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Apply

2. Open your fridge at home and make a list of ten items that did not

have GST applied and five items that had GST applied.

Do an activity

3. Log in to www.jacplus.com.au and locate the Trade weblink for
this chapter. Is Australia importing less, as much, or more food and
live animals, beverages and tobacco, now, compared to what it

previously imported? (See the table below.)

TABLE 1.2 International Merchandise Imports, Australia,

November 2007
SEPT OoCT NOV
2007 2007 2007
$M $M $M

Food and live animals 608 623 699
Beverages and tobacco 123 160 158
Crude materials, 195 268 169
inedible, except fuels
Mineral fuels, lubricants 2042 2329 2385
and related materials
Animal and vegetable 38 50 54
oils, fats and waxes
Chemicals and related 1624 1891 1604
products
Manufactured goods 1654 1957 1927
classified chiefly by
material
Machinery and transport 6660 7132 7580
equipment
Miscellaneous 2133 2353 2278
manufactured articles
Commodities and 482 622 574
transactions not
classified elsewhere in
the SITC
TOTAL 15559 17383 17428

Source: Data derived from ABS.




The staple food of a culture is dictated by local growing
conditions, the level of technology available, the strength of
the economy and government policies.

Native plants and animal foods in Australia (called bush
foods these days) are abundant, varied and nutritious, but
were not to the liking of early colonists who brought their
food staples with them.

Each new large group of immigrants to Australia gradually
increased the variety of foods grown and sold here.

In colonial times, farming was a labour intensive, tiring and
long process because the technology was very simple and
required animal or human energy to operate.

Food processing uses technology to preserve food that is
perishable and makes it easier to transport. Also, it can take
one raw food and turn it into a variety of other products that
may look nothing like the original food.

Consumers use supermarkets because they can purchase a
wide variety of food in a relatively short period of time.

In Australia we have a market economy, which means
private enterprise largely makes the decision of what to
produce, how to produce and to whom production will go.

absolute poverty legumes

bush food market economy
cash crops multinationals
cereals poverty cycle
embargo quality of life
free trade agreement relative poverty

Economies may be described as strong or
weak. Subsistence agriculture is often the basis
for a weak agricultural economy.

The poverty cycle describes the situation in which a
person or a group of people have insufficient money to
buy healthy food.

Over-cropping does not give the soil a chance to replace
the nutrients it has given the plants grown in it.

When taxes go up, it costs more to live. In an affluent
society, the number of people in relative poverty may
increase.

An embargo prevents a product from being imported into
the country.

Subsidies are payments given by governments to help local
producers charge less for what they make.

Free trade is an agreement in which country A exports

to and imports from country B without any tariffs being
charged by the other country.

staple food value added

subsidy World Trade Organization
subsistence agriculture (WTO)

tariff

tuber

undernutrition
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Chapter

Factors affecting food selection

Have you ever heard the song ‘Food
Glorious Food’ that was sung in the
Broadway musical Oliver? Oliver and his
friends were always hungry but when

they closed their eyes and imagined ‘Hot
sausage and mustard’ and ‘Cold jelly and
custard’ they didn’t feel quite as bad. Most

of us don’t ever go truly hungry, though,

as Oliver and his friends did. We have
access to food and in many cases plenty of
it. So what determines our food choices?

We eat for all sorts of reasons; the sheer love and
desire for food because it tastes great is one of them.

In this chapter you will learn about:

Factors affecting food selection

© physiological factors, including: hunger, appetite, satiety; nutritional
requirements, e.g. age, gender, size, activity level; reactions to food,
e.g. appearance, odour, taste, allergy

= psychological factors, including: values, beliefs, habits, attitudes, emotions,
self-concept, experiences

 social factors, including: traditions and culture; lifestyle, e.g. employment,
education, household structures, roles, geographic location, interests;
social interaction, e.g. peer group, family hospitality; media

* economic factors, including: the marketplace (retail and purchasing
practices); resource availability such as food processing equipment and
food preparation skills, occupation and finances.




When was the last time you felt really hungry — your
stomach grumbled and had an empty feeling; you felt tired;
you had difficulty concentrating; and maybe you had a dull
headache? Perhaps it was when you signed up for World
Vision’s 40 Hour Famine, went on a diet or you may have
fasted to observe religious customs. Some of us are so
accustomed to regularly eating food that we may not know
the true signs of hunger. There are a variety of reasons why
we eat food and hunger is just one of them.

So why do we eat if we are not truly hungry? For most of
us the answer is fairly simple; food tastes great! Eating is so
enjoyable that food forms a basis of many celebrations and
social gatherings. Some of us can also think back to a time
when we have eaten out of boredom, or perhaps because
food has a soothing effect and makes up for something that
is missing in our lives.

Food is essential for life, and informed decisions when
selecting food are essential for a happy and healthy life.
Food choices are influenced by physiological factors, social
factors, economic factors and psychological factors.

Physiological factors -~ ~  Social factors

X ¥
Food selection

4 %

Psychological factors — —  Economic factors

Factors affecting food selection

Physiological factors affecting
our selection of food

Physiological factors affect the body’s need and desire for
food. If the body is to remain healthy and function cor-
rectly it must have adequate amounts of food containing
the essential nutrients. The amount of nutrients required
depends on an individual’s age, sex, build, health and level
of activity. But the quality and quantity of nutrients the body
receives are often determined by our lifestyle, emotions and
appetite.

Hunger

Hunger may be defined as that feeling of emptiness, weak-
ness or pain caused by a lack of food. It becomes more
intense as time passes, until we are able to think of little
else but food. For those suffering extreme hunger, relieving
the body of this pain is the focus of life.

Hunger is controlled by a small gland in the base of the
brain called the hypothalamus. The hypothalamus has a
number of functions in the body, and works closely with the
pituitary gland to:

control body temperature

regulate appetite, thirst and body fluids

induce sleep and wakefulness

control the release of growth and sex hormones from

various glands throughout the body.

The hypothalamus (highlighted in green) is a small, specialised part of the
brain that, among other things, lets us know when we are hungry.

Appetite

People often confuse appetite with hunger, but the two are
very different. Appetite is the desire for food even when the
body is not hungry. Appetite can be triggered by the sight of
appetising food, the aroma of food in preparation, and even
the mention of food in conversation. The hypothalamus
registers these cues from the senses and sends messages
to the brain which encourage you to think about food. The
salivary glands are stimulated and produce extra fluid: your
mouth then begins to water. Unlike hunger, if appetite is
not satisfied it will eventually go away.

Satiety
Satiety is the feeling of fullness that comes with eating ade-
quate amounts of food. The body digests foods at differing
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rates, so different foods remain in the stomach for varying
lengths of time. Simple carbohydrates, such as sugar, are
easily digested and move through the stomach fairly quickly,
whereas complex carbohydrates, such as dietary fibre,
remain in the stomach for a longer period. Because they
leave the stomach more slowly, fibrous foods give a feeling
of fullness, or satiety, for an extended time after eating.

Slowest
[\)iletary fibre
Faltls

Protein
S?;ar
V\llater

Fastest

Food moves through the stomach at different rates. Slow-moving foods have
a higher satiety value.

Nutritional requirements

Many of us select food that is nutritious because we know
that we will feel and stay healthy. The food we eat should
provide essential nutrients that the body can absorb, and
metabolise (be used by the cells in the body for energy,
building or repair). When you are next in the supermarket,
take a quick look at someone else’s shopping trolley; it will
tell you a lot about that person’s eating habits. Unfortu-
nately, many of us need to learn more about the nutritional
value of food as statistics from the latest national health
survey show that the rate of overweight and obese adults
and children has doubled over the past 20 years. Take a look
inside your own pantry and refrigerator and ask yourself
whether food has been purchased with nutritional value in
mind.

Governments are taking steps to educate Australians
about nutritious food. The Australian Dietary Guidelines
were developed out of concern for the health of our popu-
lation. The guidelines aim to encourage Australians to eat
a more varied and nutritious diet, and reduce the risk of
suffering from nutritionally related disorders.

In addition, the Australian government has introduced
new initiatives:

e The Healthy Active Ambassadors Program invites well-
known people who live a healthy life to speak publicly to

-
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help create an awareness of how to adopt a healthier life-
style.

e A National Children’s Nutrition and Physical Activity
Survey will find out what Australians are eating and their
level of physical activity.

o A Healthy Weight website has been launched by the gov-
ernment to promote healthy eating and provide tools
such as the Body Mass Index (BMI) calculator, as well as
specific dietary requirements for people of different ages
and genders.

o Other government initiatives include community and
school grants programs, and the creation of consumer
resources on being overweight and obese.

o Each state has developed its own Healthy School Canteen
Strategy based on the national Healthy Schools Canteen
framework.

You may have seen the campaign asking us to eat two serves of fruit and five
serves of vegetables per day. How many pieces of fruit and vegetables do you
consume daily?

It’s evident that many of us need better education when it
comes to eating nutritious food. Nutritional requirements
depend on a number of factors such as our age, gender,
body size, level of physical activity, how healthy we are at the
moment, and whether we are pregnant or breast feeding.

Body size/type and heredity

Anyone who owns a car is aware that there are major dif-
ferences in the costs of running and maintaining large and
small cars. Obviously, large cars use more petrol and there-
fore they have larger petrol tanks.

The nutritional requirements of different sized human
bodies vary in the same way. Individuals who have larger
builds require more nutrients to maintain and operate their
body processes. They have the same type of body tissue
and organs as have people with smaller builds, but a larger



person requires more carbohydrates because they need the
extra energy to move a larger body mass and to maintain
normal body functions. Similarly, those with a smaller body
size require less protein for the maintenance and repair of
body tissues because their body mass is less.

Each person can be described according to their body
type, regardless of age. Body type is identified according to
a person’s:

o skeleton size (height and overall size of the body frame)

o amount of body fat

o weight

o amount of muscle.

Heredity controls the skeleton shape, but a person can con-
trol their fat and muscle levels, and their weight. The correct
types of exercise will allow you to change your body shape
to some extent, which could be endomorph, mesomorph or
ectomorph.

Which body type are you? Endomorphs have a large skeletal frame with a
high percentage of body fat centred on the waist, buttocks, hips and thighs.
Mesomorphs have a medium to large frame with a low level of body fat and
well-developed muscles. Ectomorphs have a light skeletal frame and may
be any height. They have a low percentage of body fat and not much muscle
development. Which body type do you think this Sumo wrestler has?

Age
The human body undergoes specific growth stages
throughout life. An infant’s body has an enlarged head, and
the arms and legs are short in relation to the rest of the body.
Early childhood sees dramatic changes in body proportions.
The arms increase in length and muscle tone, which allows
for greater movement and coordination, and the legs extend
to make up half the body’s height. The period of growth and
development continues throughout adolescence until the
body attains a more adult form.

Because nutrients carry out specific functions within the
body, the amount of nutrients needed by an individual is
regulated by the growth processes.

3 to 19 years — more calcium + protein for growth of bones and
tissues + carbohydrates for energy

|

20 to 40-50 years — genetically predetermined height and build
achieved, muscle tone and amount of fatty tissue varies,
depending on diet and exercise

40+ years — basal metabolic rate (BMR) slows down (BMR is
the rate at which the body uses energy). Intake of energy-rich
foods needs to be lowered and exercise increased or the
‘middle-age spread’ commonly occurs.

Individual nutrient needs change throughout a person’s life; sensible food
choices and adequate exercise can keep the body healthy and enable people
to do what they want to do.

Table 2.1 below shows the estimated energy requirements
for children and adolescents in terms of megajoules (M)])
per day (1000 kilojoules = 1 MJ). Energy requirements vary
with age, gender, body size and especially activity levels. A
16-year-old male undertaking heavy physical activity will
need 39 per cent more energy than a 16-year-old male pre-
scribed bed rest. More detail about basal metabolic rate
(BMR) can be found in chapter seven.

TABLE 2.1 Estimated energy requirements* for children and adolescents (MJ/day)
PHYSICAL ACTIVITY LEVELS
acE | FUEiGHTe | MEIGHTON | MDAV | REST | actwity | Actvity | acmvity
Boy 8 25.6 1.28 4.5 5.5 7.3 8.2 9.2
Boy 16 60.9 1.74 7.3 8.9 11.8 13.2 14.7
Girl 8 25.6 1.28 4.2 52 6.9 7.7 8.6
Girl 16 53.9 1.63 59 7.2 9.5 10.7 11.9

* Estimated energy requirements were calculated using BMR predicted from weight, height and age

** Reference weights from Kuczmarski et al. (2000) (see also FNB:IOM 2002)

*** Estimated using Schofield et al. (1985) equations for weight, height and age groups 3-10, 10-18

Source: Data derived from Nutrient Reference Values for Australia and New Zealand, 2005, pp. 298-9
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Level of activity

An individual who is physically active needs to consume
more energy-giving foods than an individual who leads a
sedentary (less active) life. A sedentary person requires less
of all nutrients than an active person.

If an individual consumes large quantities of energy but
does not move around much, the body stores the excess as
adipose tissue (fat).

A sedentary person’s requirement for protein is also lower
because the protein is needed only for the maintenance of
muscle tissue, and not for the development of muscle fibres
that occurs with physical activity.

Many athletes believe they require greatly increased pro-
tein intakes to build additional muscle, but some research
does not support this belief. The body can use only a cer-
tain amount of protein on a daily basis, and any excess is
chemically altered and stored as adipose tissue for future
energy use.

Gender

The sex of an individual also determines their nutrient
requirements. Biological activities such as menstruation
and childbirth mean that women need to have a higher
dietary intake of iron and calcium. Men have a higher pro-
portion of muscle tissue on their bodies, so they require a
higher intake of protein than women.

Gender will also affect the parts of the body where adi-
pose tissue is stored. Women are most likely to find extra
adipose tissue on their upper arms, bust, waist, hips and
thighs. During middle age, an individual’s metabolic rate
slows; if the person does not reduce their energy intake, they
will gain weight. Women normally experience an increase
in adipose tissue around the buttocks, hips and thighs,
and they become pear shaped. Men continue to have more
muscle tissue than women through middle age, but their
basal metabolic rate also slows. Men’s extra adipose tissue
can quickly build up, usually around the waist and midriff
region so they become more apple shaped.

REVIEW QUESTIONS

Remember
1. What is the difference between appetite and hunger?
2. Why do people with more muscle require more protein?

Apply
3. Explain why a breakfast of a glass of juice, Weet-Bix with milk, and a
piece of toast with butter and jam will keep you satisfied until lunch.

Do an activity

4. Each person in the class collects five pictures of food that he or she
likes. Label each picture according to what it is. Sort the pictures
by placing any similar food items together (for example, if three
people have named pizza as their favourite food, these pictures all
go together). Can you identify a general theme? Are these foods high
in salt and/or fat? Are the foods popular with one sex more than
another, or to other age groups?
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Health status
We have conversations like this nearly every day — ‘How
are you?' ... ‘Oh, very well thanks’ Some people are so well

it shows; their hair shines, their skin is rosy, their nails are
strong and they exude vitality. Others are unwell and require
specific nutrients to aid their recovery. Nobel Prize winner
Sir Frederick Gowland Hopkins (1861-1947) discovered in
the early 1900s that mice fed a diet of pure carbohydrate,
pure protein, fats and salts would stop growing unless their
diet was supplemented with milk. He realised that milk
must contain vitamins that lead to growth and help main-
tain good health. Hopkins went on to study the nutritional
value of margarine, which was lacking in Vitamins A and D,
and this led to vitamins being added to margarine.

Some diseases that may be related to poor diet include
beri-beri, pellagra, rickets, scurvy, osteoporosis and anaemia.
Anaemia (meaning without blood in Greek) is a deficiency
disease where the person affected is deficient in red blood
cells and/or haemoglobin. The common symptoms of
anaemia are tiredness and fatigue. If the anaemia is caused
by an iron deficiency, consumption of food rich in iron may
be recommended along with other treatments. Canned
clams, fortified dry cereals, cooked oysters and organ meat
such as liver or giblets are rich sources of iron.

A person’s state of health may lead them to consume
certain types of food and/or less of other types of food.
If, for example, a person has high cholesterol (that could
eventually lead to heart disease), they may opt to reduce
the amount of animal fat in their diet, which may reduce
cholesterol by as much as 10 per cent, according to research
undertaken by the CSIRO.

Pregnancy and lactation

The nutrient needs of a pregnant woman will obviously
increase, because the foetus shares the nutrients supplied
in the mother’s bloodstream. Nature always makes sure that
the nutritional requirements of the foetus are met. Therefore,
if the mother’s dietary intake of a nutrient is not increased
during pregnancy, the baby’s needs for that nutrient will be
met, but the mother will develop a deficiency.

To ensure both the mother and the child receive the nutri-
ents they need, careful selection of food is required. Preg-
nant women should choose a variety of nutritious foods
daily, including:

bread, cereals, rice, pasta and noodles (wholegrain or

wholemeal is best)

vegetables and legumes (plants that bear their seeds in a

double-seamed pod such as peas, beans, lentils, soy beans

and peanuts)

fruit

milk, yoghurt and hard cheese (low fat preferred)

meat, fish, poultry, cooked eggs and nuts.

It is common to gain weight during pregnancy (as much as
12-14 kg), so pregnancy is not the time to diet or skip meals.
Many women in the first three months of pregnancy take



Adult, female Adult, male
Girl Boy 31-50 years old 31-50 years old
9-13 years old 9-13 years old Protein Protein
Protein Protein 46 g/day ' 64 g/day
35 g/day 40 g/day Calcium v Calcium
Calcium Calcium 1000 mg/day ¥ 1000 mg/day
1000-1300 mg/day 1000-1300 mg/day Iron Iron
Iron Iron 18 mg/day 8 mg/day
8 mg/day 8 mg/day

Protein, calcium and iron are important nutrients. Protein is required to build
new cells and repair any damaged tissues; the body cannot function without it
and muscle development would be poor. Calcium is needed to make our bones
and teeth strong, and iron is required to build red blood cells and carry oxygen
to cells. Iron in the diet is important to prevent disease such as iron-deficient
anaemia. There are Recommended Dietary Intakes (RDIs) for these nutrients
established by the National Health and Medical Research Council and the
Department of Health and Ageing. As you can see, boys and girls aged 9 to 13
need the same amount of calcium and iron, but the RDI for protein differs
between boys and girls. What are the major differences in RDIs of protein,
calcium and iron for males and females aged 31 to 50?

folic acid supplements to prevent birth abnormalities such
as spina bifida. Foods that are naturally rich in folate include
green leafy vegetables, chick peas, nuts and orange juice, as
well as some fruits. It is also important to remember that
during pregnancy the need for iron increases. Good sources
of iron include lean beef, duck with the skin removed,
chicken, fish, green vegetables and cooked legumes such
as chick peas or lentils. Calcium is also extremely impor-
tant during pregnancy. The RDI for calcium is 1100 mg or
300 mg above the requirements for a woman of that age.
Dairy products, especially cheese, tofu and tahini are good
sources of calcium.

REVIEW QUESTIONS

Remember
1. The hypothalamus part of the brain controls:
A. hunger, thirst, breathing, appetite
B. body temperature, sleep, thirst, appetite
C. release of sex hormones, heartbeat, hunger, sleep
D. release of growth hormones, pain, body temperature, breathing

Apply
2. Why would an under-12s soccer team player use more energy than a
45-year-old weekend cricket player?

Do an activity
3. For a person of your age and sex, use food composition tables or
software to identify your calcium, iron and fibre needs.

Reactions to food

Our personal perceptions have a major influence on our
food selection. Individuals select or reject food based
on their reaction to the food’s physical appearance, its
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presentation, smell, and texture. We use our senses to gauge
the quality and appeal of food, and judgements based on

these reactions are called sensory perceptions.

The perception of food plays an important role in food
selection, as any restaurateur or gourmet takeaway operator
will tell you. These businesses often rely on food displays
to encourage the impulse purchase of food by passing
customers. Attractive colours and the creative arrangement
of food stimulates the appetite and the salivary glands,
creating the desire for specific foods that may not other-
wise have been chosen. Food preparers also take care in the
placement of food on the plate because they are aware that
the aesthetic appearance of the meal can enhance or retard

the appetite of those to whom it is served.

Appearance

Colour

Colour, as well as shape and turgor (explained later), is an

important part of the appearance of food.

The colour of food indicates its quality and nutritional
value. Foods such as fruits and vegetables display their most
desirable colours when they are at their peak, both texturally
and nutritionally. As fruit and vegetables become over-ripe,
their turgor (crispness) and nutritive value decrease, as does

the intensity and desirability of their colour.

Sensory reactions to colour

Syllabus outcome

Students learn to:
prepare foods that reflect various factors influencing food
selection.

Contributes to the following outcome:
plans, prepares and presents foods which reflect a range of
influences on food selection.

Aim
To determine the effect of colour on the acceptability and appeal of
food

Equipment

1 butter cake mix (and the ingredients to add to it)
5 mixing bowls

electric mixer

5 spoons

patty cake papers and tins

4 food colours (e.g. red, blue, green and black)

Method

1. Prepare the cake batter according to instructions on the packet.

2. Divide the batter into five separate bowls.

3. Set one bow! of batter aside to act as a ‘control’ for later colour
comparison. Add food colours to each of the four remaining
bowls and mix well.
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Alterations in colour are one of the first signs of food
spoilage. When shopping for food, perception of colour acts
as a primary guide for purchase. If the colour of a food is
dull or unnatural, we reject that food in favour of others
with ‘better’ colour. Even in our own homes we use colour
to gauge acceptability. Green spots on a bread crust, brown
patches on fruit, or a white film on the edge of cheese
encourage us to inspect the food to determine whether it
is fit to eat.

Some colours rarely occur naturally in foods, so their use
in manufactured foods is limited. The colours blue and pink
are used mainly in confectionery because the end result is
not designed to look like natural food. It is for this reason
that kerosene and petrol are coloured blue and pink respec-
tively. It is hoped that colouring them these unnatural
shades will make it obvious they are not natural beverages
and reduce the risk of them being accidentally consumed
by children.

Shape

The shape of food influences its appeal. Pictures in recipe
books show how important shape is in the presentation
of a meal. A simple carrot can be sliced into rings or elon-
gated ovals, julienned, grated or diced to create interesting
shapes. Manufacturers in the food industry are also aware

4. Place mixture from the five bowls into lined patty tins, and bake
as directed.

5. When the cakes are cool, ask up to ten people not connected
with the experiment to:

a) rank the five different coloured cakes in order of visual
appeal, with 1 being the most appealing and 5 being the least
appealing

b) explain why they find cake 1 more appealing than cake 5.

Results

1. Record the responses of the people surveyed. Add your own
opinions to the survey results.

2. Copy the table below and present tallies of your results.

Number of people giving the response
CONTROL | RED | BLUE | GREEN |BLACK

Most appealing
colour

Second most
appealing colour

Conclusions
1. Which two colours were considered the most appealing? Why?
2. Which colours were considered undesirable? Why?

Note: This experiment could also be carried out using other foods
— for example, ice-cream, custard or rice.



of the impact of shape on consumer approval. One of the
recent innovations in the shape of food is the change in por-
tion size for well-known products. Consumers feel that they
are eating what they like, but eating less of it, and thereby
reducing their kilojoule intake.

=
MAGNUM

The chocolate looks glossy and smooth, and the manufacturer has even
catered for those who are watching their waistlines by creating mini-
Magnums. Marketing gurus have turned the Magnum into more than just an
ice-cream though. You may have seen Liz Hurley seductively bite into an
ice-cream and, in fact, the company released an edition of the ice-cream
named after the senses: Magnum Aroma, Magnum Touch, Magnum Sound,
Magnum Taste and Magnum Vision.

Turgor

Turgor refers to the pressure placed on cell walls or mem-
branes by fluids within the cell. Turgor gives many foods
a full, fresh appearance, a firm texture and a crisp mouth-
feel. Wilted greens and soft vegetables have lost some of
their turgor and are visually unappealing, as well as having
a lower nutritional value.

Textural differences in foods create interest in meals and
stimulate the appetite. Firm textures are complemented by
foods with softer textures — for example, cheddar cheese on
biscuits. Creamy textures are contrasted by crunchy mouth
feel — for example, a vanilla slice with its puffy pastry and
custard filling.

Flavour

Flavour is a sensory impression of food based on its taste
and smell. Our body uses taste sensors on the tongue to
detect differences in flavour, with the help of the sense of
smell. You may know from personal experience that when
you have a cold and your nose is blocked, it is harder to
taste the flavours in foods.

The human mouth contains approximately 9000 to 10 000
taste receptors or ‘tastebuds’. Most of these are located on
the tongue, but some are also on the roof of the mouth (the
soft palate) and the back of the epiglottis (at the top of the
throat). Tastebuds have a short life span in the body, lasting
only about ten days before dying and being replaced. The
number of active tastebuds also decreases with age. Young
children have a good sense of taste and do not need foods
to be highly flavoured to be acceptable. However, ageing
adults have a decreased sensitivity to taste as their taste-
buds gradually die and are not replaced. Thus, many adults
are unable to distinguish subtle flavours in foods, and they
compensate for this by eating foods that are highly spiced,
salted or sweetened.

There are four types of tastebuds (located in different
areas of the mouth) which taste different flavours. The four
taste sensations that these receptors register are sweet, salty,
sour and bitter. The sites of these taste receptors are shown
in the diagram below.

Can you determine which parts of the tongue will react to the following: Pepsi
Max, corn chips, orange and poppy seed muffin, fetta cheese?

To be tasted, the flavouring substance must be dissolved
in a liquid. This liquid may be present in the food or it may
be provided by the saliva of the mouth. If a person has a
dry mouth, as is often the case when someone is suffering
from an illness (particularly if the person is on medication),
the ability to taste is reduced. When the tastebud has been
stimulated, it sends a nerve impulse to the brain, which reg-
isters that particular taste sensation.

Aroma

Aroma describes how something smells. In our nose there
are odour receptor nerves that transmit signals to the
hypothalamus in the brain. Taste and aroma are related;
many foods give off aromas that can be smelled before the
food is eaten, as well as when the food is being eaten. We
associate some aromas and tastes with the dishes of spe-
cific cultures, such as Indian and Italian foods.

Some people have a keen sense of smell and can iden-
tify subtle differences in aromas. For example, experienced
winemakers have to learn to identify the right time to bottle
their wine. Another word used to describe the smell of
something is odour. Normally when we describe a food as
having an odour, it indicates a lack of freshness as in sour
milk, or ripeness as in the ripeness of a pineapple.
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Electronic noses, sophisticated sensors that create
digital fingerprints of smells, are being used by an
increasing number of industries for quality control
and product development. Food manufacturers may
now be able to follow suit.

One of the most important objectives of food pro-
duction is to achieve a uniform, high quality of both
raw materials and the final product ... Engineers have
recently devised an ‘electronic nose’ that will help both
the food producers and ordinary shoppers solve the
perennial problem of how to determine the ripeness
of fruit consistently.

... the electronic nose calculates the exact ripeness
of fruit by its smell. Once it has been ‘trained’ on a
particular fruit it does not require a skilled operator
and can obtain the results in a few seconds with over
92 per cent accuracy.

Of all the human senses, smell has always been
the most arbitrary to define ... The odour of food
comprises many chemical substances that give it its
unique quality and character. The ability to reliably
measure and identify optimal flavour development
and constant taste characteristics is therefore crucial

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of the sense of smellto
complete the tasks ahead.

1. What does an electronic nose do?

Hypothalamus

Nerve receptors
send messages to
the hypothalamus.

x5

Nasal cavity

AN

Mouth

Tongue

Have you noticed that after you have been in a bread shop or a chocolate shop
for a few minutes, you stop smelling the aroma of the food sold there? The
hypothalamus will react to a smell for only a minute or two, and then will stop
responding to it. If you leave the shop for a few minutes and then go back in,
you would sense the smell again.
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in the development of many products. Traditionally,
this difficult task has been the main prerogative of
sensory panels, people whose individual assessments
will always include personal appreciation.

... Measurement by the electronic nose is by con-
trast objective, repeatable, highly accurate and rela-
tively cheap. Interpretation is simple, quick and in real
time. Like the human sense of smell, the electronic
smell learns by experience and improves the more it is
used. It is designed to analyse, recognise and identify
volatile chemicals at low (parts per billion) levels. The
technology is based on the absorption and desorption
(passing through) of volatile chemicals onto an array
of sensors, which exhibit specific changes in electrical
resistance, measurable across each sensor element, on
exposure to different odours and aromas.

Work in this area has concentrated on the ripeness
of bananas and apples, but the technology can easily
be applied to most other fruits. It has also been used to
test the quality of coffee, beer and wine. This could be
just a scent of things to come.

Source: Extract from European Food Information Council,
www.eufic.org

2. Does the electronic nose require a person skilled in
assessing a particular food to operate it?

3. What does a sensory panel do? Why isn’t a sensory
panel an objective way to judge smells?

4. Identify five foods that would benefit from an electronic
nose.

Allergies
Some people’s food choices are limited because they
have a physical reaction to specific foods or ingredients.
The reactions vary between individuals but may include
abdominal swelling, vomiting, diarrhoea, itches and skin
rashes, wheezing, headaches and disturbed sleep. The foods
commonly associated with food allergies are cow’s milk,
shellfish, eggs, peanuts, wheat and soy. (See chapter 19 for
more information on allergies and food intolerances.)
People who suffer from reactions to food must be cautious
in their food selection. They must read labels and menus
carefully so that they are aware of what they are actually
eating. You may have seen labels on foods that say nut
free’ or heard of kindergartens and schools having a ‘nut-
free zone'. This is because some individuals are so sensitive
to nuts that they will react when near a food that contains
them or even when their food is cooked in a visibly clean
pot that was previously used for something containing nuts,
for example to heat peanut oil.



You may have seen the television program Jamie’s
school lunch project, where Jamie takes on English
youth and challenges them to eat, and the staff who
run the school canteens to serve, healthy lunches
instead of junk food. The healthy lunch trend is also
catching on here in Australia. Foods prepared in the
canteen at Kincumber High School in NSW include
Burritos, jacket potatoes, vegetable stir-fry, chicken

Students learn to:
analyse the eating patterns of a selected group to
identify influences on food selection.

Contributes to the following outcome:
accounts for individual and group food selection
patterns in terms of physiological, psychological, social
and economic factors.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of factors affecting food
selection to complete the tasks ahead.

Psychological factors affecting
food selection

Psychological factors relate to the mind and the emotions.
They are difficult to describe, and differ from person to
person depending on their lifestyle and upbringing. Some
psychological factors such as beliefs, habits, values and past
experiences with food have a constant influence on the
foods selected, while choices made as a result of emotions,
self-concept and attitudes can vary from day to day.

Caesar salad wraps, ‘Zappa wraps (chicken tender-
loin, lettuce and tomato in a tortilla), pasta, kebabs
(pita bread, tabouli, lettuce, with lamb or chicken) and
fresh fruit salad. In winter, there are homemade soups,
nachos, bolognaise pasta bake, pesto pasta bake and
hamburgers; and in summer, there are fresh salads,
fruit salads, and wraps.

1. Explain why some students may resist a move to a
healthier choice of food in the school canteen.

2. How does your canteen food compare to the menu at
Kincumber High School?

3. Log in to www.jacplus.com.au and locate the
Healthy canteens weblink for this chapter. Explain the
difference between red, amber and green food choices.

4. Use the healthy kids calculator and assess five foods
from your school canteen. Which foods are considered
foods that should be eaten only occasionally?

°
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A value is a deep personal feeling about what is important.
Values are strong enough to influence behaviour and
motivate action. A person’s values may reflect those of the
family and culture in which they were raised, or they may
be a personal response to the experiences encountered
throughout life. In terms of food selection, the values most
likely to influence choices are related to food origins and
the maintenance of health.
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Most people value life very highly. They respect the rights
of all living things to exist in peace, free from pain. Vegetari-
anism is often a reflection of value-based food selection. A
person may find the thought of killing and eating an animal
revolting, or they may disagree with the conditions under
which some animals are raised as a food source. Some
people value an animal’s right to freedom so highly that they
do not agree with the consumption of any animal products,
including eggs, milk or other dairy products. Other individ-
uals become vegetarians for reasons other than the values
suggested here.

Beliefs about what is acceptable to eat vary throughout the
world and are often related to religion and cultural heritage.
A belief is an opinion or conviction which need not be
based on positive scientific proof. Beliefs can be challenged
and changed, unlike values that remain fixed. Many reli-
gions have food customs and impose restrictions on what
their followers eat. Buddhists, for example, are partial
vegetarians. They may eat fish, eggs and dairy products
but are not allowed red meat. (They believe it is wrong to
kill or injure living things other than fish.) Hindus, on the
other hand, are allowed to eat all forms of meat except beef,
because the cow is sacred in their religion.

Many religion-based food restrictions were originally
imposed to protect people from diseases related to poor
food safety and hygiene. For example, in the past many
people were infected by diseased pork and shellfish and
died, but nowadays advances in the processing of food and
medicine mean that observance of such restrictions is no
longer necessary. As well as religious customs, some social
groups and cultures have specific beliefs about food. Many
of these beliefs cannot be substantiated and have little, if
any, nutritional basis; many of the fad-diets published in
popular magazines targeting women are examples of this.

Some cultural beliefs often prohibit the eating of specific
foods and lead to food taboos. Such taboos are most
common in primitive cultures and they may, unfortunately,
restrict the consumption of animal products that are good
sources of complete protein.

o Inan area of mid-Africa, people believe that animal milk is
a repulsive body secretion similar to urine. Consequently
it is not consumed, despite its nutritional value.

o Some people in remote areas of South-East Asia avoid
eating eggs or chicken because they are believed to destroy
human fertility.

o In parts of Africa, fish are believed to be unclean or
possessed by evil spirits. Eating them is thought to invite
disaster.

o For Australians, the eating of dog is taboo because it is
considered ‘man’s best friend. However, in countries
such as Indonesia, dog has the same status as other meat
sources and is considered acceptable.
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An attitude is the way in which a person views something

and behaves towards it, usually after evaluating its merit.
Our attitudes or views towards food are based on one or

more of the following:

o the origin of the food. For example, some people believe
that if food is organically grown, it must be better; also,
snails and crocodile meat do not appeal to many people
because of their habitat.

o our culture. For example, eating raw meat and fish is part
of the Japanese culture.

o personal history. For example, being made to eat spinach
as a child could result in someone avoiding all foods
containing spinach as an adult.

o travel experiences. For example, eating the cuisine in
foreign places is part of the cultural experience, but that
cuisine would not necessarily be eaten at home.

o perceived status (the position of something in relation
to other things). For example, lobster, truffles and filet
mignon have a higher status than flake fish, turnips and
chuck steak.

o economic depression and war. For example, older Austral-
ians and many new migrants, who have gone through
major depressions and wars with rationing and food
shortages, eat more offal (animal organs such as beef liver
and tongue), and feel it is wasteful not to eat everything
served on your plate.

Many of the food choices we make are routine. A habit is
something that we do regularly without thinking. Food
habits are the same and, like all habits, are difficult to break.
Look at the chart below and ask yourself whether or not you
have the following food habits. How many of these habits
do you share with your classmates?

Coovou s T

Swipe a thick layer of butter or margarine on
your toast?

Put tomato sauce on a meat pie?

Eat the same cereal each morning?

Drink soft drinks instead of water?

Sprinkle salt on food before you taste it?

Buy the same type of bread?

Have dressing on your green salad?

Eat something as soon as you get home from
school or work?

Eat something sweet at the end of each meal?




Food habits, like the ones described, are sometimes
unhealthy and need to be identified if you want or need to
change your overall diet.

Many people use food as a means of relieving emotional
stress. For some people this means they reject food until the
time of stress is over; for others it means they gain comfort
from eating specific foods and may overeat when anxious.
People who consume comfort foods tend to select foods
with a high-energy value, such as chocolate. It may be that
the sugar, fat and caffeine in these foods act as a stimulant
and restore flagging energy levels. Or it may be that individ-
uals associate these foods with more pleasant experiences
than those at the time. For example, many homesick travel-
lers crave foods from home as a means of lessening their
loneliness.

Self-concept is a word used to describe how we feel about
ourselves (self-esteem) and the way we see our personal
appearance including the size, shape and weight of our
body (body image). Each of us has a picture in our minds
of:

how we look physically — strengths and weaknesses

how well-coordinated we are

whether or not we are smart

whether we are lucky or unlucky

how shy or outgoing we are

how well we manage our money

whether or not we have good dress sense

how talented we are at art, music, dance

our importance as a brother or sister, son or daughter.

Self-concept develops during childhood and it is inter-
esting that these days dissatisfaction with body image
increases from the age of 11 years to the mid twenties,
especially in females. Also, our self-concept is not static; it
can change gradually over time or even several times a day!
Some reasons for a change in self-concept could include:

how we feel physically. For example, a dose of the flu

makes us feel lethargic and miserable.

what our friends and family say to and about us. For

example, a compliment or a negative criticism can lift or

crush self-esteem.

gaining weight. Weight gain can make a person feel mus-

cular if they have been training or unattractive if they

haven't.

messages presented by the media. For example, idealised

images for both females and males make us feel unattrac-

tive.

The media present us with physically beautiful, suc-
cessful, talented people who eat, drink or use a certain
product. Even though we are not aware of it, we may think
to ourselves, ‘Maybe that product will help me to be more

like them' Did you know that while, on average, people
weigh more than they did 20 years ago, the body type the
media encourage as ‘ideal’ is getting thinner?

Organisations such as the Australian Medical Association
(AMA) and many parenting groups are working towards
better educating young people regarding the messages that
the media send about body image. The next time you are
watching television with someone (an older person can be
helpful with this) really look at the message behind the ads.
Can you see what the ad is trying to say, what the under-
lying messages might be and how the ad makes you feel?
Use the questions below to help guide your analysis of the
sometimes hidden messages behind advertising.

1. What age and sex is being targeted? How can you tell?

2. Is the aim of the ad or program to amuse, entertain and/
or persuade?

3. Are stereotypes (labels or typecasting) used on purpose?

4. How does the advertisement make you feel? Why would
they use the product being advertised?

5. Who is responsible for this song, commercial, television
show, or movie?

6. Why did they choose to portray the product in this way?

Was anything left out?

In late 2002, the AMA made a public statement about body
image and what needed to be done to assist Australians to
maintain a better body image and their health at the same
time. In this statement, recommendations were made in the
areas of the role of the practitioner, weight management,
cosmetic procedures, fitness and health, eating disorders,
education and schools, and research and funding. The
following excerpt is from the recommendations given to the
Marketing, Advertising and Media.

AMA guidelines — body image

4.1 While acknowledging the impact of other
social pressures to conform to idealised body
types, the AMA recommends that publishers,
programmers and advertisers promote a more
realistic range of body images and role models.

4.2 Articles should not portray the wide range of
normal bodily changes as pathological or be
used to advertise body image products in ways
that target younger audiences, as found in child
and adolescent magazines.

4.3 Direct to consumer advertising of pharma-
ceutical products designed to play on body
image and weight concerns is an unacceptable
practice.

4.4 The teaching of critical literacy and advocacy
skills to children and adolescents is essential
to encourage constructive analysis of media
content.
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YOUNG AUSTRALIANS CONCERNED BY
BODY IMAGE, ENVIRONMENT ISSUES

by ANDREW LOWCOCK

Body image has topped the list of issues
that concern young Australians, with the
environment also featuring prominently,
according to a comprehensive new report.

Mission Australias annual national
survey of young Australians found body
image (32.3 per cent) overtook family
conflict (29.3 per cent) as the number one
issue concerning 11 to 24-year-olds.

The issue ranked number one for both
11 to 14 and 15 to 19-year-olds, and third
for 20 to 24-year-olds, behind coping with
stress and depression.

And both young females (34.9 per cent)
and males (27.9 per cent) put body image
issues at the top of their list of concerns.

‘We've got much more of a focus as a

are overweight, including young Austral-
ians,” Mission Australia’s Anne Hampshire
told ABC News Online on 4 December.

‘At the other end of the spectrum we've
got an increasing focus, I think, on body
beautiful and what constitutes an accept-
able and a healthy body.

‘In fact, what’s been presented as ultra
thin probably isn’t a healthy body for most
of us. So, I think young people are getting a
bit caught in between these two potentially
conflicting messages.

Young people are still overwhelmingly
turning to three sources for advice and sup-
port: friends, parents and other relatives,
with community agencies ranking along-
side magazines and behind the internet.

Family and friends were most commonly
seen as figures of admiration, followed
by entertainers and sporting stars, while
family relationships, friendship and physi-
cal and mental health were most valued.

‘I think what we find when we look at
the values of young people, we actually get
a different image than we often hear in the
media,” Ms Hampshire said.

Mission Australia also compiled a sum-
mary of the nearly 1700 responses received
from young indigenous Australians. Body
image also topped the list of concerns, while
alcohol ranked much higher among the
indigenous population (31.8 per cent) than
the non-indigenous population (19.6 per
cent).
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Students learn to:
i analyse the eating patterns of a selected group to
* identify influences on food selection.

Contributes to the following outcome:
accounts for individual and group food selection
patterns in terms of physiological, psychological, social
and economic factors.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of psychological factors and
food selection to complete the tasks ahead.

o000 e

o000 000®

* 1. Were you surprised at Mission Australia’s findings
in their recent national survey of young Australians?
o Explain why or why not.
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Social factors affecting
food selection

The cultures or societies that people live in, along with
the type of contact that individuals have with one another
(social factors), influence food choices. The importance of
beliefs, traditions and taboos was discussed earlier in this
chapter and we have observed that the media, as part of
everyday life, influence us to make certain food choices.
The type of lifestyle, job and education, size of the family
and the importance of hospitality within the social group
are also important when we make food choices.

D
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Source: Infoxchange, 5 December 2007.

2. Explain why the campaign to highlight the problem of
being overweight may actually contribute to concerns ¢
about a person’s body image. .

3. Working in pairs, produce a PowerPoint slide show on
any THREE of the psychological factors affecting food
selection. The slide show is designed to make students
in Years 6 to 8 more aware of what they eat.

Please note, if you give poor nutritional examples, you
must give a nutritious alternative.

4. a) ldentify two current examples of how different
media promote a certain body image, one for

females and one for males. .
b) Describe the body image being promoted.
c) Is the body image achievable for the average male ~ *
or female? Justify your answer. .

o000 OOCOROOROOES

Traditions are customs that are repeated at specific times
by members of a group or society. Many traditions relating
to special occasions involve food. Festive and social occa-
sions always involve food to some degree, and the meal is
often the focus of the event. Family traditions often revolve
around food, as do major social and cultural customs in
most societies, for example:

Easter — a time of giving and receiving painted hard-

boiled eggs, or confectionery and chocolate eggs

Chinese New Year — celebration with displays of special

foods such as rice cakes



the Aboriginal ceremony of initiation — a celebration with
feasts of meat and traditional dancing.
Traditions relating to food are usually maintained even
when the individual changes social groups or societies.

In general, lifestyle factors that influence food selection
relate to:
the type of employment a person has
the structure of their family (size and whether they live
with one or both parents)
where they live (geographic location)
travel and other interests.
Let’s take a closer look at all the above factors.

Employment

What you choose to eat may depend on the physical
demands of your job. For example, construction work
requires more energy than working in a video store does.
Active jobs require the worker to eat more carbohydrate-
rich foods for energy, while people who do sedentary
work (a task that requires little bodily movement) need to
be careful not to overeat. Because of the pressure to meet
deadlines, recent research has found that up to 40 per cent
of office workers eat lunch while working at their desk, and
an increasing number of people just snack through the work
day instead of taking a break for lunch.

Some occupations combine social occasions with work.
Meeting for a meal at a café or restaurant is a common
event and the temptation to indulge in energy-rich foods is
ever present — even ordering a salad can mean a high-fat
dressing is eaten.

Whether people work or not also impacts on food selec-
tion because when a person is employed it usually means
that there is more money to spend on food, but it may also
mean there is less time to prepare it. More pre-prepared
meals or parts of meals may be purchased, and there may
be more interest in using tools and equipment that make
cooking easier and quicker.

Education

Obviously, wiser choices come from having more informa-
tion about the options. All students in early high school
learn about nutrients in food, digestion and the main food
groups. The Food Technology course teaches students even
more — food preparation, meal planning, food safety and
food presentation, to name but a few areas. This informa-
tion allows them to make wiser decisions when selecting
food.

People also become better informed about nutrition and
food choices through government programs, reading maga-
zines, watching various television shows, food store hand-
outs and fast food brochures. The better informed a person
is about the nutrient content of foods, dietary requirements

and food preparation, the greater the likelihood of wiser
food selections. See chapter 7 for more information on
guidelines to healthy eating.

REVIEW QUESTIONS

Remember
1. The aspects of a person’s culture that will affect individual food
choices are:
A. beliefs, traditions, celebrations
B. type of work, taboos, religion
C. celebrations, type of work, unemployment rates
D. food preparation tools, traditions, beliefs

Apply

2. Log in to www.jacplus.com.au and locate the Healthy canteens
weblink for this chapter. Keep a diary for two days during the
school week and refer back to the healthy kids calculator to
determine whether your food choices should be classified as red,
amber or green.

Do an activity

3. Not including your peers, ask five people who work what they have
for morning and afternoon tea, and lunch. Do your findings support
the information just covered on lifestyle factors
and food selection?

‘eBook - - |

Household structures and roles

The make-up of the family unit determines the variety,
quality and quantity of food consumed in a meal. For
example, young children who have very sensitive tastebuds
prefer less spicy foods, while elderly people may have a
reduced sense of taste and often like more heavily flavoured
(especially salty and sweet) foods. Personal likes and dis-
likes are often the most important factor in food selection
within a household. Leading by example is a method of set-
ting up healthy eating habits in the family. Nowadays there
is a wide range of cookbooks aimed at serving up healthier
meals to children. There is also information available to
tailor food to specific dietary requirements. For example,
if a family member cannot tolerate gluten (protein found
in grains including wheat, rye, oats and barley), there are
many gluten-free products and cookbooks on the market.
Catering to different dietary needs within the family may
mean that more care needs to be taken to prepare food in
an attractive and enjoyable way.

Another factor affecting food selection is each family
member’s commitment to work, sport or leisure. This often
means that family members eat at different times — for
example, getting home from soccer training at 7.30 pm,
when the rest of the family has already eaten dinner at
6.00 pm, can result in the latecomer having to reheat a meal
or prepare a meal themselves. The role of each person in the
family can affect food selection as well. In many homes it is
considered the mother’s role to prepare meals. If she works,
the chances of the family having pre-prepared, partially

q
|

Chapter 2 Factors affecting food selection 1 33

q



prepared or takeaway food increase because she may not
have either the time or energy to cook a meal from scratch
after working all day:.

Climate and geographic location
As already discussed in chapter 1, the staple food of a
country will most likely depend on whether it can be grown
given the geography and climatic conditions. If the climate
is tropical, then growing sugar cane, pineapples, bananas
and coconuts is perfect and these foods will be cheaper,
more plentiful and often used in a variety of culinary ways.
While we import a wide variety of food, it should be noted
that locally grown food is cheaper and fresher. In devel-
oping nations, however, this is not the case where modern
production methods and equipment, cold and dry storage,
and refrigerated transport are not readily available. Yields
are usually low and food losses due to poor storage and lack
of transport mean a limited choice of available foods.
Climate affects not only the types of food grown in an
area but also the food choices people make. Summer brings
the desire for bright, fresh, light foods — fresh fruit salads,
juices and smoothies, cold quiches and crispy salads, ice-
creams and barbecues. Winter is the season of porridge and
thick soups, meat pies and lunchtime pastas, warm drinks
and hot desserts. This difference in food choice is closely
related to the physiological and psychological factors men-
tioned earlier in the chapter.

Travel and other interests

Most countries are now open to tourists; the internet allows
us to make purchases from faraway places; and trade agree-
ments between nations have meant that major events in
one part of the world can be felt throughout the rest of
the world. When travelling, we experience a wide range of
foods, some of which we like and seek out upon returning
home. Personal interests and the interests of close personal
friends can also influence food choices. For example, an
interest in environmental issues such as free range chickens,
organically grown fruit and vegetables, and less-processed
foods will affect choices made in the supermarket and at
restaurants.

A spice store in Marrakesh, Morocco. Travel can widen our horizons and open
us up to new experiences and taste sensations.
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Social interaction

Food has long been a symbol of friendship and hospitality.
When friends enter your home one of the first things you do
is offer them something to eat and drink.

Food helps to create a relaxed atmosphere in which even
a shy person can be part of the group by busying themselves
with preparing or serving food. Alcohol can also form part of
this social interaction. The food served at a social gathering
is often controlled by social expectations. An invitation to
a traditional Aussie barbecue would bring with it expecta-
tions of freshly cooked steak and sausages, accompanied by
a salad or two. If the invitation was to a cocktail party in
aid of Cancer Research at the Opera House, such things as
smoked salmon canapés, stuffed mushrooms and vegetable
crudités might be expected. Even sharing a meal with work-
mates or friends can influence food choices. For example,
if your friend orders a Caesar salad you might think twice
about ordering a chicken burger and fries.

The media as a social influence

on food choice

In an affluent country like Australia, the media play a big
role in the food selections we make. Advertising of food is
everywhere — each day we are exposed to thousands of
advertising text, images and sounds from magazines, bill-
boards, the radio, cinemas, the internet and television.
Promotion by well-known celebrities, scientific experts and
restaurant reviewers try to interest us in new snack foods,
never-fail exercise machines, amazing weight loss schemes
or new restaurants.

Much of the food advertised through the media is lower
in nutritional value than its unprocessed or less refined
alternatives. However, these products are presented as if
they are the very basis of a healthy and happy lifestyle. The
models who appear in food commercials are always the pic-
ture of health and have the body type that our society ideal-
ises. Food manufacturers do not specifically claim that their
products will help people achieve this body image, but the
association is subconsciously made and the products are
bought and consumed.

Peer group

An individual’s peers are people in roughly the same age
group with the same social status. By interacting with the
peer group and the family, a person develops their own
food-related beliefs, attitudes and habits.

The influence of the peer group is strongest during
adolescence. The need for acceptance makes teenagers
eat what and when their friends eat rather than what their
parents think they should eat and what is nutritionally
sound. Trying new things is safer in a peer group, and
sharing food is a good way to get to know people and
cement friendships. Peer pressure can encourage fad dieting



in order to be thin in the way the media portray beautiful
and popular people.

Hospitality at home

Welcoming people into the family home for a visit and a
drink or meal is called family hospitality. In some families
having many friends and family over at the one time hap-
pens often, while in others an occasional small dinner party
is more usual. The table setting and food served at such
times depends on the money and food available, the skill
and time the cook has, and who the guests are.

Family entertaining in the home environment is becoming
more informal and less frequent. People’s lives are busier
and, with the increasing range of takeaway food outlets and
restaurants, it is often easier to have others do the cooking.
Working parents do not have the time to shop and cook for
a dinner party; it is easier to use takeaway meals or go to a
restaurant where the washing up is done by others.

REVIEW QUESTIONS

Remember
1. Three factors that influence the food served in a household are

and

Apply

2. Explain why most Australians have a wide range of foods to
choose from, while many people living in middle African countries
do not.

Do an activity

3. Prepare a survey of six to eight questions to determine the cultural
background of your neighbours and what they eat. Prepare questions
on the following topics.

CASESTUDY 0 0000000000000 0000 OPOCEOEOPOCOEOCEONOEOSNONOEONONOEONONOEONONOEONOOEOOEOPOOOOTOTOS Oy

Average weekly household expenditure for food and non-alcoholic beverages totalled $152.87 according to figures
from a household expenditure survey that the Australian Bureau of Statistics conducted in 2003-04. As a propor-
tion of total expenditure, 17.3 per cent is spent on food and non-alcoholic beverages.

TABLE 2.2 Gross household income quintile, 2003-04

GROSS HOUSEHOLD INCOME QUINTILE

a) Was the person born in Australia and, if not, how long they have
lived here?

b) What foods do they eat most often and how are they prepared?

¢) When they go out to eat, what types of restaurant do they like to
go to?

d) Do they have a favourite family dish that is served on special
occasions, if so what is it?

Economic factors affecting
food selection

Cost of food

Cost is one of the most important factors when we select

food. It is particularly important for low-income families,

students and the elderly; it is not uncommon for these
groups to spend 33 per cent of their total income on food.
The cost of food varies according to:

o how much is bought at once — if there is storage space,
large quantities are a better buy

o whether the food is in season or locally produced

e how much processing the food has undergone — pre-
prepared marinated chicken skewers or bags of salad cost
more. Surprisingly, less-processed foods, for example,
freshly squeezed orange juice from the greengrocer, can
also cost more than the regular product.

o the ripeness or use-by date — very ripe, fresh produce is
often sold more cheaply, as is meat and dairy products
that are close to their use-by dates

o place of purchase — if chosen carefully, food bought at a
market or roadside stall can save money, but there is usu-
ally no money-back guarantee

o store specials and purchase of generic brands (large
supermarkets have their own label).

LOWEST SECOND THIRD FOURTH HIGHEST HOUSAELPII-OLDS
AVERAGE WEEKLY EXPENDITURE
Food and non-alcoholic $ 78.36 111.72 145.73 181.56 247.25 152.87
beverages
Alcoholic beverages $ 8.77 14.15 22.61 27.03 44,08 23.32

o.............................
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A

[ ]

[ ]
. PROPORTION OF TOTAL GOODS AND SERVICES EXPENDITURE .
[ ] [ ]
: Broad expenditure group :
N Goods and services N
: Current housing costs % 18.4 16.5 16.8 141 13.9 15.3 :
N (selected dwelling) .
: Domestic fuel and power % 4.0 34 2.8 24 2.2 2.7 :
: Food and non-alcoholic % 19.0 18.6 17.2 16.9 16.7 17.3 :
. beverages .
+  Alcoholic beverages % 2.1 2.4 2.7 2.5 3.0 26 .
[ ] [ ]
: Tobacco products % 1.8 1.9 1.6 1.3 0.8 1.3 :
. Clothing and footwear % 3.1 3.2 3.6 43 45 4.0 .
. Household furnishings and | % 6.1 6.0 6.0 5.8 5.8 59 .
: equipment :
. Household services and % 7.7 6.9 6.4 6.1 6.0 6.4 .
© operation °
[ ] [ ]
N Medical care and health % 5.3 5.4 5.4 4.9 5.2 5.2 N
© expenses °
[ ] [ ]
N Transport % 13.9 15.0 15.7 17.2 15.6 15.8 N
. Recreation % 10.1 12.3 1.5 13.2 14.1 12.8 .
[ ] [ ]
° Personal care % 1.8 1.8 1.8 2.0 2.1 1.9 °
[ ] [ ]
: Miscellaneous goods and % 6.7 6.8 8.6 9.4 10.2 8.9 :
° services °
[ ] [ ]
: Total goods and services | % 100.0 100.0 100.0 100.0 100.0 100.0 :
° expenditure °
[ ] [ ]
: *Estimate has a relative standard error of 25% to 50% and should be used with caution Source: ABS. :
. .
[ ] [ ]
+  Students learn to: 1. Compare the percentage of money spent on food and .
- investigate current food consumption and expenditure non-alcoholic beverages by a low-income family in N
: patterns in Australia. one week to that of a middle-income earner (a quintile 2
o equals 20 per cent of people). o
® . . . °
o Contributes to the following outcome: 2. What is the greatest expense for middle-income o
- = accounts for individual and group food selection earners? Is it the same for all households? N
: patterns in terms of physiological, psychological, social 3. Name three goods or services that low-income :
: and economic factors. households spend less on as a proportion of their total .
. expenditure each week. o
- Carefully consider the table above. Remember that this is 4. |s there any good or service that low-income .
¢ notjust a comprehension task; use the stimulus material households spend more on as a proportion of their total 2
. along with your knowledge of food consumption and expenditure than the other groups? Can you explain :
« expenditure patterns to complete the tasks ahead. why? o
[ ) [ )
[ ) [ ]

The marketpl ace selling venue is, the more expensive the food items are. Small
stores buy their food items from larger stores or wholesalers,

The marketplace refers to the place where consumers pur- and increase the selling price to cover their costs.

chase food. It may be the corner store, the small local super- Even the largest supermarket cannot sell every brand of

market, the suburban shopping centre, or the buying and every product made in Australia, let alone what is made

selling of goods on world markets. Generally, the smaller the overseas. In order to make a profit, the food retailer has to

D
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know the products and brands that people who live in the
area want. In this way the food store influences the food
selection we have; we can request a certain product and/
or brand but unless there are many requests for the same
thing, we have to shop elsewhere (even perhaps on the
internet).

Many supermarkets have their own delicatessen, meat
section, bakery, pre-prepared chilled foods, and fruit and
vegetable section, making it easy for customers to shop
for all their food requirements at the one time. Generally,
supermarkets are situated within large shopping centres,
along with other food specialty stores which give customers
a wide range of services and choices.

A resource is something that we use to achieve our goals,
such as time, money or our skill levels.

As varied as our resources may be, the supply of each is
limited. For example, money once spent is gone until you
make or are given more; and equipment wears out or tech-
nology makes it obsolete. Time is a resource that commonly
limits what we buy and prepare for meals, while our know-
ledge of and skills in cooking may become rusty over time
without use. Some Australians with limited money need
to use the resources of government agencies and charity
groups to obtain food parcels and vouchers.

Resources can be interchangeable. If you have the money
you can choose to go to a restaurant for a meal, but if
money is short you can use your skills, knowledge and
food ingredients to make a meal. If you don’'t have time

Elissia is a working single mum with two children,
Brett, aged 7, and Felicity, aged 13. Elissia is a good
cook and has planned a menu for her daughter’s
upcoming birthday dinner that includes Felicity’s
favourites — sausage rolls, chicken burritos and
a flourless chocolate roll for her birthday cake.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of the effects of resource
availability to complete the tasks ahead.

1. Log in to www.jacplus.com.au and locate the
Australian Women's Weekly recipes weblink for this
chapter. Visit the site to find the recipes for sausage
rolls, chicken burritos and a flourless chocolate roll.
Make a list of the ingredients needed for each dish and
how long it will take to make.

to cook a meal from scratch, you can use a frozen meal or
pre-packaged stir-fry sauce with pre-chopped meat and
vegetables.

Recipe books and leaflets on display at the butcher, green-
grocer, seafood and poultry shops can provide meal ideas
with information about the ingredients and equipment
needed to make a dish. So, in effect, they are a resource we
use that affects the food we eat. Another resource required is
the equipment to prepare a meal at home, such as a fridge,
freezer or microwave. Time and money can be used wisely
by freezing and safely storing foods that are in season, on
sale, or in larger quantities than can be used immediately.
The microwave can defrost foods quickly and is cheaper to
run than a conventional oven. (See Case study below).

As discussed previously, the type of job a person does influ-
ences their food selection. The physical demands of the job
and its social expectations are reflected in food choices. The
income received from employment also determines the
quality and quantity of food chosen. For many Australian
families, and many other individuals throughout the world,
economic factors are the most important consideration
when purchasing food. The expenses incurred in raising
a family, paying for accommodation, getting to and from
work, and so on, often add up to more money than many
families earn. When cutting costs, these families often have
little option but to cut back on their food expenditure. What
they would like to eat and what they can afford to eat are
two different things.

Because of an unexpected car repair, money is tight
and Elissia has to work extra shifts to pay for the
repair. She needs some advice on how to make the
foods identified as cheaply as possible, and in the least
amount of time.

2. Identify the most expensive ingredients (check them
out in your local food store).

3. Substitute a cheaper ingredient where you can (check
local newspapers or junk mail for specials). Will this
substitute increase or decrease the time needed to
make the food?

4. I|dentify the preparations that Elissia could make
ahead of time.

5. Divide into groups and make each of
these products.
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Compared with many other countries in the world,
Australia’s food supply is very reasonably priced. We have
an excellent supply of nutritious food, both fresh and
processed, that is priced within the reach of most people.

Every five years the Australian Bureau of Statistics
conducts a Household Expenditure Survey to determine
how people in different income groups are spending their
money. (See table 2.2 on pages 35-6.)

While most Australians think that eating a substantial,
healthy lunch is important, one in three skip this vital
meal at least once a week, and one in ten rarely or never
have it.

A new AC Nielsen Omnibus poll of 1400 Australians
shows that people engaged in home duties are most
likely to skip lunch; with almost half those surveyed
(46%) doing so at least once in the past week.

Too busy is the catch-cry of lunch-skippers — 43%
said they didn't have time to go out or make them-
selves something to eat. A further 20% said they
weren’t hungry at lunchtime while another one in ten
(11%) said they had too many personal tasks to do to
fit food into their break.

The more work responsibilities people have, the
more likely they are to claim they can’t do lunch. More
than half the respondents on annual salaries of $60000
or more said they were simply too busy.

Only a handful of those surveyed blamed their lack
of lunch on takeaways being too expensive, fattening
or unavailable in their area. Nor were they worried
about being perceived as slacking off at work if they
take time out. One in five men who don'’t lunch (21%)
think skipping lunch helps them lose weight compared
to only 13% of women. Of the one in ten people who
rarely eat lunch, more than half (55%) don't think it’s
important as long as they have a good dinner.

Sanitarium dietitian, Cathy McDonald, said the
research shows that many Australians are clearly not
making lunch — and their health — a priority.

‘It’s essential that we all make time to put our
health — and our children’s health — first, said Ms
McDonald. ‘Eating lunch assists in ensuring you get all
the vitamins, minerals and other nutrients you need
each day to keep healthy.

‘A lunch that is high in fibre, low in fat, and is based
on low GI foods also provides the long-lasting energy
to help avoid the mid-afternoon slump and keep us
feeling good through the day.

‘Taking time out can also help improve concentra-
tion levels, enable time for building relationships and
even build fitness levels if you do some exercise during
your break.
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More concerning is what people are actually eating
for lunch. Almost two-thirds (61%) eat takeaways
during the week, with hot chips (24%), hamburgers
(19%) and meat pies (19%) top of the menu.

More 18 to 24 year olds eat takeaway food than any
other age group. About once a week more than half
(52%) eat snack food for lunch, 46% munch on toasted
foccacia, 44% a hamburger, 43% hot chips, 41% a
chicken burger, 29% sausage rolls and 26% meat pies
and Chinese takeaway.

Men outnumber women in the fast food stakes with
28% of men having hot chips and meat pies once a
week compared to 19% of women eating hot chips and
11% meat pies.

Blue-collar workers are more likely than white-collar
workers to eat unhealthy lunch options.

Almost a third (30%) of people on home duties eat
hot chips every week, with a further 20% biting into
burgers, 18% kebabs and 17% sausage rolls.

The AC Nielsen Omnibus poll shows only 16% of
Australians take between 45 minutes and an hour for
lunch. One in three people have a 20 to 30 minute
lunch break with a further one in five spending less
than 20 minutes. Five per cent don't stop for lunch at
all.

And one in five Australians eat their lunch while at
their desk or on the move.

Cathy McDonald said the study confirms that few
people are taking the traditional lunch hour and many
have a rushed lunch break.

‘This might seem great for productivity, but a rushed
lunch-time means people are missing out on impor-
tant health benefits both from a nutritional, stress
management and a relaxation perspective,” she said.

‘It’s important for us to realise that taking time to
eat lunch is critical to maintaining health. A healthy
lunch is important in controlling weight, boosting
energy and concentration levels, as well as feeling
better overall.’

Source: News-Medical.Net,
3 May 2006.



. Carefully consider the article opposite. Remember that this 2. What reason did men often give for skipping lunch? E
. isnot just a comprehension task; use the stimulus material 3. What are the advantages of having a high-fibre, low- o
- along with your knowledge of the factors affecting food fat lunch? .
. selection to complete the tasks ahead. 4. Which age group eats the most takeaway food for .
° lunch? °
c 1. What percentage of people skip lunch at least once a 5. What percentage of Australians eat their lunch at their .
. week? desks or on the move? E

REVIEW QUESTIONS

Remember died two years ago, and as much as he loves food and has a good
1. The most common resource in short supply is appetite, Ed doesn’t know much about cooking.
. In many situations it is possible to substitute the Do an activity
resource of instead. 3. Basic food ingredients are available under the label of generic
brands.
Apply a) Asa class, make a list of what foods would be included under the
2. Read the following scenario and identify the resources available to heading of basic ingredients.
ensure that Ed has proper meals. Ed is 81 and lives by himself in the b) Organise for each class member to have five of the ingredients.
family home in the central part of a medium-sized town. He reads a ¢) Using the internet, a store visit or newspapers compare the price
lot and friends collect him (because he can’t drive anymore) twice a of a generic brand of the ingredients to a brand name.
week to play cards. A new kitchen was installed just before his wife d) How much more is the brand name than the generic brand?
q
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Physical, psychological, social and economic factors affect
what we eat.

Nutrient needs depend upon a person’s age, sex, body size,
level of physical activity, health status and whether or not
the person is pregnant or lactating.

Body type is dictated by height and overall body frame,
amount of body fat, weight and amount of muscle.

BMR (basal metabolic rate) decreases in middle age.

Active people need more energy than those who are
sedentary.

Pregnancy requires increased amounts of energy, folic acid,
calcium and iron.

Colour, shape and turgor are important to the appearance of
food.

Aroma and taste work together to give food flavour.

A value is a deep feeling about something; a belief is an
opinion; while an attitude is a way of looking at something.
A food habit is easily and sometimes unconsciously picked
up, and is hard to change.

Depending on the person, emotional times can cause
someone to eat food for comfort or even stop eating
altogether.

adipose tissue flavour

anaemia generic brands

appetite gluten

aroma hunger

basal metabolic rate hypothalamus
(BMR) legumes

carbohydrate marketplace
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Body image is greatly influenced by the
media’s concept of beauty.

All cultures have traditions that include food either
before, during or after the event.

Lifestyle describes the things you do each day — at
work and in leisure time. Lifestyle is dictated by financial
resources, education, travel opportunities and where you
live.

The age, sex, number of people in the household, who
works and when, all affect food choices.

Peer pressure is a factor in deciding what to eat when you
are with your friends.

The cost of food depends on the type of retailer and your
geographical location.

Available resources to purchase and prepare foods will vary
from household to household.

Time, money and skills are most often the resources in
short supply in our busy lifestyles.

metabolise satiety

nutrition sensory perception
offal staple food

peers turgor

protein vegetarian
resource

rickets
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Chapter

Safe storage and preparation
of food

In this chapter you will learn about:

Fancy finding a spider in your salad, metal

in your sausage roll, glass in your hotdog * Safe storage of f°9d . .

or a kitchen infested with cockroaches? — methods of stormg foods to maintain quality such as dry storage, cold
These are real complaints about food storage and freezing

outlets in Australia. Thankfully we have * Safe preparation and presentation of food

high food safety standards in this country — equipment and utensils used to produce quality food products across a

that help to reduce the risk of illness. range of settings _ _
Storing food safely and preparing it — safe and hygienic work practices when handling food

i i for di 5 th — preparation methods to produce food products across a range of
metzlry s the topic for discussion in this settings.

P

What? Rats in the kitchen! In the film Ratatouille, Remy
the rat is an extraordinary chef, but when the health
inspectors find there is a rat in the kitchen they close
the prestigious restaurant ‘Gusteau’s’ down. In real life
let’s hope you never dine where rats are present.



In recent years there has been a tremendous change in life-
style with more and more people going out to eat meals
prepared in restaurants, canteens and fast food outlets.
There has been a boom in the food service industry, and
manufacturers and retailers of food products work hard
to provide high quality food to the consumer. Australia
has food safety standards that are considered to be of a
very high standard. But, nonetheless, food-borne illness
and disease are reported to be increasing. Approximately
5.4 million people experience food-borne illness each year
in Australia, causing 18000 hospitalisations and resulting
in over 2 million lost days of work. Consequently, the cost
of food-borne illness is in the millions of dollars each year.
This illness is dangerous and can be fatal in some cases.

Health hazards associated
with food

Before looking at safe storage and preparation of food, it
is important that we understand the science behind what
makes food safe. The United States Food and Drug Admin-
istration (FDA) ranked the relative importance of health
hazards associated with food in the following descending
order of seriousness:

microbial contamination

inappropriate eating habits

environmental contamination

natural toxic constituents

pesticide residues

food additives.
There are some components of foodstuffs that are not good
for people to consume and these are classified as ‘undesir-
ables’. They can occur naturally within foods, they could be
microbial in origin (a microbe is a minute living organism
such as bacteria or a fungus), or could be environmental
contaminants.

Food contamination can be caused by chemicals — for
example, cleaning chemicals or there may be some residues
as a result of agricultural or industrial processes; physical

— for example, foreign objects such as glass, metal frag-
ments or stones; biological — such as micro-organisms or
toxins/poisons produced by micro-organisms; or caused by
other substances that make food unsafe or unsuitable for
consumption.
Natural toxins may be either plant- or animal-derived.
For example:
Solanineis a toxin that is found in green potato skin and is
known to inhibit the action of neurotransmitters.
Tetrodotoxin is a toxin that causes respiratory paralysis and
is known to be carried by the puffer fish within several of
its bodily organs. Cooks may be required to be licensed to
cook puffer fish to ensure safe handling and preparation.
The FDA ranking of health hazards associated with food has
shown you that microbial contamination is the major health
hazard associated with food. Food can become contaminated
at any stage of the food production chain. Food poisoning
caused by micro-organisms is referred to as being ‘food-
borne’. Various micro-organisms such as bacteria, fungi,
moulds, viruses and protozoa can cause food-borne illness.
In total, approximately 290 different micro-organisms have
been identified as being potential causes of food-borne ill-
ness. Many of these micro-organisms are commonly found
in soil, water and in our own bodies. For example, the micro-
organism Escherichia coli is normally found in the human
intestines without causing disease, and yet some strains
of this bacterium are pathogenic because they can cause
disease. Micro-organisms that cause food-borne illness can
be transferred from a contaminated food item to a person’s
gastrointestinal tract and produce some very unpleasant
symptoms, and may even be fatal in some cases. Correct
hygiene practices during the storage and handling of food
can make a significant difference in reducing the risk of
food poisoning.

Microbial activity (that is bacteria, viruses, yeasts and
mould), present in food or in the environment surrounding
food, can cause food to deteriorate. Many factors affect the
growth and survival of micro-organisms including the avail-
ability of nutrients, water, preferred pH, temperature and
atmosphere.
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Do you like blue vein cheese? Not all micro-organisms are bad for you, but
there are some 290 types that are, and they are classified as pathogens.
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Tomato Tuna
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juice Cheese
Egg
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chloric Juice p Meat
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The types of micro-organisms that grow on food are deter-
mined by the pH of the food. pH refers to the acidity or
alkalinity of a substance. Different micro-organisms have
different optimal pH for growth — a slightly acidic or a neu-
tral pH 7 is needed for optimal growth for most bacteria;
yeasts prefer a more acidic environment of pH 4.5; and
moulds prefer pH 3.0.

Temperature

Micro-organisms can be broadly classified based on their
temperature requirements. Micro-organisms that prefer
low, medium or high temperature are called psychrophiles,
mesophiles and thermophiles, respectively. Some bacteria
can thrive at refrigeration temperatures (for example the
bacterium Listeria monocytogenes). Most bacteria that are
responsible for food-borne illness grow well at tempera-
tures between 5 °C and 60 °C. This is called the temperature
danger zone. Below 5 °C the food poisoning micro-organisms
become less active, but on reaching warmer temperatures
they begin to grow and multiply again; freezing does not
destroy all bacteria. At temperatures above 60 °C microbial
growth is slowed down, and most microbes are destroyed at
temperatures above 80 °C.

Gas atmosphere

Both oxygen and carbon dioxide affect microbial activity.
Micro-organisms can be classified according to their gas-
eous requirements. An aerobe requires oxygen for growth,
an anaerobe prefers an oxygen-free atmosphere and a facul-
tative can grow in either the presence or absence of oxygen.
Moulds are aerobic, which explains why they grow best on
the surfaces of food. Yeasts are aerobes but some are facul-
tative anaerobes. Bacteria such as Bacillus cereus can be
aerobic, whereas Clostridium is anaerobic and Salmonella
and Staphylococcus are facultative.

Moisture
Micro-organisms need water to survive well, although some
can tolerate dry conditions. Water that is not bound in food
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The pH values of common foods, fluids

and cleaning substances

Human
blood
V_\Ias_hing-up
liquid Sodium
. Soa hydroxide
Eggwhite p (caustic
Bicarbonate Ammonia soda)
of soda
8 9 10 11 12 13 14
Strongly
alkaline
Boiling point @ . .
of water 100. Bacteria are destroyed rapidly
100 °C (spores may survive).
90-|
88 °C
Food should be thoroughly cooked
80— or reheated so that it tastes hot.
The rinse temperature in dishwashers.
70 °C 0
60 °C At this temperature food tastes warm.
o w
50 >
45 °C This is the temperature at which dishes ﬁ
are washed in the sink. o«
0 w
[}
37°C Normal body temperature. E
w
30 4
2
<
i
20 °C Normal air-conditioning temperature. E
15°C Dry goods should be stored at about ,"'_‘
this temperature.
10°C 16 | Fruit and vegetables should be stored
7 °g in this temperature range.
5 0
. . Refrigeration storage and thawing
Freezing point 0 temperatures.
of water 0 °C
10
Temperature for storing frozen food.
-18°C B, Bacteria become inactive but are

not destroyed.

Temperatures in various typical
food-handling situations



is measured in terms of water activity (A,). This water is
available for microbial growth. Water activity is not the
same as the moisture content of the food. Water activity
ranges from 0 to 1.0 and pure water has a water activity
of 1.0. Water activity of food is used to predict growth of
micro-organisms such as bacteria, yeasts and moulds. Most
micro-organisms do not survive well at low water activities
and so drying food or adding salt or sugar are used as food
preservation methods because these processes affect the
water activity of food. Dry foods such as breakfast cereals
and dried fruits have a low water activity that will not sup-
port growth of micro-organisms easily, whereas foods such
as fresh fruit, vegetables, meat and fish have high water
activities and are more perishable.

In general:

A minimum A,, = 0.9 for most bacteria (can be 0.85-1.0)

A minimum A, = 0.8 for yeasts (can be 0.87-0.91 and
0.60-0.75)

A minimum A,, = 0.7 for moulds (can be 0.80-0.87 and
0.60-0.75).

Adverse conditions

Under adverse conditions, some micro-organisms can
survive by producing spores with a protective coating that
enable them to survive in a dormant state for long periods.
These spores are very resistant to heat (some may survive up
to 4 hours of boiling!) and some can tolerate many months
(or even years!) of dry or frozen conditions. Under favour-
able environmental conditions the spores will germinate
and become active micro-organisms again that will grow
and increase in number. Spores can be prevented from
germinating by keeping food hot (60 °C), cold (below 5°C)
or by rapidly heating or cooling food.

REVIEW QUESTIONS

Remember

1. True or false?
a) Pesticide residue is the single most important health hazard

associated with food.

b) Some micro-organisms found in food do not cause disease.

2. List two substances occurring naturally in food that are regarded as
‘natural toxins’.

3. At what temperature do most micro-organisms become less active?

Apply

4. Explain why dry foods are not as susceptible to the growth of micro-
organisms compared to foods such as fresh fruit.

5. Why does keeping food hot (60 °C) or cold (below 5 °C) help to
prevent bacteria in food?

Do an activity
6. Log in to www.jacplus.com.au and locate the Puffer fish weblinks
for this chapter.
a) What is a puffer fish?
b) Why it is important to cook them correctly?

Food-horne illness

Unfortunately, eating Christmas dinner could put an end to your Christmas
cheer. Many people around this time of the year become sick because food is
not handled correctly. The combination of warmer weather, over-full fridges
and cooking for larger crowds can lead to food poisoning. Food poisoning is

a serious problem. Symptoms of food-borne illness can vary from diarrhoea,
vomiting, nausea, fever and abdominal pain to life-threatening conditions that
affect the kidneys, liver and the nervous system. Food-borne iliness may even
result in death.

Protozoa

In Australia, some metropolitan water supplies have
been reported to be contaminated with Giardia lamblia
and Cryptosporidium parvum. Outbreaks have also been
reported in day-care centres. Both giardia and C. parvum
are protozoans (single cell microscopic or near microscopic
organisms) that attach firmly to the intestinal wall and
cause diarrhoea, which can last for many weeks.

Fungi and moulds

Some fungi and moulds secrete toxins called mycotoxins
that are harmful to man. For example, the mould Aspergillus
flavus produces a toxin called aflatoxin, which has been
linked with contaminated peanuts, wheat, corn, rice and
other crops, and has resulted in illness in both humans and
livestock. Some other fungi and moulds also produce myco-
toxins that are harmful to man. The presence of mycotoxins
in food poses such a great public health problem that up to
60 countries have regulations to control the levels of myco-
toxins in food and animal feed.

Viruses

Viruses do not grow in or on food because they need a
living host cell in which they can reproduce. Therefore,
eating food that is contaminated with viruses enables these
micro-organisms to enter the person’s body, where they will
reproduce within the cells of the host. A virus takes over the
cell it enters and reproduces until there are so many viruses
within the cell that the cell membrane breaks. The viruses
then escape to invade other cells. Hepatitis A and Norwalk
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virus are two examples of viruses that cause food-borne ill-
ness because they can be transmitted by an infected food
handler to food. In this way others can also become infected
after eating the contaminated food.

Bacteria
Bacteria (tiny one-celled organisms) can cause two types of
food poisoning — infective food poisoning and toxic food
poisoning:
Infective food poisoning occurs as a result of eating live
bacteria thatisin the food. The best way to prevent this type
of food poisoning is to prevent the growth of the micro-
organisms. Examples of bacteria that cause infective food
poisoning are Salmonella, Listeria and Escherichia coli.
In contrast, toxic food poisoning results from toxins that
are produced by some bacteria and it is these toxins that
cause illness. In general, the toxins cannot be removed

TABLE 3.1 Diseases caused by bacteria

or inactivated by cooking. The main food poisoning
bacteria that produce toxins are Staphylococcus aureus,
Clostridium perfringens and some types of Escherichia coli.
An example of an extremely potent toxin is that produced
by the bacterium Clostridium botulinum that causes bot-
ulism, which is a very dangerous form of food poisoning.
Clostridium botulinum forms spores that can be found in
soils and aquatic sediments. The spores are heat-resistant
and under anaerobic conditions they can germinate and
allow the growth of the bacteria. Cases have been reported
that were caused by eating incorrectly home-processed
foods, canned low-acid vegetables, smoked or pickled
fish or meat, and home-processed honey. It has been
estimated that as little as 0.01 pg (ug =microgram) will kill
an adult. The best way to prevent toxic food poisoning is to
prevent the growth of micro-organisms in the first place.
See chapter 10 for further information.

SALMONELLOSIS
Bacteria: Salmonella

Source: Spread when contaminated food (meat, poultry, eggs or milk) is eaten raw or undercooked. Also, when cooked food comes in contact with

contaminated raw food, or when an infected person prepares food.

Symptoms: Onset 6-48 hours after eating; nausea, fever, headache, abdominal cramps, diarrhoea and vomiting lasting 2—7 days. Can be fatal to

infants and the elderly.

Prevention: Separate raw foods from cooked foods. Thoroughly cook meat, poultry and eggs. Do not leave food for over two hours at room

temperature. Refrigerate food at below 5 °C.

STAPHYLOCOCCAL FOOD POISONING
Bacteria: Staphylococcus aureus

Source: Carried by people on skin in boils, pimples and throat infections; spread when carriers handle food. Staph bacteria produce toxins
(poisons) at warm temperatures. Found in meat, poultry, salads, dressings, gravies, cream sauces, cheese, eggs, custards and cream-filled

desserts.

Symptoms: Onset 1-8 hours after eating; vomiting, diarrhoea, nausea and abdominal cramps lasting 1-2 days. Rarely fatal.
Prevention: Cooking will not destroy staph poison, so practise good personal hygiene and sanitary food handling. Do not leave perishable food
unrefrigerated for over two hours. For quick cooling, place hot food in small containers no more than two centimetres deep, cover when cool and

refrigerate.

BOTULISM
Bacteria: Clostridium botulinum

Source: Most common in low-acid foods canned improperly at home. The presence of these bacteria or their poisons is sometimes signalled by
clear liquids turning milky, cracked jars, loose or dented lids, swollen or dented cans, or an ‘off’ odour. Found in meat and fish.
Symptoms: Onset 4—72 hours after eating; nervous system disturbances such as double vision, droopy eyelids, trouble speaking, swallowing or

breathing. Untreated botulism can be fatal.

Prevention: Carefully examine canned goods and do not use any that show danger signs. Also, cook and reheat foods thoroughly, keep cooked
foods hot (above 60 °C) and cold (below 5 °C), and divide larger portions of cooked food into smaller portions for serving and cooling.

PERFRINGENS FOOD POISONING
Bacteria: Clostridium perfringens

Source: Called the ‘buffet germ’, it grows rapidly in large portions of food that cool slowly. It grows in warming dishes, which may not keep food
sufficiently hot, and in the refrigerator if food is stored in portions that are too large to cool quickly. Found in meat and poultry.

Symptoms: Onset 8—12 hours after eating; diarrhoea, abdominal cramps, headache, chills.

Prevention: Keep food hot or cold. Reheat food carefully, especially soups and casseroles.

CAMPYLOBACTERIOSIS
Bacteria: Campylobacter jejuni
Source: Found in raw milk, eggs, poultry, raw beef, cake icing and water.

Symptoms: Onset 2—10 days after eating; severe diarrhoea, cramps, fever and headache.

Prevention: Pasteurise milk, cook foods properly.
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LISTERIOSIS
Bacteria: Listeria monocytogenes

Source: Common in food-processing environments and digestive tracts of humans. Found in untreated water and milk, dairy products, raw meat

and seafood.

Symptoms: Onset 2—-30 days after eating; fever, flu-like symptoms. Infants may vomit, have trouble breathing; pregnant women, in particular, are

at risk.
Prevention: Avoid foods that are not pasteurised.

SHIGELLOSIS
Bacteria: Shigella

Source: Poor sanitary habits spread by touching moist foods. Bacteria multiply at room temperature. Found in poultry, salads and foods that

require mixing but not heating.

Symptoms: Onset 1-7 days after eating; abdominal pain, fever and vomiting.

Prevention: Good personal hygiene; refrigerate perishable foods.

BACILLUS CEREUS FOOD POISONING
Bacteria: Bacillus cereus

Source: Found in cooked rice that was not refrigerated and then consumed; pasta, potatoes, meat, milk.

Symptoms: Diarrhoea and vomiting.
Prevention: Refrigerate perishable foods.

HAEMORRHAGIC COLITIS
Bacteria: Escherichia coli

Source: Drinking water contaminated by sewage transmitted to raw food.

Symptoms: Onset 3—4 days after eating; severe abdominal cramps, diarrhoea, vomiting and fever.

Prevention: Do not consume untreated water; thoroughly cook food.

A survey of state and territory health departments by
OzFoodNet investigating food-borne disease outbreaks
in Australia from 1995 to 2000 reported the following key
findings:

A total of 20 deaths were attributed to food-borne illness.

Outbreaks in hospitals and aged care facilities were

responsible for 35 per cent of deaths.

293 outbreaks were identified and, of these, 214 were of

food-borne origin.

Of the 214 outbreaks identified, bacterial disease was

responsible for 61 per cent of the outbreaks and 95 per

cent of the deaths.

Most of the bacterial outbreaks were due to Salmonella

and Clostridium perfringens.

Infection with Salmonella and Listeria monocytogenes

were the main cause of the number of deaths.

Restaurants and commercial caterers were associated with

the highest number of outbreak reports and cases.

The most frequently implicated foods were in the following
order: meat, fish, seafood, salad, sandwiches and eggs. In
the meat group, chicken was the most frequently impli-
cated meat.

Between 2000 and 2005, there has been an increase in the
number of food-borne diseases and it has been reported
that Salmonella was the most frequent cause of food poi-
soning. Recent reports also indicate that many cases of food
poisoning are linked to practices in the home. Some reports
say that men’s and young adult’s overall knowledge of food

safety is low. Do you think that this is an issue considering
many more men and young adults cook these days?

Pathogens causing food-borne illness that are recognised as
posing increasing health concerns include Campylobacter
jejuni, Salmonella, Escherichia coli O157:H7, and Listeria
monocytogenes. Let’s take a closer look at some of these.

Campylobacter jejuni

This micro-organism is now recognised as a major cause
of gastroenteritis in humans, despite being well recognised
in veterinary medicine for many years. The main cause of
infection in humans is from the consumption of raw milk
(milk that is not pasteurised), raw or undercooked poultry,
or from cross-contamination, and symptoms include
severe abdominal pain, fever, nausea and diarrhoea. This
bacterium is considered to be a major health problem to
the same magnitude as Salmonella.

Salmonella

There are many species of Salmonella. Food poisoning
caused by Salmonella is considered a major health problem
in most countries. Symptoms are fever, headache, nausea,
vomiting, abdominal pain and diarrhoea. Foods that have
been involved in outbreaks are eggs, chicken and other
meats, raw milk and chocolate. In 1996 in Australia an
outbreak of Salmonella poisoning involved peanut butter
processed from contaminated roasted peanuts.
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Escherichia coli

Many strains of E. coli are harmless to man but some strains
such as E. coli O157:H7 can cause severe food poisoning.
The effects of an infection can range from having diarrhoea
with blood in the stools (this is called haemorrhagic colitis)
to a condition known as haemolytic uraemic syndrome
(HUS), which can result in kidney damage. Infection with
E. coli O157:H7 has also resulted in some deaths. In
Australia, E. coli 0111 survived the inadequate fermentation
process used at the time for the manufacture of mettwurst;
18 children under 14 years of age developed HUS; one child,
aged four, died; and some adults also became ill.

Listeria monocytogenes

L. monocytogenes is widely distributed in the environment,
in soil, water and vegetation; some exposure to this micro-
organism is unavoidable.

L. monocytogenes has the ability to grow over a wide
temperature range, from 0°C to 45°C, and this makes it
different to other micro-organisms because it can grow
and multiply at temperatures in most refrigerators. Listeria
can also survive freezing for long periods of time. At any
one time, one in 20 people carry this life-threatening bac-
terium in their gut without any apparent side-effects. Life-
threatening infection with Listeria is usually not common,
although in recent years there has been an increase in the
number of cases. The people at risk are those with lowered
immune systems and pregnant women. The infection can
be fatal and has caused the death of some elderly people.
The illness has been linked to the consumption of contami-
nated patés, milk, soft cheeses such as brie and camembert,
undercooked chicken, raw seafood, packaged ready-to-eat
salads, pre-cooked salads (including fruit salads), cold deli-
catessen meats and pre-cooked chicken.

REVIEW QUESTIONS

Remember
1. Guess the food-borne illness/s that would result in the following
situations.
A. | developed this form of virus through eating food handled by
someone who was infected with the same virus.
B. | ate food that had a food bacterium which produced toxins, and |
nearly died.
C. | went swimming and drank some of the water, which was later
found to have a protozoan parasite in it.
2. Mycotoxins are naturally occurring chemical compounds that are
toxic to people and animals when ingested and they are produced by
A. aerobic bacteria
B. a pathogenic protozoan
C. anaerobic bacteria
D. fungi.

Apply
3. Explain the difference between infective food poisoning and toxic
food poisoning.

P
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b

Do an activity

4. Log in to www.jacplus.com.au and locate the Food-related illness
weblinks for this chapter. Choose one food-related illness and
research its cause, symptoms and how
to avoid it.

Safe storage of food

Once the food product has been harvested, slaughtered and/
or processed, the aim of the food manufacturer, wholesaler
and retailer is to maintain the quality and safety of the food
until the consumer purchases the product. Correct storage
means placing food in an environment that will maintain
the best colour, flavour, texture and nutritional value of the
food, and ensure safety from harmful micro-organisms.

Food spoilage

It is not possible to determine whether a food is safe to
eat just by looking at it, tasting it or smelling it. However,
in some cases there may be indications to tell if a food is
unfit to eat — for example, you can check whether there has
been a change in the colour, smell or the texture of the food
or drink item. You can also see if there is any evidence of
slime or mouldy growth.

Food can deteriorate due to various factors and result in
food spoilage. Usually the spoilage is due to non-microbial
factors such as enzymes in the food. However, food spoilage
can also be due to microbial contamination, and this may
result in unpleasant flavours or odours, colour changes,
alterations in texture, or there may be a release of gases that
cause the food packaging to swell. In general, these foods
are not safe to eat because the decomposition process may
promote the growth of more harmful micro-organisms.

TABLE 3.2 Action with suspect foods

Apple with brown spot/blemish Cut away spot/blemish

Banana with spots of mould/very soft Discard
black skin
Fruit juice tastes ‘different’ Discard

Potato has areas of green tinge Cut away green areas

Carrot is soft and mushy Discard
Cooked or raw meat has mould/looks Discard
slimy

Fish smells very ‘fishy’, eyes are cloudy Discard
Eggs have cracked shells Discard




Shelf-life of food

Food usually cannot be stored indefinitely, and over a period

of time there is a loss of quality with regard to flavour, tex-

ture, and overall general appearance. Shelf-life refers to the
expected time for which a food will retain its quality and
applies to unopened food items.

The most important factors in predicting the shelf-life of

a particular food are growth of micro-organisms, changes

in moisture, and chemical or biochemical changes. Some

guidelines that you may see on food items:

o the use-by date means that after this date, the food should
not be consumed because of safety concerns. You may see
a use-by date on products such as packed fresh vegetables
and fresh cream.

o the best-before date means that the food is at its highest
quality before that date and is commonly used for fresh
milk, fresh eggs, mayonnaise, tomato sauce, packaged
breadcrumbs, breakfast cereals, cooking oil, frozen
vegetables and ice-cream; a baked on date or use-by date is
used on bakery items such as bread and bread rolls.

Some food may be acceptable past its shelf-life provided
it is stored according to the instructions provided by the
manufacturer but, on the whole, it is best to follow the dates
indicated on the food items. The retailers or manufacturers
are responsible for replacing any food item or should refund
the cost if there are any complaints from a customer.

CASE STUDY

‘Yes, I'll have the 100-year-old roasted veal thanks ...’
It's difficult to imagine, but a can of roasted veal
that was packed for an arctic expedition by Sir

William Edward Parry in the 1820s was actually still
edible when opened — 100 years later. The can was on
display in a museum in America but was opened
in 1938 and chemically analysed. The result of the
analysis was that the veal was still moist and in good
condition. The final taste test, however, was not
conducted by a human but by a cat who thankfully
suffered no ill effects.

Canning was introduced in the nineteenth century,
and was revolutionary because it allowed many
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Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of the shelf-life of food to
complete the tasks ahead.

1. Why do you think the introduction of cans at the
turn of the nineteenth century would have been a
‘revolutionary concept'?
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Use this canned meat by next century!

Perishable foods such as fresh milk and other dairy
items, meat, fish, bread, and fruit such as strawberries,
have a short shelf-life of a few days and, therefore, correct
storage (usually in a cool or cold environment) is essential
to maintain quality. Semi-perishable foods such as frozen
foods, potatoes, other fresh root vegetables and packaged
cereals can usually be expected to last from several weeks to
a few months if stored correctly.

Non-perishable foods generally have a long shelf-life and
items such as canned foods, some bottled foods and dried
foods will last for several months, with some lasting over a
year due to the fact that they have undergone processing
and have special packaging. (See Case study below).

Commercial storage

Food manufacturers and retailers make every effort to carry
out correct storage procedures so the food will be at its
best for the consumer. The three types of commercial food
storage are cold storage, dry storage and freezing.

Cold storage

Foods kept in cold storage are held at temperatures of
0-5°C. (You may think that the food would freeze, but it
does not. Pure water will freeze at 0 °C, but other substances
dissolved in the water in food actually prevent freezing until
about —-15°C.) At the reduced temperatures, microbial and
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perishable foods to be preserved for long periods of
time. Explorers of new lands were able to embark on
longer expeditions than ever before because the can
assured their supply of food.

Next time you are in the supermarket take a look
around at all the products that are canned. At home
look in your pantry and you will most likely be able
to confirm that canning is still very important in
preserving food today. While some canned food can
remain edible for many years, according to the CSIRO
it is best not to keep canned food for more than a year
in your pantry cupboard. If there is a best-before date,
always be guided by that.

2. Qutline the history behind the 100-year-old can of
meat and whether it was edible.

3. Can you suggest reasons for why the meat remained
edible after all those years?
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enzyme activity slows considerably, so food quality is main-
tained and shelf-life is extended.

Cold storage is a cheap and safe way to store fresh and
cured flesh foods, dairy products, and fresh fruits and
vegetables.

Fruits

Fruits are often picked before they are ripe, and are kept
in cold storage until there is a demand for them. The low
temperature slows the enzymes responsible for ripening,
although some ripening will take place. During the rip-
ening process, the fruits give off ethylene gas. As soon as
one piece of fruit starts to produce ethylene gas, the sur-
rounding fruits also start to ripen and produce the gas.
(It is rather like when one person in an audience starts to
applaud and the rest of the audience joins them.) It is there-
fore important to control the level of ethylene gas wherever
fruits are stored in large quantities.

Reusable, recyclable bins that have vented side panels for maximum air flow
are now being used by the Coles and Woolworths supermarket chains. The
produce is packed in the crates at the farm and taken directly to the point of
sale.

Ethylene gas will also destroy chlorophyll, the green pig-
ment in green fruits such as apples, kiwifruit and grapes.
This causes an undesirable colour change from the usual
green colour to a brown colour.

To keep fresh fruits from ripening before they are needed,
cold storage is usually combined with controlled atmos-
phere storage. In a controlled atmosphere, the air that sur-
rounds the fruit is monitored for its ethylene gas, moisture,
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oxygen and carbon dioxide levels; when the ethylene and
oxygen levels rise, fruits ripen. Thus, the air is removed and
replaced with air that is low in oxygen and high in carbon
dioxide.

Humidity or water vapour in the air must also be con-
trolled because lack of moisture will dry out the fruit
(and vegetables), while too much will encourage micro-
organisms to grow.

Vegetables

Vegetables are also kept in cold storage, although the tem-
perature is held at slightly above 0°C. This slightly higher
temperature helps to maintain the sweetness level. Once a
vegetable (particularly one high in starch such as corn) has
been harvested, it starts to lose its sweetness. In an effort
to keep this sweetness the vegetable must be kept cool, but
not too cold.

As with fruits, controlled atmosphere storage restricts the
ripening or maturing of vegetables by controlling the levels
of ethylene gas and oxygen.

The skin of vegetables is often thinner than that of fruits,
so dehydration can be a problem in cold storage. To prevent
wilting and loss of turgor, the water vapour in the air in the
cold store is carefully controlled. With just the right amount
of moisture and the right temperature, the vegetable’s turgor
will be maintained, and mould will not grow and spoil the
food.

When the season for the fruit or vegetable is over, the
produce in cold storage is allowed to ripen. The storage
controller does this by gradually increasing the tempera-
ture and allowing the ethylene gas and oxygen levels to
rise. Some common fruits and vegetables that are available
all year, such as apples, oranges, potatoes and carrots, will
have been kept in cold storage for several months. When
the supply runs low, they are brought out of cold storage
and appear in the fresh produce sections of supermarkets
and greengrocers. The consumer needs to be careful when
choosing vegetables, if it is not their natural harvesting
season, because prolonged cold storage can reduce the
quality of the food. Apples with brown centres, for example,
have been stored too long.

Flesh foods

Fresh flesh foods also contain enzymes that cause the flesh
to change or age. In addition, flesh foods have a high water
content, which provides a perfect growth environment for
the bacteria that live on the surface of the food. Cold storage
slows enzymatic ageing and bacteria growth.

Dry storage

All foods contain at least a small amount of water; without
water, food would be just fine dust particles. Water also helps
to give a food its distinctive texture. Could you imagine a
watermelon without its 93 per cent water content? Table 3.3
lists the water content of some common foods.



TABLE 3.3 Water content of several common foods

TYPE OF FOOD MOISTURE CONTENT

Fruits and vegetables 75-95%
Tomatoes 94%
Green beans 90%
Strawberries 90%
Milk 87%
Fish 75-80%
Meats 64-70%
Cream 65%
Bread 35-40%
Dried prunes 28%
Margarine 19%
Flour 15%
Dried beans 11%
Rolled oats 8%

Foods with a low A, such as rolled oats, flour and dried
beans, must be stored in an environment that has circu-
lating air and controlled humidity or water vapour. This
kind of storage is referred to as dry storage.

If even a small amount of extra moisture is present, a
low-A,, food will absorb it, micro-organisms will start to
multiply, and the food’s quality will drop. In addition, the
increased moisture could activate enzymes, causing rip-
ening or browning.

Several groups of foods require dry storage to maintain
their quality:

» very low A,, foods that will be reconstituted (that is, have
water or some other liquid added to them before being
eaten) — for example, dried beans, dried soup mixes and
sauces, cereals, flour, cake mixes, tomato paste and jelly
crystals

» moderately low A, foods with a crisp texture that will be
lost if moisture is allowed to come in contact with the food
— for example, crackers and packaged biscuits

» freeze-dried foods — for example, coffee and herbs

» some fresh vegetables — for example, onions and pota-
toes

» frozen foods (see notes on freezer storage).

Special attention is usually given to the packaging that
surrounds foods with a low-A,, content. Airtight packages
would be ideal, but they are too expensive and imprac-
tical. Food manufacturers store raw materials in bulk, and
it would be impossible to maintain an airtight seal in a con-
tainer of several tonnes of flour that is regularly opened to
provide quantities for commercial bakeries.

However, for the convenience of the individual consumer,
many low-moisture foods such as dried fruits and breakfast
cereals are sold in airtight packages. (Potatoes are an excep-
tion; they will become slimy if packaged in airtight wrap-
ping.) Several foods (such as flour and dried pastas) are not
packed in airtight packaging because it is too expensive, so
these foods must be stored in a cool, dry place in the home.

Freezer storage

Providing the freezing process is quick, freezing is an effec-
tive storage method used to maintain the quality of food for
long periods.

You will recall that cool or cold temperatures reduce
microbial and enzyme activity, and can extend the shelf-life
of food for many weeks. The process of freezing involves
holding food at very cold temperatures of between —18°C
and -30°C, so it is an even more effective way of extending
the shelf-life of food. Frozen food usually lasts between
three and twelve months. The low temperatures main-
tained during freezer storage cause the micro-organisms to
become less active and enzyme activity in the food is also
reduced.

If the drop in temperature is fast enough, the ice crystals
that form will be small, and cell structures will suffer a lim-
ited amount of damage. There is little loss of nutrients and
general quality if the food is carefully wrapped. If frozen
food is not properly wrapped to keep out the cold dry air,
the air will remove water from the exposed surface, resulting
in freezer burn. The dried out spot where freezer burn has
occurred is a brownish grey colour and spongy in texture.

REVIEW QUESTIONS

Remember
1. Look at the situations below and decide what you would do.

WOULD YOU EAT ... YES NO
Fish that felt slimy
Food after the use-by date

A tub of yoghurt where the
packaging has expanded

Juice that doesn’t taste quite right

Apply

2. Give reasons for either eating or not eating the items in the table
above.

3. Foods, such as crackers, often become stale quickly after the airtight
wrapping is opened. Explain whether crackers have a high or low
water activity and what would be the most effective way of storing
them.

Do an activity

4. Make a list of all the foods in your home that are perishable and
semi-perishable, and describe how these items are stored. Explain
any changes you would recommend to make sure that the foods are
stored correctly.
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Domestic food storage

Food can be easily ruined through incorrect storage even
though it may have been very carefully selected when
bought. Some examples in table 3.4 show how the quality of
food can be altered by incorrect storage.

A food item’s freshness can be affected by temperature
changes and this, in turn, may affect the susceptibility to
increased microbial growth. Food deterioration can be
reduced considerably by keeping the food at low tempera-
tures that will slow down the growth of micro-organisms
and also reduce the rate of chemical changes in the food.
The refrigerator is the most important storage site for per-
ishable foods in the home, but many people are unaware of
the correct placement of food within the refrigerator. Some
foods such as raw meat, particularly minced meat, chicken
and seafood, need to be stored with extra care because these
items are prone to spoilage easily and can carry or contain
harmful micro-organisms.

Tips for keeping food refrigerated

» Meat should not be kept wrapped up because unwrapped
meat keeps longer; however, the meat surface will prob-
ably become a little dry and result in some change in
colour, and there may also be some loss of flavour.

» Foods with strong odours such as seafood should be
wrapped and kept away from other foods such as milk,
which may become tainted.

» Cooked food should be covered.

» Raw food, particularly meat and seafood, should be placed
below other foods so that any juices that drip do not land
in other foods.

Safe food preparation

Food preparation refers to the cleaning, cutting, combining
or cooking of food before it is served. Food preparation can
take hours, such as when making a casserole or stew, or just

TABLE 3.4 Judging the quality of food stored in the home

Freezer

. Frozen
vegetables

Milk, cream

— —— — — —
o | —— | —

Where to place food in a domestic refrigerator

a few seconds, when washing a piece of fruit just before
eating it. Special equipment and preparation techniques
may be involved when making a cake, for example, whereas
only minimal skill and equipment is required to chop veg-
etables and put them into a saucepan. However, food can
be unsuitable to eat because contaminants may have been
introduced, or because of inadequate cooking. This can
happen at any time or stage of the food preparation process.
Consequently, no matter who does the preparation, whether
it is you, someone you know, the food manufacturer, the
restaurateur or the vendor in a food court — it is important
that the food is prepared so that it is safe to eat.

m INCORRECT STORAGE CHANGE THAT OCCURS CORRECT STORAGE

General appearance

Potato Warm, sunlit, moist area Green colour Dark, cool, dry area

Celery Room temperature Wilting and dehydration (Providing the Refrigerator with daily rinsing
dehydration is not too severe, the celery
will rehydrate in cold water.)

Aroma

Ripe mango Warm bench Increased aroma Cool area

Flavour

Cheese Unwrapped in refrigerator Absorption of odours and flavours from Airtight container in refrigerator
other foods (as well as drying out)

Texture

Apples Room temperature Floury texture Refrigerator

Pancake mix Cupboard over the stove Lumpy texture Dry place
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The most frequently identified practices contributing to
food poisoning incidents:

improper cooling of food

lapses of 12 hours or more between preparing food and

eating it

contamination by food handlers

contaminated raw foods or ingredients.
To prevent food poisoning during the handling of food,
whether in the home or commercially, the following fac-
tors must be considered: temperature control, prevention
of cross-contamination, personal hygiene and a clean work
environment.

Temperature control

Food should not be kept at temperatures in the tempera-
ture danger zone (temperatures between 5 °C and 60 °C) for
any length of time. As a rule, moulds grow best below 37 °C,
yeasts at 24-47 °C and bacteria at 15-45 °C. You can see that
a number of micro-organisms are capable of growing well
in the temperature danger zone. It is important, therefore,
to maintain temperature control at all times, even during
transportation, for both foods that are cooked or raw. The
temperature inside a refrigerated truck should remain
constant so that cold or frozen foods are kept at the cor-
rect temperature. In the transport of foods that are hot, the
temperature of the food should be kept above 60°C until
delivery is made, to reduce the risk of food poisoning. The
rule is to keep hot foods hot (above 60°C) and cold foods
cold (below 5°C).

Prevention of cross-contamination
Cross-contamination is the transfer of micro-organisms
from one item or source to another. Cross-contamination
of food can occur during any stage — during transport,
storage, preparation or when food is served or displayed.

There are numerous points when cross-contamination
could occur in food that is on display for self-service, such
as at a buffet:

several people may handle the food

serving cutlery for specific dishes may be put back into

different dishes

serving tongs may not be used and instead people may

use their hands to pick up foods such as bread rolls, sliced

fruit and sandwiches.

Personal hygiene

Good personal hygiene habits can prevent people from
cross-contaminating food. Hygiene is defined as the idea
and practice of cleanliness and the preservation of health.
Food poisoning is often caused by the unhygienic habits
of food handlers. The person who serves you is not the
only food handler who may cause cross-contamination of
food. The truck driver or delivery person who handles the
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food during the loading and unloading of a vehicle is also
a food handler. This person can infect food directly, or can
store foods in a way that also allows cross-contamination
to take place. Any food handler who is ill or has a gastric
upset should not touch food. This rule applies whether the
person is the dishwasher, the chef, the waiter or the person
who clears the tables. Staphylococcus bacteria can be found
in human nasal passages, boils and infected cuts, and on
hands, skin and pimples. Salmonella can survive on finger-
tips, preparation surfaces, utensils and equipment for at
least 10 minutes.

A well-known case in which people died as a result of food
that was unwittingly contaminated by a human occurred
in the 1930s. Mary Mallon (1869-1938), now commonly
referred to as ‘Typhoid Mary, was a cook in the United
States. She was responsible for infecting 47 people with
typhoid fever, three of whom actually died from the disease.
Mary was a healthy carrier of typhoid fever and refused to
believe that she was responsible for infecting others with
the disease. She was placed in quarantine, where she even-
tually died.

Ideally, hands should never touch the food being sold
to consumers from delicatessens, restaurants, fast food
outlets, food stalls or supermarkets. Hands that look clean
may be heavily contaminated by micro-organisms. Hand
washing is compulsory before starting work, between han-
dling different types of food, after using the toilet, and after
using a tissue or handkerchief. Just wetting the fingertips is
not enough.

Toilets must be separate from the food-handling and
storage areas. Each rest room must have a sink with soap
and both hot and cold water for the washing of hands. As
well as careful hand washing, any reduction of human con-
tact means that the micro-organisms are not able to be
moved around. The use of utensils helps prevent contact,
but only if they are clean and reserved for use with only one
type of food (no cross-contamination). Disposable gloves
can be used if tongs are too awkward, but the gloves need
to be changed when the food handler starts a new task; for
example, one pair of gloves should be worn for chopping
fresh vegetables for a salad, then a clean pair put on for
making sandwiches.

Any wounds or cuts to hands should be covered with a
coloured, waterproof dressing and then covered with clean
gloves. Food handlers must exercise good personal hygiene
at all times.

Clean work environment

A routine should be established in which cleaning is
carried out during preparation (tidy as you go), in addition
to a thorough cleaning after preparation. Washed dishes
should be air-dried because this method is less likely to re-
contaminate surfaces, compared with other methods such
as drying them with a tea towel. Cleaning materials and
equipment must be stored away from the food. The correct



detergent and sanitisers need to be used for the type of dirt
being removed. Special attention should be paid to:

the correct concentration of detergent in water

the length of time for which the detergent should remain

on the surface being cleaned

the temperature needed to kill micro-organisms.

Insects, rodents and other vermin need to be eliminated
by professional exterminators. Doors and windows should
be insect proof. Food waste, which attracts vermin, must be
stored away from the food preparation area, and disposed
of as quickly as possible.

The rule is to keep equipment, storage areas and prepara-
tion areas clean at all times.

Commercial food preparation

The premises and equipment must meet safety require-
ments regarding design and layout.
There are basically two ways to maintain food hygiene:
prevent contamination of food during storage, handling
and transportation
design all the equipment and the food storage rooms in a
way that encourages good hygiene practices, and makes it
easy for them to be carried out.

Storage rooms must be well ventilated, easy to clean and
well lit. Good ventilation reduces condensation, and there-
fore reduces the number of air-borne micro-organisms.
Ventilation can be natural, through open windows (with
mesh over them), or provided by mechanical extractor fans.
It can be difficult to keep the temperature constant in a
refrigerated storage room: people open and close the door
when making deliveries or removing food for preparation.
To save energy and to keep the cold room below 5 °C, cold
rooms open onto a small entry, creating an airlock. People
walk through the entry and between strips of thick plastic
which hang over the opening to the actual cold room.

All commercial kitchens have a formal work-flow pattern.
The pattern describes the path food takes as it travels
through food preparation and serving. A good pattern saves
the food handler time and steps, but also prevents cross-
contamination of food.

In general, raw food is prepared in one area, passed on to
the cooking section, and then finally sent to the hot or cold
holding area before serving.

The food-flow pattern organises work into separate areas,
and locates the necessary equipment in that area. The dia-
gram above right shows an efficient food-flow pattern in a
restaurant.

There are four work areas in a kitchen:

the basic preparation area

the cooking area

the service area

the cleaning and washing-up area.

The basic preparation area is divided into two or more
separate sections:

a wet kitchen area for:

— fruits and vegetables

— flesh foods

a dry kitchen area for:

— pastry (in the coolest part of the kitchen)

— ready-to-eat foods.

Receipt of goods

Checking and weighing of foods

Dry store Freezer or coldstore
Vegetables Paper Meat  Poultry

Fruits Crockery Dairy Vegetables
Groceries Fish Fruits

Preparation
Wet Dry

Cooking

Service

A typical restaurant work-flow pattern

In the wet area you would expect to find sinks, of course,
but this is also where stainless steel benches, food mincers,
peelers, chippers, slicers and shredders are used. Raw veg-
etables should be prepared away from other foods because
they are often covered in soil that contains bacterial spores.
The spores can be transferred to other food very easily, and
food poisoning can result.

The cooking area has equipment grouped into islands,
with benches between them or on either side. The equip-
ment that cooks with steam (pressure steamers and stock-
pots) is placed near a drain, while short-order cooking
equipment such as griddles and frying pans (for food that
will be cooked quickly) are located together under a fume
hood. The fume hood extracts heat, condensation and
fumes from the cooking area. The filters on these hoods
must be cleaned frequently to remain effective.

The service area is where the prepared food is kept before
or after being arranged on plates. Hot foods are kept in
bain-maries (food warmers) or under hot lights, while cold
foods are kept in refrigerated cases where the temperature
must be 1-5°C.

The coldest section is the area towards the back of the
cabinet, away from the doors; here, cooked meats, chicken
and eggs should be kept. Oysters, filled sandwiches and any
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food using fresh cream also need to be kept at a steady cold
temperature. With many different kinds of food in the one
refrigerated case, it is important to separate and cover the
food so odours and flavours do not transfer from one food
to another.

When food is being kept hot using bain-maries or hot
lights, the temperature must be above 60 °C for the food to
be safe to eat. The food needs to be hot before being put
in the heated cabinet. Further, foods in heated cabinets
should not be topped up: the small amount of remaining
food should be removed, to be replaced by a full fresh tray.

There are two cleaning and washing areas in a commer-
cial kitchen. One area is located close to the service area;
it has a dishwasher and food-disposal unit for cleaning
cutlery, plates and glasses. The other area is near the wet
or dry areas where pots and pans are used. The commercial
kitchen layout below shows how the food-flow pattern and
work areas are organised in a small kitchen.

The layout of a large kitchen is not very different from
that of a small one except that the large kitchen has sepa-
rate storage areas for vegetables and dry goods, as well as
for meat and for general cold storage.

Crockery
storage

Preparation bench
(storage underneath)

Dishwasher

Griddle

Preparation
] bench
| (storage underneath)

Preparation Deep-frye!
bench '|
(storage underneath) ) )
Bain-marie Tea/coffee
preparation

Food inp

Dry storage >

Freezer Refrigeration Dry storage

Legend of small
kitchen layout

[ Storage [] Preparation (dry) [ Cooking
[T Serving [ Cleaning and dishwashing

Work areas and food-flow pattern in a small commercial kitchen

Walls, ceiling, floor and bench surfaces

The materials used for walls, ceiling, floor and bench tops
must be:

o easy to clean

o undamaged by fats, water and cleaning agents

e resistant to bumps from trolleys
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» non-absorbent
» smooth, with as few joints as possible
« fitted with curved edges rather than sharp corners.

Walls

To enable the walls to withstand bumps, aluminium
sheeting can be used up to the point at which walls are
likely to be knocked.

Floors

Ideally, people should work on non-slip floors. But food
handlers must work on floors that are smooth, because
non-slip surfaces are rough and therefore difficult to clean.
For this reason, tiles are not as suitable as heavy duty vinyl
for use in a commercial kitchen, because dirt gets in the
grout between the tiles. To prevent accidents, food handlers
are required to wear closed-in shoes with soles that grip.

Ceilings

Ceilings need to be heat resistant, as well as slightly
absorbent. Some absorbency is required so condensa-
tion will not build up and fall on the food below. However,
the ceiling must dry out quickly, to prevent the growth of
mould.

Equipment
Certain characteristics in food-preparation equipment are
desirable.
¢ Large equipment should:
— be self-emptying/easy draining
- placed so that workers can move around it easily when
operating or cleaning it.
» Design features should include:
— smooth surfaces, both inside and outside
- no sharp corners, gaps, cracks or other areas where
micro-organisms, insects or vermin could feed on
trapped food
- visible edges and corners (of the equipment) that can
be easily disassembled for thorough cleaning.
» Materials used to make the equipment should:
- be non-absorbent
- be unable to react chemically with food.
The most common materials used in food preparation
equipment are stainless steel and plastic. Overall, equip-
ment should be selected that is easy to clean and maintain.
Care needs to be taken with plastic equipment because
most plastic can be made rough with cutting and scrub-
bing. Glass should not be used unless it is unbreakable and
heat resistant.
Food preparation equipment should be:
» reliable and maintained in good working condition at all
times
» an appropriate size for catering for the number of people
eating
» suitable for the type of food to be prepared
 able to be cleaned thoroughly.



maintain cleanliness of interior and exterior of buildings

ensure proper lighting, ventilation, toilet facilities

clear external premises of debris

cover garbage bins and empty regularly to ensure no foul odours

deny pests entry points

maintain in accordance with the Food (Amendment) Act 2001 and Building Code of Australia

2. EQUIPMENT PERFORMANCE AND MAINTENANCE

e use equipment made from smooth, durable, impervious (cannot be penetrated), easy-to-clean material
e ensure cleaning access to areas around fixed equipment

e include maintenance and service program for continuous upkeep of equipment in Food Safety Program
e ensure accurate operating temperatures on equipment (freezers, refrigerators, deep fryers)

3. CLEANING AND SANITATION

e remove soil from all surfaces, fixtures, utensils and equipment

¢ select cleaning products appropriate to the cleaning task

¢ use detergents to remove soil by breaking down grease and improving contact of water (note: detergents
do not destroy bacteria)

e use sanitisers to reduce levels of micro-organisms through steam, immersion in hot water (100 °C for
30 seconds), chlorine, iodine or quaternary ammonium chemicals (QATS)

¢ use cleaning products according to manufacturer’s instructions (concentration, temperature, contact time
and safety)

e never combine cleaning chemicals

e follow cleaning schedules for all equipment and premises

e control pests, such as rats, mice, flies, cockroaches, moths and weevils through cleanliness and good
housekeeping

4. STAFF TRAINING

e ensure staff are aware that people are potential carriers of food-poisoning micro-organisms,
such as Golden Staph (Staphylococcus aureus), hepatitis A and typhoid (Salmonella typhi)

e ensure staff maintain personal hygiene

e ensure food handlers are aware of conscious and unconscious habits (rubbing nose,
licking fingers) that may affect food safety

e ensure staff wash hands after using the toilet, using a handkerchief, smoking, eating, handling raw food,
handling rubbish, etc.

5. TRANSPORT, RECEIVING AND STORAGE OF FOOD

keep food transport vehicles hygienically clean

ensure temperature controls are appropriate to foods being carried

purchase from reputable suppliers

check condition of goods on arrival, transfer to appropriate storage

store food at correct temperature, clearly labelled, covered or in containers, free from pests
separate raw and cooked foods

rotate stock on first-in-first-out (FIFO) basis (items longest in storage should be used first)

store cleaning products separately from food and never re-use food containers to store chemicals

6. THE PRODUCTION PROCESS

e minimise risks of cross-contamination during preparation by following guidelines in sections 2, 3, 4 and 5, washing fruit and
vegetables before use, and not preparing food too far in advance

cook potentially hazardous foods to correct internal temperatures

reheat food quickly, and never more than once, to 75 °C for 2 minutes

ensure hot-holding equipment is operating effectively (internal food temperature above 60 °C)

cool cooked foods for refrigerated storage quickly, cover and refrigerate

thaw foods in a microwave oven or on a tray on the lowest shelf of refrigerator or coolroom (note: never thaw overnight on a bench
and never re-freeze a thawed product)

protect self-serve foods with sneeze guards

replace used containers of self-serve foods with fresh containers (do not ‘top up’)

store straws and take-away food containers hygienically

Good Hygiene Practices (GHPs) are achieved through development and implementation of standard hygiene procedures in six key areas of a food business.
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Good hygiene practices at all stages in the handling of food
— during transportation, receiving and storage, prepara-
tion and other processes, through to the serving of foods
— are aimed at reducing, controlling and preventing food
safety hazards (remember these may be physical, chemical
or biological).

There is a requirement for formal training of all food
handlers to apply good hygiene practices which must be
incorporated into standard operating procedures. Standard
operating procedures are the basis for food safety pro-
grams that use Hazard Analysis Critical Control Points
(HACCP). HACCP is an internationally recognised food
safety system. It is a preventative approach to the identifica-
tion of potential hazards and their control points. It system-
atically assesses all the stages, including the ingredients, of
the food product, as well as the conditions of its processing,
handling, storage, transport and packing before it gets to
the consumer. The mandatory components of a food safety
program are based on the seven HACCP principles:

1. Assess the hazards — the hazards are identified and their
severity and risk is determined.

2. Determine the Critical Control Points (CCP) for con-
trolling the identified hazards. These are points in the
food production system at which a loss of control may
result in unacceptable health risk (for example, wherever
contaminants could enter) and include transportation,
processing, purchasing, storage, sanitation, prepara-
tion, cooking/production, holding and point of service.
The best way of managing this process is by using flow
charts, where the precise steps are identified.

3. Establish the limits (critical limits) at each critical point.
Critical limits can be thought of as boundaries of safety
for each CCP. Some may already be defined by regulatory
standards or guidelines shown in the flow chart (at right).

4. Monitor Critical Control Points. Monitoring is needed
to verify that CCP are kept within the limits set above in
Principle 3.

5. Establish corrective action(s). Corrective actions are
needed when monitoring indicates that a particular CCP
is not under control.

6. Verify that the preventive/corrective measures have been
taken and that the HACCP plan is operating effectively
through regular inspections.

7. Establish documentation and record-keeping systems of
monitoring. These should be kept for all procedures and
records to verify that the system is working.

Examples of guidelines and procedures from HACCP:

Employees to thoroughly wash their hands and the

exposed portions of their arms with soap and warm water

before starting work.

Cloths used for wiping food spills on tableware, such as

plates or bowls being served to the client, shall be clean,

dry and used for no other purpose.
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Raw fruits and vegetables shall be thoroughly washed with
potable water before being cooked or served.

Potentially hazardous foods that have been cooked and
then refrigerated shall be reheated rapidly to 70°C or
higher throughout before being served or before being
placed in a hot food storage facility.

Food on display shall be protected from client contami-
nation by the use of packaging, easily cleanable counters,
serving lines, salad bar protector devices, display cases or
other effective means.

There are compulsory requirements for receiving, storage,
preparation, processing, packaging and distribution of
food. It is a legislative requirement for all food businesses to
develop and implement a food safety program which has to
be kept on the premises in written form.



REVIEW QUESTIONS

Remember
1. List the main reasons for food poisoning.

Apply

2. Asausage roll has been sitting in a bain-marie for six hours and is
lukewarm. Should you or should you not eat it? Why?

3. Jessica was enjoying herself at the buffet — the food was just
delicious. She thought she would like another bread roll, but then
had second thoughts and put it back in the basket (even though she
had already buttered it). Advise Jessica about why her actions could
cause others to become ill with food poisoning.

4, Stan delivers homemade pasta to a local delicatessen. He parks the
car and has a cigarette before unpacking his van. When Stan parks
the car he turns the engine off and the air conditioner shuts down
also. Identify the Critical Control Point in this situation and what can
be done to rectify the problem.

Do an activity
5. Do you, or someone you know, work in the food service industry?
If s, ascertain whether the establishment has a clean work
environment, giving reasons for your answer.
6. Conduct further research into Typhoid Mary.
a) Investigate the causes and symptoms of typhoid fever, and how it
is spread.
b) Comment on whether you think Mary acted responsibly, given the
circumstances.
c) What lessons can be learned nowadays from Typhoid Mary’s
story?

Food preparation in the home

We can all appreciate how important it is to use hygienic
methods when storing and preparing food that is to be
sold. None of us wants to come down with a case of food
poisoning, so it makes sense to apply these same methods
when preparing meals in the home.

Remember, the control of micro-organisms depends on
temperature control, prevention of cross-contamination,
and the cleanliness of the food handler and equipment.
Let’s look at how each of these factors is controlled in the
home.

Temperature control

The time that potentially hazardous foods are kept in the
temperature danger zone should be kept to a minimum
to reduce the opportunity for rapid growth of micro-
organisms. Foods that need to be kept hot must be held at
a core temperature above 60°C and foods that need to be
kept cold must be held at a core temperature below 5 °C.

» Allow cooked foods to stand only until they reach a little
above room temperature, before storing them in the
refrigerator. Do not leave soups or casseroles on the stove
overnight to cool down.

» Heat leftovers to at least 60 °C before eating.

o Avoid frequent warming and cooling of foods, as happens
when people come home at different times to eat.

o Cook food to at least 75 °C or the point of being steaming
hot. Take special care when cookingrolled or stuffed meats,
sausages and whole poultry to make sure the internal
temperature reaches this minimum. A meat thermometer
is a simple way to check.

o When cooking large batches of food to eat at other times,
subdivide the food into smaller containers and refrigerate
immediately.

Thawing frozen food

Some frozen foods need to be thawed before cooking. It is
best to thaw the frozen food by placing it in a refrigerator, to
stop the growth of harmful micro-organisms. Thawed food
is not usually re-frozen.

Prevention of cross-contamination

o Place raw food in the refrigerator below and well away
from cooked/prepared foods.

o Wrap foods.

o Thoroughly clean the chopping board and other utensils
after preparing raw food, especially chicken.

Cleanliness

Ants, weevils, spiders, cockroaches and sometimes even
mice can find their way into the cleanest of domestic
kitchens. Insect repellents should be sprayed around areas
where food is being stored or prepared only when the food
and equipment have been removed. Adequate time needs to
be allowed for the poison to destroy the bugs. (This should
be given on the product package.) The sprayed surfaces and
equipment then need to be thoroughly washed in hot soapy
water to remove the poison residue.

One type of potentially dangerous animal contact that
can occur in the home comes from the family pet. Cats,
dogs, birds and other animals should not be allowed on
food-preparation surfaces, and should not be allowed to
lick bowls and other utensils. If such contact does occur, a
good wash with disinfectant and hot water is required.

The equipment used in the average home is usually a col-
lection of items gathered over the years. Some pieces are
old and worn, and others are new. Some are well designed,
and easy to use and clean, while others have many corners
and edges that cannot be properly cleaned.

Some of the most commonly used pieces of equipment in
the domestic kitchen can be the cause of food-borne illness.
Here are a few potentially dangerous situations to avoid.

o A wooden or plastic cutting board with deep cuts and
chips provides a perfect home for micro-organisms. The
food trapped there can also attract ants and cockroaches.

o Aglass measuring cup that is not made of pyrex glass could
break or chip when dropped or crack when heated.
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» The washing-up cloth, brush and tea towel that are damp
and contain food particles encourage unwanted pests.

» The oven, griller and stove top are often difficult to
clean. Food spills that are left attract undesirable micro-
organisms.

The most difficult factor to control in food preparation
in the home is the hygiene of the person who stores and
prepares the food. How often have you seen any of the fol-
lowing unsafe food preparation practices in your own or
somebody else’s home? Some situations described here
cannot be avoided, but others certainly can:

o failure to wear a cap or hairnet while preparing food

e failure to wear a clean apron

o failure to clean up spills

o licking spoons and sampling food with fingers

 failure to wash hands after sneezing or coughing

¢ preparing food when sick

» handling food when the person has open sores or
pimples.

Food handling tips

o Ifin doubt throw it out.

» Cooked food should be handled as little as possible.

» Use disposable plastic gloves if handling food and particu-
larly food which is not to be cooked such as fruit salad or
sandwiches.

» Use serving tongs where possible.

» Keep cooked food away from raw food to avoid cross-
contamination.

» Store cooked food above raw food.

» Cooking utensils should be clean, and any cracked or
broken crockery should be discarded.

o Clean all spillages and keep work surfaces clean.

» Maintain storage areas in good condition.

REVIEW QUESTIONS

Remember
1. Take the following quiz on food preparation in the home.

YES | NO
Is it OK to leave food that has just been cooked in

the saucepan overnight, as long as you put it in the
fridge in the morning?

Is eating leftover pizza from the fridge the next
day OK?

Is it OK to reheat the same food several times?

Is it OK if the family pet sits on the kitchen bench
while you cook?

Should wooden or plastic chopping boards be
replaced fairly frequently?

The sign of a good cook is one who tastes the
flavours of their cooking (a finger will do) and adds
necessary spices to achieve just the right flavour.

60 | Food Technology in Action

B

Apply
2. Give reasons for each answer you gave in the quiz.

Do an activity
3. How hygienic are you when you prepare a sandwich at home?
Give yourself one point for every factor listed that applies to you.
See how close you get to ten points.
a) Did you wash your hands before starting?
b) Are the cutting board, knife and other implements clean
and dry?
¢) Are you wearing jewellery (rings, bracelets and watches) that can
carry microbes?
d) Is your hair likely to fall into the food you are preparing?
e) Are your fingernails short and clean and free from nail polish that
could chip and fall into the food?
f) Are you wearing clean clothes that will not dangle in the food?
g) Are any bandaids on your hands clean and waterproof?
h) Do you have a cold?
i) Are you in the habit of washing your hands after you sneeze,
blow your nose or scratch your face or hair?

Basic principles of cooking

Regardless of whether food is being cooked in the home, in
a restaurant or in an institution such as a hospital, at least
one of the following methods of transferring heat is used.

o Conduction. The food or its cooking container comes onto
direct contact with a hot surface. Examples include prawns
cooked on a grill or barbecue grate, a stir-fry cooking in a
frying pan or wok, and a saucepan of soup heating on a
hotplate.

o Convection. The food is heated by the hot air or liquid
moving around the food. Examples include pasta boiling
in a pot, potatoes baking in the oven, and spring rolls
cooking in a deep-fryer. Some conduction of heat also
takes place in each of these situations — for example, the
saucepan holding the boiling pasta is sitting on the hot-
plate, but the boiling water is actually doing the cooking.

o Radiation. The food is cooked by heat waves which bounce
off the sides and top of the heating chamber. Microwaves
fall into this category because high-frequency energy
waves penetrate food and heat the water in the food.
Examples include bread being cooked on both sides in a
toaster and an omelette browning in a salamander (which
grills from the top down to the surface of the food).

The choice of heating methods largely depends on the type,

style and quantity of food being prepared.

1. Type of food

Tougher cuts of meat and poultry require long, slow, moist

cooking, while fish is usually cooked quickly on a grill or

barbecue, or in a deep-fryer.

2. Style of food

Foods that are to be served with a crisp outer layer need to

be baked in the oven or fried. The delicate flavours found

in dishes such as minestrone soup are sometimes achieved
only through simmering.



3. Quantity of food

Custard for two can be quickly made in a microwave, while
cooking spaghetti bolognaise for 50 people requires a piece
of equipment like a brattpan.

Cooking methods

There are a myriad of ways to cook food, as shown in the
table below.

TABLE 3.5: Cooking methods

The golden rule about cooking is that dry heat methods
of cooking are more suitable for:
o tender cuts of meat
o fruits or vegetables that require a crisp outer surface
o cakes, bread and pastries.
Moist heat methods of cooking are used for longer cooking
times and/or a blending of delicate flavours.

DRY HEAT COOKING METHODS MOIST HEAT COOKING METHODS

Grilling/barbecuing

A quick method of cooking food by radiant heat under or over grill
plates. Char-grilling using charcoal burners can also be used. Grilling

is best for small tender pieces of food. Food cannot be kept hot or
reheated easily because of juices escaping, causing the food to dry out.

Braising
This method of cooking combines frying (dry heat cooking method)
and stewing (moist heat cooking method).

Baking
Heating food by hot air in an oven.

Boiling
The food may be almost covered with liquid. Foods are usually boiled
initially and followed by simmering until cooked.

Roasting
Similar to baking.

Stewing/casseroling
Long and slow method of cooking using a small amount of liquid in a
covered container.

Frying

Quick method that uses hot oil or fat to seal the food. Frying techniques
include:

e dry frying — fat is not used

e shallow frying — uses very little fat

o stir-frying — uses very little fat

e deep-frying — food is completely covered with fat.

Poaching

Food is simmered in a shallow container of water or stock. This
method is often used for eggs and fish for which it provides a gentle
heat. Fruit can also be poached in syrup.

Steaming
Foods cook in steam that rises from a small amount of boiling water
in the pan.

Microwave cooking
This is considered either dry or moist depending on the dish being
prepared.

CASE STUDY [

The great Aussie barbie

Mike is a coach for the under-16s soccer team and at
the end of the season he likes to invite all the team to
a BBQ. This year Mike’s two teenage sons, Paul and
Duncan, offered to help with the shopping and the
cooking for the BBQ.

Mike’s schedule looked like this:

Thursday, 8 pm: Mike purchased all the steaks,
burgers and sausages while late-night shopping.
Paul bought packaged, ready-to-serve shredded
lettuce, fresh bread rolls and margarine for the rolls.
Duncan bought fresh cucumbers and tomatoes from
the local market. When the family arrived home,
Mike put the steaks, burgers and sausages on plates
on various shelves in the refrigerator. The margarine

and salad items were placed near the bottom shelf
of the refrigerator and the bread rolls were stored in
the pantry.

Friday, 7 am: Before leaving for work, Mike placed
all the steaks in a bowl with some marinade sauce
and returned the bowl to the middle shelf of the
refrigerator. When he returned from work at 6 pm, he
prepared the salad and placed the salad bowl in the
refrigerator above the bowl of steaks.

Saturday, midday: Mike, Paul and Duncan arrived at
the soccer club carrying the bread rolls in plastic bags,
with the salad and meat bowls placed in cardboard
boxes. Mike started the BBQ and Paul and Duncan
took turns to help Mike cook the food.

Chapter 3 Safe storage and preparation of food

0...............................

61



Students learn to:
describe methods of storing foods to maintain sensory
characteristics and ensure safety
implement safe and hygienic work practices when
handling food.

Contributes to the following outcome:
selects appropriate equipment, applies suitable
techniques and utilises safe and hygienic practices
when handling food.

Carefully consider the article on the previous page.
Remember that this is not just a comprehension task; use
the stimulus material along with your knowledge of food
safety to complete the tasks ahead.

Food is prepared in several basic situations: on a small scale
in the home, on a larger scale in a small- to medium-sized
restaurant, and on an institutional scale such as in a mili-
tary mess hall or hospital.

Cafeterias

Canteens — school, sport/factory
Milk bars

Takeaway food outlets
Restaurants

Kitchens

Catering services

Hospital/hostel catering

Clubs and bistros

Types of food service operations

Here are some steps to ensure high-quality, appealing food
no matter what the scale of production.

1. Choose the best quality ingredients. Throw away wilted
vegetables and oils that are slightly rancid.

2. If appropriate, carefully and thoroughly clean the food.

3. Avoid overhandling of food during preparation; foods
such as bananas will turn to mush if overhandled.

4. Season the food with care. A casserole that has too
much salt will overcome more delicate flavours.

5. Use the cooking technique that best suits the particular
food. Do not try to barbecue a skinned chicken breast
without brushing it with oil first before and during
cooking, otherwise it will dry out and toughen.
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1. What advice would you give to Mike, Paul and Duncan
on the safe storage and handling of the foods when
at home, during transportation to the soccer club, and
when cooking the food?

2. Log in to www.jacplus.com.au and locate the FSANZ
weblink for this chapter. Read the information on the
FSANZ website about barbecues and make a checklist
for Mike to follow the next time he plans one.

3. Organise a class BBQ and appoint five students to be
‘health inspectors’. They must observe the preparation
and cooking procedure using a checklist, and
then provide feedback on whether the BBQ was
conducted in a manner that would ensure all food
eaten was safe.

- -1« plus

6. Use the proper equipment for the task; for example, use
a container that is safe for use in the microwave.

7. If you are using a standard recipe, measure ingredients
as you go. Few people can just toss in a bit of this or
that and have the meal turn out well.

8. Experiment with different textures and tastes a little bit
at a time.

9. Serve food attractively with suitable garnishes in/on
nice-looking dishes.

10. Serve hot food hot and cold food cold.

11. Consider the tastes and needs of the individuals for

whom the food is being cooked.

It is useful to mention standardised recipes which are
used in most commercial cooking situations. A stand-
ardised recipe produces the same result every time for a
known price per serve, if all the ingredients are measured
accurately and the steps of preparation are followed. Con-
sistent quality and quantity are ensured, and this type of
recipe even shows how the food is to be served. You can
standardise any recipe by first determining the standard
and quantity of key ingredients, then making the recipe and
determining the number of servings it will make, and finally
calculating the cost per serve.

Plating for service means arranging food on the plate
of a customer. This is most often done in the kitchen of
a commercial establishment but there are three other
alternatives:
semi-silver service, whereby the main item is arranged on
the plate and garnished, while the accompanying foods
are served by the waiter
silver service, whereby a clean plate is put before the
customer and the waiter serves the entire meal



gueridon service, whereby a chef prepares the entire
meal and serves it in front of the customer. In Japanese
restaurants this style of service is called teppanyaki.
In commercial food preparation portion control is very
important. Portion control standardises the size of the
meal. The size of a portion in a commercial setting depends
on the:
e customer’s expectations
¢ number of courses served — that is, the more courses,
the smaller the portions

e overall presentation of the meal, including the size and
type of garnish and the foods served with the main food

e nutritional requirements and health of the customer (for
example, in hospitals and schools)

 size of the plate and other crockery

¢ type of plating for service.

It is possible for commercial cooking establishments to

purchase certain foods already prepared in portion size —

for example, steaks, potatoes, individually wrapped butter

and sauce. Scales and automatic dispensers also ensure

by STEVE MEACHAM

The sky’s the limit when it comes to prepar-
ing meals for airline passengers, unless you
are in economy class.

Head chef Janell Millington is putting the
finishing touches to a plate of baby bar-
ramundi served with saffron rice and
blanched snow peas.

She has worked in some of Australia’s
leading hotels — including Broome’s Cable
Beach Club and Sydney’s InterContinental
— and the dish she’s serving now could
easily grace a table at any smart restaurant
around town.

Behind her, a team of kitchen staff is
busily preparing sumptuous sauces and
salads, appetisers and entrées. And yet the
food Millington is garnishing is perhaps the
most maligned form of cuisine in the world
— airline food — the culinary equivalent of
the mother-in-law joke. Something to be
endured, ridiculed, survived.

Not that Millington, 32, sees it that way.
Now based in Bahrain, she is one of Gulf
Air’s new corps of Sky Chefs — 100 restau-
rant-trained experts from 23 nations who
do their cooking 9000 metres in the air,
catering for the whims of Gulf’s first-class
passengers.

Millington and her fellow Sky Chefs are
the most dramatic sign that airline food
is undergoing a revolution. To some, the
future looks exciting — a world where we’ll
be able to order nutritious meals of our
choice online a few hours before take-off.
More immediately, expect the gap between
business class and economy to grow wider.

Put simply, the world’s leading airlines
are splitting into three groups. At the top
end, oil-subsidised airlines such as Gulf and
Emirates are sparing no expense, pitching
themselves as exclusive restaurants-in-the-
sky with on-board chefs to seduce those
businessmen and women whose compa-
nies pick up the tab.

At the bottom, low-cost domestic car-
riers have cut out hot meals altogether for
short flights. Some, such as Virgin Blue,
sell a basic range of cold snacks on board.
Others, such as Delta’s low-cost US airline,
Song, allow customers to order ‘gourmet’

equal-sized portions.

FLYING HIGH

wraps, fajitas, salads and focaccias from an
online menu up to 12 hours in advance.

And in the middle? The majority of
international airlines, including Qantas,
British Airways, Cathay Pacific, Singapore
Airlines, Thai and Swiss, are desperately
seeking ways to keep the cost of economy
meals under control while upgrading their
business and first-class cabin service with
menus designed by ‘signature chefs’ such
as Neil Perry, of Rockpool, who has worked
with Qantas since 1997.

Behind the scenes

Millington has invited me to a massive,
high-tech food processing centre in Mascot,
a cathedral of stainless steel and cold stores
— the Sydney headquarters of Caterair, one
of the three big airline catering companies
which ring the airport.

Caterair supplies meals to Thai, JAL,
Malaysia Airlines, Philippine Airlines and
Air Canada, as well as Gulf. Now owned
by Qantas, Caterair is managed separately
from Qantas Flight Catering, which supplies
meals to Qantas, British Airways, Singapore
Airlines, Air New Zealand and Emirates.
Its main rival is Swiss-based Gate Gour-
met, whose clients include United Airlines,
Cathay Pacific, China Airways, Lauda Air
and Asian.

Most airline passengers don't realise the
food served by competing airlines is often
prepared in the same kitchens. As Milling-
ton walks me through Caterair's enormous
open-plan kitchens, we watch an army of
white-coated, hair-netted workers assem-
bling meals for competing airlines. Each
one has a coloured photo of what their
particular finished meal should look like,
issued by the airline’s chefs at head office.

There’s no room for improvisation.
Each airline’s menu is designed and refined
according to the airline’s specifications.
Even if the kitchen is communal, the food
itself is prepared precisely as the client air-
line demands.

That's why Millington is in Sydney
today. Her primary job is to cook individual
in-flight meals for the 10 passengers in Gulf
Air’s first class. But menus in business and
economy change every few months, so a Sky
Chef is despatched to show the on-ground

caterers exactly how the meals should be
when they’re served on the plane.

We head to the segregated halal enclo-
sure, a self-contained commercial kitchen
where the food for Gulf Air and Malaysia
Airlines is prepared according to Islamic
dietary requirements. ‘We like to work with
the caterer’s chefs for two or three days,
show them exactly what we want,’ says
Millington.

In some ways the increasing luxury at
the top end of the airline industry is a return
to the early days of the jet set age. Look back
at evocative photographs of planes in the
1940s and you’ll see the service standard
revived and updated in business class today
— fine tablecloths, good quality glassware
and cutlery, extensive wine lists and indi-
vidual plating.

Keep it clean

The big issue is hygiene. As Sheriff Khair
[Gate Gourmet’s business development
director] says: ‘You are far more likely to
get sick in a five-star restaurant than you
are on a plane. Airline food is one of the
safest forms of food there is. And when
people complain about being sick, it’s usu-
ally because of something they ate on the
ground.’

Certain ingredients are automatically
ruled out: oysters and any raw fish or meat
(it has to be seared before it is allowed on
board).

Gate Gourmet never uses raw bean
sprouts, because they're considered high-
risk. Or peanuts or peanut oil because so
many passengers are allergic to them.

Finally, says Khair, ‘airline catering is
90 per cent logistics and only 10 per cent
about the food’. Apart from the huge volume
of meals which have to be produced each
day, ‘the penalties for delaying an aircraft,
even for a few minutes, are phenomenal’.

Traditionally the answer to this logistical
nightmare has been a process called cook-
chill. Meals are cooked on the ground a few
hours before a plane’s departure, assem-
bled in plastic or foil dishes, refrigerated for
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a minimum of three hours at five degrees,
loaded onto the planes, then put into
convection ovens by the cabin crew and
served. The result, says Michael Kent, ‘is
all the flavours move together and become
muted’.

However, two things have changed
recently. Aircraft ovens have improved with
computerisation and more airlines are
switching to the new generation of quick-
frozen meals for their economy cabins.

According to Vanessa Hudson, Qan-
tas's general manager of in-flight services,
‘Better ovens have had a big impact, par-
ticularly in economy. Now across our fleet
we're introducing steamer oven technology
which allows food to be cooked under dry
heat or wet heat. It makes sure certain food
retains moisture and doesn't dry out like it
did in the past.’

Flights of fancy

Ever wondered about the sheer volume of
food which has to be loaded onto departing
planes?

According to Qantas, its seven QFCL
(Qantas Flight Catering Ltd) and Caterair
catering centres around Australia produce
770000 meals each year. In addition, the
airline’s frozen food arm, Snapfresh, in Bris-
bane, produced more than 7 million meals
in 2002-03 (destined for other airlines, hos-
pitals and industrial canteens as well as
Qantas planes). Qantas estimates that in a
typical week it serves:

Wine 16 950 litres
Beer 9500 litres
Bottled water 86 150 litres
Soft drinks 171 250 litres
Ice-cream 13050 kg
Coffee 2640kg

Meat 14000 kg
Chicken 19600 kg
Eggs 30700
Vegetables  46150kg
Salad leaves 3860kg
Fruit 25200kg
Cheese 5700kg
Plane sailing

Anyone who dislikes ‘normal’ airline food,
can always order the special meals on offer
to those with dietary, medical, cultural or
religious requirements.

Qantas, forexample, offers diabetic, non-
lactose, gluten-free, lacto-ovo-vegetarian,
Hindu, halal and kosher alternatives. The
special meals must be requested at time of
booking and the airlines do not guarantee
their availability.

Source: The Sydney Morning Herald,
18 February 2004.
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Carefully consider the article above. Remember that this is 2.
not just a comprehension task; use the stimulus material
along with your knowledge of producing high quality food the other and, if so, why?
to complete the tasks ahead. 3. Why are certain foods ruled out for airline food?
4. Explain the cook—chill method described in the article.
1. Explain what a ‘Sky Chef’ does. 5. How has technology changed the methods of airline
food preparation?

Food served by all airlines is often served in the same
kitchens, but does the food differ from one airline to
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Food contamination can be by chemical, physical,
biological or other substances that make food unsafe for
consumption.

Microbial contamination is the major health hazard
associated with food. Bacteria, fungi/moulds, viruses, and
protozoa/parasites can cause food-borne illness.

Growth and survival of micro-organisms are affected by
various factors including pH, temperature, gas atmosphere,
and the availability of water and nutrients.

Most bacteria that are responsible for food-borne iliness
grow well at temperatures between 5 °C and 60 °C. This is
called the temperature danger zone.

Food can deteriorate due to various factors and result in
food spoilage. This process can promote the growth of more
harmful micro-organisms.

Usually food cannot be stored indefinitely and a food item’s
shelf-life indicates the expected time for which the food will
maintain its best quality.

The most frequently identified factors contributing to food
poisoning incidents are improper cooling of food, extended
time periods between preparing and eating the food,
contamination by food handlers, and contaminated raw
foods or ingredients.

bacteria food spoilage
conduction freezer burn

convection Hazard Analysis Critical
core temperature Control Points
ethylene gas (HACCP)

food-borne illness microbial

food safety program mycotoxins

For safe food preparation, factors such as
temperature control, prevention of cross-
contamination, personal hygiene and the cleanliness
of the work environment, need to be considered.

Australia has high food safety standards and there are
compulsory requirements for the transport, receiving,
storage, preparation, processing, packaging, and
distribution of food. Standard operating procedures

are the basis for food safety programs that use Hazard
Analysis Critical Control Points (HACCP), an internationally
recognised food safety system. All food businesses are
required to have written food safety programs in place.

Food can be cooked by any of a number of methods
including conduction, convection, and radiation, where the
transfer of heat is used in the process. Cooking methods
can be mostly considered as dry heat cooking or moist heat
cooking. In some circumstances these may be combined in
the process of food preparation.

Food can be prepared to cater for different scales of the
food services operation ranging from small-scale to mass
catering. No matter what the scale of production, the aim
should always be to deliver safe and high-quality food.

natural toxins spores

non-perishable temperature danger zone
outbreak turgor

perishable viruses

radiation water activity (A,,)
semi-perishable

shelf-life
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Chapter

Sensory characteristics of food
and food presentation

What was your first reaction when you saw this
picture? You might have imagined that you could
smell the chocolate and imagined what it would taste
like. That's your senses at work sending messages

to the brain saying, ‘Yes, | want cake.’ Presentation,
preparation and processing of food should activate the
senses and increase our enjoyment of food.

layout of food for visual appeal, including styling for photography and
plating for service

sensory characteristics of foods, including appearance, odour, taste
(flavour) and texture (mouth feel)

sensory assessment of a variety of foods.
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Why do we select one food
over another?

Imagine you are going to the local takeaway to get some-
thing for dinner. If you are well informed and health con-
scious, you may choose a tabouli salad, a grilled chicken
burger and mineral water. But if the smell of cooking chips
and the sight of someone else’s takeaway are just too much
for you, you may order a serving of chips, a bacon-and-
cheese burger and a thickshake.

Our food preferences are influenced by our experiences
with food and eating, and sometimes food choices can be
influenced by other factors:

o A doctor may instruct you to eat a particular food — for
example, an adolescent girl may eat more green leafy veg-
etables or red meat to improve the iron level in her blood.

» You may avoid a particular food because you are allergic
to it or have an intolerance to a chemical found in a group
of foods — for example, a person with an allergy to gluten
(coeliac disease) avoids wheat products.

o Your strong desire for a healthy body may motivate you
to follow the Australian dietary guidelines and avoid any
unnecessary fat, sugar and salt.

Even when these factors limit what you can eat, the final
choice — which green vegetable, which wheat substitute,
which low-fat, high-calcium dairy product — depends on
the five senses.

Sensory characteristics of food

Sensory methods are used to evaluate what senses are
affected when we eat certain food. Food triggers our senses
and all these factors combine to help us make the decision
about whether we want to eat a particular food item.

Flavour

The perception of flavour, texture and visual appeal of foods
is very important in determining a food’s acceptability and

quality. Our perception of flavour in a food is a product of
the assessment of taste and aroma (smell). Other proper-
ties of food, such as temperature and texture, are also very
important to the perceived flavour. The best temperature
range for flavour evaluation is 20 to 30°C, although this is
not appropriate for foods that should be served either hot
or cold (such as ice-cream).

Chilli crab, a popular dish in Singapore. Is this dish likely to cause a feeling of
heat or coolness?

A taste sensation occurs when chemicals in the food stimu-
late taste receptors (tastebuds) in the mouth. The primary
sensations of taste are sweet, salty, sour and bitter. Specific
areas of the tongue can detect these tastes, as discussed on
page 27. We taste food because the tastebuds on our tongue
respond to salty, sweet, bitter and sour flavours.
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Food appeals to many of our senses.
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In addition to the four basic tastes, umami can also
be detected by the tastebuds. These compounds (such
as monosodium glutamate, MSG) are known as flavour
enhancers. Other components in food such as tannins (as in
tea that has been brewed for a long time) can contribute to
taste by creating a characteristic sensation. This sensation
is called astringency. Some chemicals in food can create
a feeling of heat or coolness in the mouth; for example,
peppermint makes the mouth feel cool.

Texture

Texture describes how a food actually feels in the mouth
— between the lips, against the teeth, on the tongue and
roof of the mouth (called mouth feel) — or in the hand.
This is sometimes called tactile texture. Can you recall how
a crinkle-cut potato crisp feels in your mouth?

A food also has visual texture. Have you ever been sur-
prised when a wrapped salad roll from the school canteen
turns out to be soft when it looked crispy?

Some of the most common ways to describe the texture
of foods are listed in the table below.

TABLE 4.1 Texture of foods
Hardness Fresh stick of celery
Softness Ripe avocado
Brittleness Peanut brittle
Smoothness Chocolate bar
Cohesiveness Sticky caramel bun
Crumbliness Sponge cake
Viscosity (thickness)
¢ high Thick cheese sauce
* low Thin gravy
Elasticity Grilled round steak
Chewiness Baked potato skins

Aroma

Everyone knows that hot food has more aroma than cold
food. Steam rising off the food carries volatile aromatic
substances that contribute to both aroma and flavour. The
more the food is heated, the stronger its aroma becomes.
(Some cooks depend on the smell of cooking food to know
when it is ready.) The next time you use lemon-scented
dishwashing detergent, put a small drop in the palm of your
hand and smell it. Run some warm water over your hand,
then smell the bubbles; despite the detergent now being
less concentrated, the smell of lemon is stronger.
Sometimes food is served covered on a dish at the table.
As the cover is lifted, the wonderful aroma of the food
underneath is released. Cold foods too can have aromas.
Many fresh fruits, such as strawberries, pawpaws and man-
goes, have distinct aromas that deepen as the fruit ripens.
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In recent years, technology has been used to develop
machines with ‘electronic sensing’ similar to the human
senses that can detect and analyse volatile chemicals at low
levels (see page 28).

Sound

Although not people’s first thought when selecting a food,
sound does play a part in the overall enjoyment of it. There
is no doubt that the sound of food sizzling on a platter
adds to the food’s appeal. Sound can also create a negative
impression; for example, if an apple does not crunch when
we first bite into it, we know it is not fresh.

Visual appeal

Several factors influence the visual appeal of a food, but
colour is one of the most important. The food industry uses
many colours in its products because of consumer expec-
tations. The consumer expects certain colours to be associ-
ated with certain flavours. For example, an orange-coloured
jelly is expected to have an orange taste, cooked meat should
look brown, and baked bread should have a golden brown
crust. The appearance of a product can also influence the
acceptability; for example, scrambled eggs that are very dry
and crumbly are not as appealing as scrambled eggs that
look moist, and lumpy gravy is usually not acceptable.

Let’s look at the sensory properties of milk and cheese to
summarise what we've learned so far.

TABLE 4.2 Sensory properties of milk and cheese

Appearance Flavour Texture Aroma
White liquid; Bland Smooth liquid Faint creamy
colour affected aroma when
by the amount of fresh
butterfat (cream)

Appearance Flavour Texture Aroma
Varies from white | Varies from | Varies from Varies from
to yellow, and to | cream moist, smooth, almost

almost blue or cheese to spreadable cream | undetectable,
green in some strong blue | to firm, sliceable | such as brie,
blue vein types cheese and | cheddar; some, | to very strong
cheddar such as brie
or camembert,

when fully ripe,
are firm on the
outside with a
viscous, almost
liquid, centre

Sensory tests

Sensory testing is a subjective evaluation of how people
perceive a product by using their senses. On the other hand,



the food industry also measures physical properties, such

as height and weight of food, and chemical properties, such

as pH. A full picture of the properties of a food can be deter-
mined by using a combination of these tests.

Most purchased food has been processed in some way,
so we will first look at the sensory tests conducted by the
food manufacturer. Then we will look at the sensory tests
that consumers can conduct in the store or at home before
selecting a certain food.

Sensory analysis is the analysis of a food’s aroma, taste,
overall appearance and texture. It can be done to test the
development of a new product or as a way to improve an
existing product.

Sensory tests can measure:

o consumer preference for one food over another. Why
is the competitor’s product selling more? Does it have a
better flavour or colour?

e consumer acceptance or rejection of certain flavours, tex-
tures or aromas. Does the new coffee-flavoured biscuit
taste the way customers expect it to taste?

o the difference between processing or storing procedures.
Does a waxed-paper liner within the box preserve cereal
texture more than a foil-lined pouch? Did the increase
of temperature by 3°C during the canning process for
chicken have any undesirable effects on colour, texture or
flavour?

This kind of information is important to the food manu-
facturer. It helps manufacturers improve the food being
developed or already being produced. The more sensory
characteristics of the food that the consumer likes, the
greater product sales will be.

Various types of sensory evaluation or tests can be done,
depending on what the manufacturer wants to know. But
during any type of sensory test, certain guidelines need to
be followed to achieve useful results.

Guidelines for conducting sensory tests

General organisation

o Each test should evaluate only one characteristic of a food,
such as saltiness.

© No more than five different samples should be tested at
any one time. The stronger the flavour of the food is, the
fewer samples should be given, because the senses tire
quickly and cannot detect differences as easily and accu-
rately. Five different samples should be used only if the
foods to be tested are bland or mild in flavour.

o A sensory evaluation sheet should be provided so each
panellist carries out the same tests. With some types of
test, the panellists can key their choices directly into a
computer.

o The product samples should be labelled in a way that
prevents the panellist from ranking them in a suggested
order. (See the diagrams above right that demonstrate
acceptable labelling.)

o Each sample’s random number should be recorded so that
the samples are not confused.

o When comparing similar products (such as spaghetti
sauce) check the ingredients list on the packages to iden-
tify any differences. It would be more accurate to obtain a
contents list designed by the manufacturer, but food com-
panies seldom make known their recipes and processing
steps.

Number 1 Number 2 Number 3

Sample labelling that should not be used because it may indicate that
sample 1 is better than sample 3.

Number 629

Number 473 Number 294

Acceptable sample labelling — numbers are chosen at random because they
mean nothing to the panellist.

Panellists/tasters

The testers are called panellists or tasters. Panellists can be

average consumers who are chosen as typical users of the

product or who have volunteered to take part in the test. At

other times, experts who have been trained to taste for spe-

cific things, such as the taste of vinegar in a salad dressing,

are used.

o Tasters should not have a cold because this will dull their
senses.

o Testing should occur neither when the taster is hungry nor
when they have just finished a meal.
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o Panellists should take two or three bites or sips of the food
for taste and texture tests.

o Panellists should rinse their mouths with water after each
tasting so the flavour of each sample is not affected by the
previous sample.

o Differencesbetween products can sometimes be described
or explained in the panellist’s own words. Some tests insist
that tasters choose one product over another, even if they
cannot sense a difference.

o Panellists should not discuss their evaluations with other
panellists, because this will influence their answers.

o Individual results should not be given, although group
results may be shown.

Presentation of food

o The water for tasters should be at room temperature,
because cold water will dull the sense of taste.

o The food should be presented at the correct temperature
for eating; hot foods are sampled hot and cold foods are
sampled cold.

o The environment surrounding the testing area should
be controlled so that testers cannot see or smell the food
before they test, because this may affect the results.

o Panellists should be separated from one another by
dividers. (See chapter 15, page 288 for more detail.)

Types of sensory tests

Various marketing departments in the food industry con-
duct their own sensory evaluations and others use inde-
pendent marketing agencies. There are many tests that can
be used for sensory evaluation. Quality testing is done to
evaluate the overall characteristics of a food, and to rank a
specific quality, by comparing that food with similar foods.

Hedonic scales

Hedonic scales or pleasure scales are used to rate products
for acceptability. A simple form of the hedonic scale uses
faces that indicate the amount of pleasure gained from a
food. This scale can also be useful when children are testing
food.

OO

dislike like

The hedonic scale using face pictures

Hedonic scales can also use words in a series of boxes (or
anumerical scale) with comments that indicate the different
levels of satisfaction about a food. Here is an example of a
hedonic scale using words.

Overall, how would you rate the taste?
Circle the number that best applies to you.

1 2 3 4 9

&

Very poor Poor Fair Good

Very good

A word hedonic scale where panellists rate the food according to a word
association

Descriptive tests

Descriptive tests provide information about certain selected
sensory characteristics of food samples. A list of words that
describe the characteristics being assessed is presented
on a scorecard and the taster selects the most appropriate
description based on those words (see table 4.3 below).

Ranking
In ranking tests, several foods of the same kind are assessed
together and then placed in order of preference for the
characteristic being tested. For example, suppose a food
manufacturer wants to produce a cinnamon-flavoured
apple pie for older people. A ranking test could use several
older people as tasters. Each person could be asked to taste
samples of apple pie, each with a different amount of cin-
namon flavouring. The tasters would rank the pie samples
in descending order, according to their taste appeal.
Several characteristics can be assessed in ranking tests.
The ranking system can also be used with descriptive words
in the evaluation.

Profiling food

Profiling is a more complex process that ranks descriptive
words to create a food profile of the product. The results are
presented on a star diagram (see page 71) that has a few or
many points, depending on the number of qualities being
tested. A star diagram can be used to compare similar prod-
ucts. It could also be used to compare the results of several
tasters.

TABLE 4.3 Classification of different qualities of a banana cake using a reduced-fat butter blend instead of butter. Testers are asked to

circle a description for each quality, such as texture and appearance.

PROPERTY DESCRIPTION (CIRCLE THE DESCRIPTION THAT YOU THINK IS MOST APPROPRIATE.)

Texture Heavy and doughy; no airholes | Moist and not crumbly; small Some moisture; uneven Dry and crumbly; large, uneven
airholes airholes airholes
Appearance Dark brown Golden brown Speckled brown Pale
b
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Dry\ /Crisp
Tasty / ; ; \
base - ~l + Greasy
Soft Rough
texture
Key
Plain flour

——— Wholemeal flour

Star diagram for two pizza bases, one using plain flour and one using one-
quarter wholemeal flour. Which pizza base would you prefer based on this
profile?

Difference sensory testing

Difference testing is used to test the perceived or recog-
nised differences between products. The differences can
be in appearance, flavour, texture or aroma. At least twenty
panellists are needed to ensure the results of a difference
test are worthwhile in predicting consumer preference.

It is reasonably easy to identify the difference between just
two samples. A taster has a 50 per cent chance of guessing
correctly even without tasting! These odds are too high for
a food manufacturer to work with, so other comparisons
are used to make sure the results of a sensory test indicate
more than 50 per cent accuracy.

Paired comparison test

In a paired test, the samples are presented in pairs, but
there is more than one pair to taste. Imagine that sample
327 (which we will shorten to P) is a reduced-fat margarine,
and sample 881 (shortened to H) is an ordinary margarine.
The taster will taste:

sample P + sample P (first pair)

sample P + sample H (second pair)

sample H + sample H (third pair).

With three paired samples, if the taster recognises any
difference between the two margarines, it is more likely to
be the result of an actual taste difference rather than just
chance. If the number of panellists is large enough, the sta-
tistics should indicate how noticeable the taste difference
will be to the average consumer.

Triangular comparison test
A triangular test is the most common of all difference
sensory tests. Remember, the aim is to determine if the

tasters can recognise any differences between similar
foods.

Only two different samples are tested but they are pre-
sented in threes, as the name suggests. The taster is asked
to identify the odd one out.

They will taste:

sample P + sample H + sample P

thenP+H+H

andsoontoP+P+H,H+P+H, H+P+P

and finallyH+ H +P.

Sometimes the taster will be permitted to indicate ‘no
perceivable difference’ if they are absolutely unable to
detect a difference.

A variation of the triangular test is called the duo-trio
test. In this test, one of the samples is identified for the
taster and acts as a control. The remaining two samples are
tasted and compared with the control. They will either taste
similar to or different from the control.

Two-out-of-five comparison test

The two-out-of-five test is the most reliable difference test
for showing the average consumer’s ability to detect a dif-
ference in a food’s appearance and texture. Panellists taste
five samples, of which two are the same. They are asked to
identify those two samples.

Using the results of the two-out-of-five test, a manu-
facturer can predict how 90 per cent of consumers will
feel about the food. The test is not used for testing taste
or aroma, because a large number of samples need to be
tested at the one time. Only appearance and texture can be
tested.

Sensory test for flavour differences

Syllabus outcome
Students learn to:
evaluate the appeal of foods using sensory assessment.

Contributes to the following outcome:
identifies and explains the sensory characteristics of food.

Aim
To determine the effects of colour on flavour recognition, using a
triangular comparison test

Equipment

12 small fruit bowls

4 large bowls

4 wooden spoons

4 x 10 g unflavoured powdered gelatin

4 x 100 g sugar

4 x 500 mL hot (but not boiling) water
orange, red, yellow and blue food colourings
strawberry, lemon and orange food flavourings

>
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Method
As a class, divide into four groups.

1.

SN

=

10.

Each group makes a batch of the basic jelly recipe in a large
bowl (using gelatin, sugar and water).

Divide each batch among three small bowls. Add one drop of
the colours (as shown below) to each small bowl:

Group 1 — orange, in bowls numbered 1-3

Group 2 — red, in bowls numbered 4-6

Group 3 — yellow, in bowls numbered 7-9

Group 4 — blue, in bowls numbered 10-12.

Add two drops of orange flavouring to bowls 1, 4,7 and 10.
Add two drops of lemon flavouring to bowls 2, 5, 8 and 11.
Add two drops of strawberry flavouring to bowls 3, 6, 9 and 12.
Label each of the small bowls with a random three-digit
number. Make a chart to record what is actually in each
bowl. If you have a computer available, you could produce a
spreadsheet similar to the one below.

ORIGINAL RANDOM

BOWL NUMBER| NUMBER | COLOUR | FLAVOURING
1 751 Orange Orange

2 349 Orange Lemon

3

Allow the jellies to set, preferably overnight.
Set out the dishes attractively and clearly labelled with the
random number.
Give each panellist:
a spoon (and somewhere to rinse it in hot water between
samples, to prevent contamination)
a glass of water (and somewhere to fill it when necessary)
apen
four sets of samples to test (original numbers 1-3, 4-6, 7-9
and 10-12)
a response sheet.
Ask the panellist to fill in the following response sheet.

SAMPLE
CODE NUMBER

WHAT IS THE FLAVOUR OF
THE JELLY?

Christine and Ed, hungry after a long day at work,
walked into the conference room of the Allgo Food
Company for taste testing. They were the last of the
20 people to sit down at the large table in the middle of
the room. Visible in the centre of the otherwise empty
table were five trays of the new dips the tasters were
to sample.

The trays were labelled: (1) hot and spicy, (2) cajun,
(3) curry (Ed shuddered because he hates curry of any
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11. After the panellists have completed the tests, record the
responses in a table of results like the one below or on a
computer spreadsheet.

FLAVOUR COLOUR | CORRECT | INCORRECT

Orange Red

Orange

Yellow

Blue

Strawberry Red

Orange

Yellow

Blue

Lemon Red

Orange

Yellow

Blue

Conclusions

1. How often was the flavour choice correct for:
a) the orange-flavoured jelly
b) the lemon-flavoured jelly
c¢) the strawberry-flavoured jelly?

2. What was the overall response by panellists to the blue jelly?
Why do you think this occurred?

3. What reasons can you give for so few colourless food products
being on the market today?

kind), (4) satay and (5) Szechuan. A food technologist
explained to everyone that they were to sample each
dip in order to identify which flavour they liked best
and which texture was the most appealing. Everyone
was given a score sheet to complete. The technologist
said he would return in 20 minutes to see how people
were going. In an effort to make the correct choices,
Chris and Ed talked freely with the people sitting
beside them.
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Carefully consider the article on the previous page.
Remember that this is not just a comprehension task;
use the stimulus material along with your knowledge of
sensory testing to complete the tasks ahead.

1. What kind of sensory test is being used in this case?

 FE NN EEN NN

2. What correct testing procedures are being used?

3. What factors would interfere with the reliability of this
food test?

4. What would be a more reliable test (or tests) for the
Allgo Food Company to conduct?

[ E N NN NN NENENNENRNNN]
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REVIEW QUESTIONS

Remember
1. Name the senses triggered in the following examples.
a) Sally closed her eyes and savoured the creamy, velvety
chocolate.
b) Amy remembers that she loves hearing the snap, crackle
and pop of rice bubbles.
c) Lee knew what was on the menu for tonight’s dinner as
soon as he opened the front door.
d) The meringue fresh out of the oven looked golden and
delicious.

Apply

2. What kind of information are food manufacturers looking for
when they do sensory tests?

3. What went wrong in the following sensory tests.

a) The panellist had to choose which of chocolate bars 1, 2
and 3 tasted the best.

b) Betty just finished a big heavy meal before she took part in
some taste tests.

¢) Adrian had a heavy dose of the flu but didn’t want to let
anyone down so he went along to be a taste tester.

d) Josey and Julie were doing some taste testing together and
both agreed they liked sample A best.

Explain how different sensory tests should be conducted to

ensure accurate results.

E

Do an activity

5. Working in pairs, test how well your nose detects the aroma
of foods. Each student brings three different foods to school.
Blindfolded, everyone guesses what the food is. After the
experiment, write a paragraph about why the aroma of food is
an important factor in helping us decide whether we want to
eat certain foods.

Consumer sensory assessment

Consumers conduct their own sensory tests every time they
make a food choice. Although they do not have the time,
money or experience to carry out elaborate sensory tests
as food manufacturers do, they do make choices based on
what their senses tell them. Consumers choose most of the
food they eat from supermarkets, but they also make food
choices in restaurants (especially smorgasbords and take-
aways), cinemas, sports arenas and clubs. Food is available
at virtually every function and social occasion these days.

Supermarket shopping — sensory

assessment

When buying food, as well as considering the nutritional

content of the food and the money available, consumers

make critical judgements on the following characteristics:

o unwanted extras — garnishes, extra liquid and so on

o overall physical appearance — the food’s colour, general
shape, turgor and amount of fat

e smell or aroma

o anticipated taste (Remember that taste is a combination
of smell and taste.)

o known texture or anticipated texture — consistency, mois-
ture content and mouth feel.
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Pour some off
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20 much fat
on thal piece! Can I
have the one here at
the front? g

Consumers getting exactly what they want — value for their money!
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Choosing fresh flesh foods
Flesh foods include meat, poultry and fish.

Meat

In general, the type and age of an animal determines the
quality of its meat. For example, the meat of older animals
is considered more flavoursome. Expensive cuts of meat are
usually more tender than less expensive cuts, and this may
affect the cooking time.

d
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Meat will be at its best quality if:

* itdoes not look stringy and does not have too much visible
connective tissue or gristle, unless stewing or casseroling
is planned

¢ the flesh is moist and bright red in colour, with a fresh
appearance. Butchers sometimes use special lights in their
windows to make meat look a brighter red.

» not too much fat is visible on the outer edges

» the amount of bone is suitable. For example, a large bone
is desirable when making soup.

» a‘packed’ date is clearly visible on pre-packed meat.

In general, you can judge meat to some degree by its
appearance. Beef should be bright red, firm and finely
grained. There may be marbling, as indicated by flecks of
fat through it. Lamb should be a light reddish-pink colour
and very tender, with an even edging of firm white or pink
fat. Pork should be pale pink, firm and moist, with pearly
white fat, and may have finely grained flesh. Veal should be
very pale pink and usually with no or very little fat.

Poultry
Poultry includes domestic birds such as chickens, turkeys
and ducks. Chicken is one of the most popular foods and
its consumption has been increasing over the past 50 years.
It can be purchased fresh or frozen. Whole birds are avail-
able, as well as separate components that may be sold with
or without skin and bones. Examples of different cuts of
chicken include whole or halved breasts, breast fillet, drum-
sticks and thighs. The method of cooking and the cooking
time are largely dependent on the bird’s age and the size of
the piece.
In general chicken can be classed as:
» poussin or spatchcock (aged about 6 weeks old)
spring chicken (aged about 8 weeks old)
» roaster (under 6 months old)
boilers (atleast 18 months old), which usually have tougher
meat and need moist methods of cooking to tenderise the
flesh.
When selecting fresh poultry, the following characteristics
should be considered:
o plump with a fresh, clean smell
» no broken bones
» fresh-looking, unmarked (no tears, cuts or bruises), with
moist, light cream-coloured skin
¢ pink flesh with no bruising
e firm, plump breast and thighs.

[ ]

Fish
A large variety of good quality seafood is available in
Australia today. However, seafood is a very perishable food,
so take great care when buying it. When selecting pre-
packed seafood of any kind, check the ‘packed’ date.

The main types of seafood are fish and shellfish. There
are two types of fish:
« white fish, such as haddock, whiting and cod
e oily fish, such as herrings, sardines and salmon.

»
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The freshness of fish is indicated by:

bright, bulging and clear eyes

bright skin or scales

red-pink gills

a body surface free of dirt and thick slime

firm flesh (leaving no imprint after being pressed)
no browning or drying around the edges

an odour of sea water or seaweed (avoid if it has a strong
fishy odour or smells of ammonia).

There are two types of shellfish:

o crustaceans, such as lobster, prawns and crabs

» molluscs, such as oysters, scallops and mussels.

When buying seafood, check that the product is packed
in ice and not lying in a pool of water. Mollusc shells
should be firm and tightly closed, or if open, should close
when tapped gently. Feelers on crustaceans should be
long; broken feelers may indicate that the product was at
least partly frozen before sale.

Choosing fresh fruits

The fruit you choose depends on whether you want to pre-
serve it, cook it immediately or eat it raw. But as a general
rule, fruit should be:

o abright colour, typical of that fruit

o free from cuts and bruises

e the correct degree of ripeness (Buy bananas slightly green
if they are to be kept for a few days, or buy a soft ripe avo-
cado for tonight’s salad.)

clean

free from visible mould, decay and dark spots on the skin

plump, not dehydrated.

Sometimes wax is sprayed on fruit to help it keep in cold
storage and to give the fruit a shiny surface that is more
appealing to the customer.

Choosing fresh vegetables

The choice of vegetable depends on what you are going to
do with it. However, vegetables should be:

o generally uniform in size

¢ firm to the touch

e an appropriate colour for the vegetable (The darker
the colour of green or orange vegetables, the higher the
vitamin and mineral content is.)

free from visible mould, decay, cuts and bruises
exhibiting the appropriate turgor. (Leafy vegetables should
not be brown around the edges or limp.)

Choosing frozen foods

When selecting frozen foods, look for:

packaging that has no cuts or tears

areasonable use-by date

no build-up of frost on the outside of the package
no crushed edges



© no dried spots visible through the packaging, which could
indicate freezer burn

o movement of small foods within their package. If the food
is a solid block, it may mean the food has been allowed to
thaw and refreeze.

o storage below the freezer line in open freezers. If the food
is above the storage line of the freezer, the temperature
will not be low enough to prevent partial thawing. When
the food is refrozen at home, more damage will be done,
as more crystals form and more liquid is lost from cells.

REVIEW QUESTIONS

Remember
1. Make a list of the factors that influence a consumer’s decision to put
a food product in their supermarket trolley.

Apply
2. Would you buy any of the food items described below? Give reasons
for your answer.
a) The fish looked a bit slimy and the eyes were missing.
b) The meat was a dark brown colour.
¢) There was no use-by date on the fish.

Do an activity
3. Visit a supermarket and describe how the store design and layout of
food appeals to consumer senses.

Layout of food for visual appeal

Food presentation describes how food is arranged, decor-
ated and garnished on plates, platters, trolleys, and buffet
or smorgasbord tables. When a person chooses and eats
food, all the senses are operating, so it is important when
preparing food to keep the presentation in mind.

The most successful cooks realise the importance of
presentation and spend much time on suitable garnishes,
the arrangement of food on serving dishes, and the table
decorations.

You might ask why food presentation is important at all.
If people are hungry, they will eat whatever is put in front of
them. But food should look good as well as just filling the
stomach.

Plate presentation

The visual appeal of a meal can be enhanced by taking care

in plating and serving. Here are some handy hints.

1. Use good quality plates that are not chipped or cracked.
Damaged plates can be unsightly and may harbour
undesirable micro-organisms in the cracks.

2. Plate food neatly so that colours, textures and flavours
are coordinated.

3. Don't overcrowd the plate and have food spilling out to
its rim.

4. Avoid stacking food so high it topples over before it
reaches your guest.

5. Don't smother food in sauce. Try using a squeeze bottle
s0 you can control the amount of sauce you add.

6. Use a garnish only if it improves the appearance of the
meal.

7. After plating the food, make sure that the plate edges are
clean and do not have fingermarks, drips or crumbs of
food.

8. Serve a portion size appropriate to the person who is to
eat the meal.

Some think that plating food is an art. Simplicity often works best.

Garnishes

Garnishing refers to the trimmings applied to a savoury dish
to improve its appearance — for example, a sprig of parsley
added to the side of a roast chicken platter or radishes cut
into roses for the top of a salad. Decorating usually refers
to the brightening up and enhancing of pastries and sweets
by using interesting shapes and contrasting colours and/or
textures — for example, decorating the top of a pavlova with
strawberries, kiwifruit and whipped cream. For convenience
we will use the word ‘garnish’ to represent both processes.

¢
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Garnishes are used for one or more of the following
reasons:
to add a focus of interest
to add colour
to add contrasting textures
to add contrasting shapes
to show the ingredients used in the dish — for example, a
lemon wedge served with a fish casserole helps to identify
the dish
to add a theme.

3

Garnishes can be used to good effect but it is often wise to keep them simple.
A sprig of parsley can look more sophisticated than an elaborate garnish.

A little extra time and effort spent decorating food can turn
the already attractive meal into an experience to remember
— avisual masterpiece. Garnishes can brighten up even the
most basic of meals.

TABLE 4.4 Garnishes and the foods they decorate

Garnishes are made using either raw or cooked food.
(Most fruits and vegetables can be used as garnishes for a
variety of dishes.) Foods can be:

o sliced — smoothly (lengthwise, crosswise, wedges) or
crinkled (fanned, spiralled, twisted)

shredded — julienne, thinly

scored

curled

piped through a bag

carved or turned.

Like any form of decoration, garnishes should be used
in moderation. Too many different types used on the same
plate will look messy.

Several classic garnishes are easy to do and will liven up a
meal: butter curls, dashes of paprika, pieces of parsley and
grated cheese, for example, on savoury food, and a sprinkle
of icing sugar, whipped cream roses, and curls of chocolate
(caraque) on sweets.

Practise making some of the garnishes mentioned
below in table 4.4, using a flex knife or sharp paring knife.
Remember to wash the vegetable or fruit before turning it
into a garnish, because people often eat garnishes!

Food styling

A food stylist has the task of creating pictures and moods
with foods that are on display. The display may be for an
actual function, such as a buffet, or for photography. The
food stylist may be a trained chef or a person who has
worked with food and has a lot of creative ability. The stylist
does not usually make the food to be displayed, but deco-
rates or arranges it so it looks appealing.

The food stylist works with a theme in mind. A stylist
preparing a display for the Heart Foundation, for instance,
would have to consider the low-fat approach when selecting
and arranging food. Obviously, a trim lamb dish would not
be served with a rich bernaise sauce for such a client.

In general, there are three tasks for the food stylist. First,
keeping the theme in mind, all of the pieces necessary
for the table setting are collected and arranged. This can
include:

o atablecloth or mats, and napkins
o table decorations that reflect the theme of the
presentation

FOOD TO BE GARNISHED INTERESTING GARNISHES

Savoury salads

Edible flowers such as pansies and nasturtiums, croutons, whole or chopped nuts, olives, hard-boiled eggs,
cooked prawns, sundried vegetables such as capsicum and eggplant

Fruit desserts and salads
strawberries and blueberries

Unsalted nuts, cooked citrus peel, mandarin or orange segments, flaked chocolate, puréed berries such as

Meat dishes Dried tomatoes, hard-boiled eggs, green or pink peppercorns, carrots, sprigs of herbs such as rosemary and
watercress
Seafood Avocado wedges, chives and parsley, olives, lemon wedges
Poultry Whole or puréed fruits, carrots, cooked citrus peel, mandarins or oranges, green or pink peppercorns
D
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o plates, bowls and serving dishes
o serving utensils, such as spoons and tongs

e cutlery and glassware.

The second task of the food stylist is to decorate the food
to be presented. This could involve piping whipped cream

on a cake or combining two different coloured soups in a

All of these items are hired, bought or perhaps loaned swirled pattern in

by the manufacturer. As you can imagine, this collection
takes a lot of time to organise, and good contacts are

needed.

Decorator tool

Create aV cut by pushing
the point of the tool through
the middle of the fruit or
vegetable. Make another
cut the same way right next
to the first one. Continue
making these cuts alongside
each other.

Garnishing knife
Create crinkle or

wavy cuts in

firm vegetables

— potatoes, radishes,
turnips and cucumbers
— for French fries, tossed
salads and hors d’oeuvres.
(Beets and carrots can

also be cut in this way,

but it is best to parboil
them slightly beforehand.)
Place the peeled or
unpeeled vegetable on a
cutting board and slice the
vegetable 6 millimetres in a
crosswise direction.

Garnishing tools

CASE STUDY §

Spiral slicer
Make decorative spiral
ribbons. Insert the screw

Rotate the tool clockwise.
The screw will work its

and at the same time the
blade of the tool will slice
spiral design.

of the tool into a vegetable
until the screw is in halfway.

way through the vegetable

a soup terrine.

Flex knife

Create shapes with this knife that is
specially designed to give contact
near the tip of the blade as well as
the edge.

a

Twin curl cutter
Hollow out fruits and
vegetables and at the
same time create curls

removed.

of the flesh that has been

The third task of the stylist is to arrange the food on or in
the dish in an attractive manner. Garnishes are important
in this task.

FOOD FASHION

Chapter 4 Sensory characteristics of food and food presentation

Stylists can present food that looks good,
even if its taste doesn't match its looks. Bridie
Smith reports.

When Pamela Stevens prepares a roast
chicken, she needs about half a litre of dish-
washing liquid and a couple of packets of
Chux wipes. And that’s before the washing
up.
These kitchen staples — along with
blowtorches, paint brushes and tampons
— are among the tools food stylists and
photographers use to create the mouth-
watering images that adorn food packag-
ing in supermarket fridges, freezers and
shelves.

Stevens, a Melbourne food stylist and
corporate chef, has been in the business
for 10 years. She can transform a pasty-
coloured chook with pimply skin into

0................................
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a mouth-watering, got-to-have-it-now roast
chicken fit for any ad campaign. All she
needs are a few unconventional ingredients.

‘We stuff the raw chicken with Chux
wipes and coat it quite heavily with paris-
ian essence and dishwashing liquid, which
makes it look like it’s crackling, while the
essence gives it a really golden colour’, says
Stevens, who also teaches food presentation
and styling at Swinburne University’s Prah-
ran campus. A chicken looks much better
when it is raw, as it’s got all its moisture in it
and it's plumper.’

Better for the camera, that is.

Likewise, a gooey caramel topping drib-
bling over balls of ice-cream is likely to be
concocted from coloured liquid plaster.
And lasagne, which is prone to collapsing at
the wrong moment, is often uncooked and
layered with cardboard, which is hidden by
the meaty sauce.

‘You have to be able to stabilise the lay-
ers without showing the cardboard, which
holds it up and stops its layers running into
each other’, Stevens says.

And getting rice to hold its steam for the
camera? Look no further than a couple of
tampons soaked in cold water and micro-
waved. Once hidden in a mound of rice, the

tampons are a stylist’s best friend, providing
steam long after the camera has stopped
clicking.

But food stylists insist their job is to
enhance, not misrepresent, products. Yarra-
ville food photographer James Vlahogiannis
says the days when ice-cream was replaced
with mashed potato for a shoot are largely
gone.

‘Now the look is very natural, not too
staid, not too contrived, not too perfect’, he
says. ‘Our job basically is to make the food
look as good as we can, given the brief.’

Where does the line between true rep-
resentation and misleading labelling begin
and end? Often it is the message, rather
than the methods, that catch the attention
of consumers and authorities.

In March this year Cadbury Schweppes
was ordered to re-label its Cottee’s banana
mango cordial after the Australian Com-
petition and Consumer Commission com-
plained that the label — bursting with
pictures of ripe mangos and bananas — was
misleading, given the cordial had not come
within coo-ee of either fruit.

The Federal Court rejected Cadbury
Schweppes’” argument that the words
‘flavoured cordial’ were enough to tell

consumers the cordial didn't contain any
fruit. The cordial has since been removed
from sale.

A Cadbury Schweppes spokesman said
the company was always looking at new
ways to help consumers make informed
choices when selecting products, and that
‘correct labelling at all times across our
entire product range is one of the compa-
ny’s highest priorities’.

The Food Standards Code requires
manufacturers to present a truthful rep-
resentation of the product on packaging.
However, this can be open to interpretation.
A Consumer Affairs Victoria spokeswoman
said the authority would act on significant,
provable misrepresentations.

‘For example, if they didn’t tell you there
were peanuts in a product it would be a
concern for us’, she said.

Legal loopholes are often defined by
two words in fine print on the pack: ‘serv-
ing suggestion’ Vlahogiannis describes the
phrase as a safety net.

‘It’s giving consumers a suggestion but
also, because of the strict laws, the term
‘serving suggestion’ is there to protect man-
ufacturers’, he says.

Source: The Age, 27 November 2004.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of food styling to complete the
tasks ahead.

1. Describe some typical items in the food stylist’s tool
box.

Job opportunities for food stylists occur mainly in situ-
ations where food is to be photographed, such as in the
production of cookbooks, magazines, posters and television
advertisements.

Television advertisements sometimes present food in
ways that can be achieved only using special effects. We
know we could not get cooked rice to take the shape of a
rack of lamb without the use of hairspray and glue, but it
is a catchy gimmick. The television advertisements are
designed to gain our attention and encourage us to buy
a certain product, not always to show us what a finished
product actually looks like. This is the task of the cookbook.

Publishers of cookbooks and magazines realise they have
to show pictures of food that can be made and eaten in the
home. While we can never hope to match the art of the food
stylist, we can present a close approximation of food from a
photograph. If we take the time to wipe the drops of sauce
off the plate, to brush dried-out parts of the food with oil, or
to spray wilted food with water, our food presentation will
certainly improve.
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2. What are some of the food stylist’s tricks of trade?

3. Do you think it is misleading the consumer to use such
tricks?

4. What look are food stylists currently trying to capture
according to photographer James Vlahogiannis?

Food photography requires special skills and equipment,
as well as considerable patience.

With digital photography, the effect of a food display can
be viewed within minutes. Most food photographers work
with an SLR digital camera, zoom lens, computer software,
such as Adobe Photoshop CS2, and a laptop computer. With
digital photography, an unsightly blemish or bruise on a
food can be edited out.

As with any photography, lighting is very important.
The food should be evenly lit from the sides and top. If an
undesirable shadow appears (on the inside of a pie that has
had a slice removed, for example), a mirror can be used to
focus light on the shadowed area. This creates a three-
dimensional feel or depth.

Food photography these days is about simplicity and
freshness. Donna Hays has been the trend setter in this area
with white plates and single dishes that are not overcrowded
with food. The food just looks crisp and fresh with the min-
imum of fuss. Colour in food photography may be added
with the props, such as placemats, glasses or napkins.

Several general rules when photographing food include
the following.



Control the colour of the food.
Bright colours indicate the freshness of the food — for
example, dark green broccoli with no yellow patches, and
bright red tomatoes with no brown spots or blemishes.
Colours should contrast — for example, light and dark,
patterns and plain, subtle colours for softer foods and
bright colours in turgid foods.
Cooked food looks darker and overcooked, so only partly
cook the food to be photographed.

Make hot food look ‘hot’ or cold food look ‘cold.
Put partly cooked food about to be photographed into the
microwave on high for 30 seconds to produce steam.
To make a food appear golden brown, brush the surface of
the food with paprika and brown food colouring, or brush
with oil or a sugar and water syrup.
To make food look chilled, spray cold water on its surface. 2,
To photograph a cold drink, place ice cubes in the con-
tainer then spray the outside with a fine mist of water until
the drops roll down the glass. Plastic ice cubes may be
used to avoid having to replace melted cubes.

Make the food look ‘life sized’. (Cameras tend to flatten food

and reduce its overall size.)
Create height by arranging food in uneven layers, not
laying it flat on the plate.

Make decorations taller than the food — for example, han-
dles on baskets that show above the food.

Use glasses with medium-sized stems as part of the shot.
Use different heights in the plates, bowls and serving
dishes.

Cut or make food pieces larger than you normally would
— for example, make large, uneven-sized biscuits.

REVIEW QUESTIONS

Remember

1. What is the name of the garnishing tool that:

a) cuts fruits or vegetables into a continuous curled ribbon
b) creates wavy cuts

¢) scoops the soft inside out of fruits and vegetables?
What does a food stylist do?

Apply
3. Discuss the value of using garnishes in meal presentation.

Do an activity

4. Create a food photography album with at least five photographs of
food. Beside each photograph describe the methods you used to
make the food look more appealing.

PLATE OF ORIGIN

by JOHN NEWTON

Dots, dashes, stacks and garnishes. To some
chefs, presentation is a food fad. To others,
it'’s an art form.

Plating— how food is presented to the diner
— has been a universal preoccupation of
chefs. They know that how food looks is, if
not as important as its taste and smell, then
well worth fussing over. And fuss they do.

‘I hate patterned plates), says Peter Gil-
more of Quay. ‘I hate brightly coloured
plates. The only thing I'd consider other
than white is Japanese ceramic.’

Just as there are fads in ingredients
— from sun-dried tomatoes to truffle oil
— so there are in how those ingredients
appear. Think dots and dashes, froths and
foams, the kiwifruit garnish, the stack and
the turned vegetable. An anything-goes
approach currently reigns, which is another
way of saying there’s no way of telling what
your food’s going to look like when you're
eating out.

If there are no rules, then there are
schools, represented by the French food-
as-fashion approach at one end of the
spectrum and the Japanese seasonal and
minimal style at the other.

For some, the plate is the canvas, the
food the medium. The resultant work of art
should create involuntary gasps of admir-
ation as it’s set down in front of the diner.
For others, the plate is the flat thing that

carries food to the table so the customer
can eat it.

Gilmore sits at the artistic end of the
spectrum. His plating might be described
as geometric but, he says, T've edged away
from being so strict.

‘A lot of my dishes are a bit more free
form — but still precise.

‘T love textures and flavours. I love peo-
ple to look at something that is elegant and
beautiful on the plate. The idea of form
comes first — there are textures and fla-
vours I want to achieve — then comes how I
want to fit those ideas onto a plate.”

In the other corner is Icebergs’ Robert
Marchetti. ‘I did about six years on the
floor’, he says, ‘so the last thing I think of is
how the food looks. The first thing is how it
tastes. Then how it goes on the plate. When
my staff ask me, ‘How do we plate it?’ I ask
them, ‘How do you eat it?’

‘I don’t get [when] you get a pasta bowl
and there’s a steak in it. You put a fork on the
side and it slides into the bowl. I'll change
the plating of a dish if I find it awkward to
eat. The other day I did a squid ink risotto
and I put it on a big plate so you don't get it
all over yourself. I don't do aesthetic food.
I'm a humble wog, so my food’s a bit daggy.’

There are some who elevate daggy
to great heights. Consultant chef Diana
Thompson remembers River Café co-
owners Ruth Rogers and Rose Gray launch-
ing one of their cookbooks at The Bathers’
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Pavilion when she was working there. ‘They
insisted we drop the food from at least
30 centimetres onto the plate so it would
look “natural”’

There is an old joke: what’s the dif-
ference between Sydney and Melbourne
restaurants? Answer: about 6 centimetres.
Stacking began in the '80s and continued
through to the '90s and just occasionally
you'll still see tall food being served.

Stacking heads the list of no-nos for
Tony Bilson (of Bilson’s). ‘It comes out of
hamburger culture’, he sneers. ‘It's an Amer-
ican invention and it’s silly.’

Bilson says that a lot of the decoration
on a plate is culturally based. For example,
‘There are two reasons we turn vegetables
— one is to reduce the original to bite-sized
and the second is to display kitchen skills,
highly regarded by the French. Another
example would be the use of pineapple and
glacé cherries on Chinese plates — the col-
ours represent good luck’.

The ’60s

Heavy brown Arabia ware plates to match
huge helpings of brown glazed food napped
(that was the word) with heavily reduced
sauces. Prawn tails swooped out of parfait
glasses.

The '70s

Nouvelle Cuisine explodes in France,
given impetus by the publication in 1977



of The Nouvelle Cuisine of Jean and Pierre
Troisgros, which alerted Australian chefs to
this new way of cooking. Meanwhile, plates
here were patterned Limoges, portions still
generous, vegetables were turned for gar-
nishes or departed the plate to be served
separately. Duck breasts were first fanned.

The ’80s
Along with Nouvelle Cuisine, the virginal
white plate entered the scene — reign-

ing supreme (at least in Australia) ever
since. This new style whipped local Franco-
phile chefs into a frenzy of invention and

decoration. As the decade progressed,
plates expanded and servings shrank.
Nouvelle Cuisine emerged as Cuisine Mean.
Proliferation of the kiwifruit garnish. Until
about '86, food was often scored and striped
from the grill or barbecue.

The ’90s

The stack hit and food shot skywards. Dots
and dashes appeared (tales are told of dishes
taking 5 minutes to dress before arriving at
table, tepid). Mid-decade, foams and froths
roll in from Spain and France. Counter to
all this frippery, the first glimmerings of the

real food revolution appeared. Vogue food
director Joan Campbell’s no-nonsense plat-
ing style (‘just bung it on’) influences British
chefs such as Jamie Oliver.

Today

Anything goes. The return of real food
means a more casual attitude or a lot more
individual artistic expression that won't be
dictated to.

Source: The Sydney Morning Herald,
31 May 2005.

Students learn to:
select appropriate equipment and utensils to produce
quality food products across a range of settings

implement safe and hygienic work practices when
handling food

select and apply suitable preparation methods to
produce quality food products and plate meals for
service across a range of settings

style foods for photography.

Contributes to the following outcomes:
selects appropriate equipment, applies suitable
techniques and utilises safe and hygienic practices
when handling food

applies an understanding of the sensory characteristics
and functional properties of food to the preparation of
food products.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of food preparation and
presentation to complete the tasks ahead.

1. What is current thinking with regard to plating food
attractively? Are there strict rules to adhere to?

2. Describe at least three different techniques of plating
food.

3. Draw a timeline that depicts ‘plating fashion’ from
the 1960s to the present day. You may want to either
describe the fashion or draw it.

4. Your school’s food technology department probably has
few resources available to assist in the presentation
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of visually appealing food. The number and variety of

serving dishes and platters is probably limited. The

dinnerware is usually a basic solid white, yellow or
green colour, and the cutlery is of various sizes and
designs. Work in pairs or groups of three (depending on
the kitchen space available) to:

a) design and prepare a two- or three-course menu
that can be made in two lessons as close together
in the week as possible

b) present the food using only the preparation and
serving resources of the school

¢) photograph the finished product.

Below are some guidelines to help you plan the activity.

Choice of food for the menu

1. Your teacher will tell you the budget. (Remember that
foods out of season will be expensive.)

2. Keep in mind the length of the lesson. Foods that take
longer to prepare than the lesson-time cannot be
included.

3. Consider the cooking experience of each person in the
group. Giving a beginner a complicated dish to make is
not good use of resources.

4. Choose dishes you already know how to make,
because this will save time.

5. Remember the importance of garnishes.

Planning your time

1. Plan your time carefully so all the courses will be ready
for serving at the same time.

2. Include time for arranging the food and making
garnishes.



The messages sent to our brains when eating food
determine whether the experience is enjoyable.

Our enjoyment of food is based on the sensory properties of
food; the senses are smell, sight, hearing, touch and taste
(including mouth feel).

In all aspects of food preparation, cooking and serving, it
is essential to activate all the senses associated with the
enjoyment of eating.

Tasting and evaluating food can be based on subjective and
objective judgements.

astringency food profile
crustacean food stylist
descriptive tests garnishing
descriptive words hedonic scale
difference testing marbling
duo-trio test mouth feel
flavour paired test
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Sensory evaluation uses subjective tests such
as hedonic scales, descriptive words, ranking,
preferences, profiling and difference testing.

Good quality ingredients and appropriate cooking
methods contribute to the overall quality of a meal.

The presentation of the food is important to enhance
food acceptability.

pH
profiling
ranking

two-out-of five test
umami
viscosity

sensory analysis
subjective evaluation
triangular test

turgor
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Chapter
Functional properties of food

In this chapter you will learn about:

Have you ever wondered how so many . ) X . )
different and interesting foods can be « the role of proteins in denaturation, coagulation, gelation, foaming and

made using the same basic ingredients? browning
Combine flour, butter, eggs, milk and sugar « the role of carbohydrates in gelatinising, dextrinising, caramelising and
in different ways and you could end up crystallising
with Portuguese tarts, souffiés, brownies « the role of fats in emulsifying and aerating.
or bread. What happens to food when it You will also learn about the factors that can affect the functional properties
is prepared or cooked is controlled by its of food, including:
functional properties. Understanding the — oxygen
functional properties of food will enable — temperature
you to interpret recipes and assist you - ac!dm./
in creating better quality foods. Knowing — agitation
— enzymes

why is as important in food preparation as - ) ,
knowing how! addition of other ingredients.

Making food look this good is a skill. As with all
skills, practice makes perfect. Understanding what

is happening to the ingredients as they are prepared
increases the chance of creating a masterpiece. Do
you ever go to a specific shop and buy a particular
food because they make it so well there? Try analysing
the characteristics of the food, and use the information
in this chapter to assess why another shop’s product
is not as good.




Given that nutrients determine the way a food looks, tastes
and feels, this chapter investigates the main nutrients and
the changes that each one undergoes.

Proteins

We all know that protein is essential to our diet and can be
obtained from foods such as meat, fish, dairy products and
eggs. But, scientifically, what is a protein? Proteins are made
up of individual building blocks called amino acids. There
are 22 amino acids, which can be combined in many ways
to produce thousands of different proteins. Our bodies con-
tain about 30 000 different proteins, of which only 2 per cent
have been accurately described. Individual amino acids
are joined together by peptide bonds to form polypeptide
chains, much like a single strand of beads. Each strand

twists back on itself to form a coil or spring shape because
one part of the amino acid attracts another. These attrac-
tions usually occur between hydrogen atoms or wherever
sulfur occurs as part of an amino acid.

Attractive

R 2 K % forces

AR andh g

Amino acid

Peptide bond holding the
two amino acids together

The polypeptide structure of

a protein is coiled because
attractive forces exist between
one amino acid and another.

The shape of a protein chain determines the characteristics of the foods in
which it is found. Which do you think would be stronger: a protein with a
twisted strand structure or one with a rounded structure? Which structure do
you think would be the easier to alter during food preparation?

Strands of protein always arrange themselves in groups
of three or four in a coiled or helix shape. Attractive forces
not only operate along a single protein strand, causing it to
coil, but also exist between protein strands. If the sulfur or
hydrogen atoms in one protein chain are positioned close
to the equivalent in another protein chain, they either
react to form a disulfide bridge (often called a salt bridge)
or are attracted and form a hydrogen bond (or H bond).

Structure of proteins

Fibrous

v

]

Wheat & baked
products

These are all protein foods but they have different textures and uses in food.
The structure of a protein affects the qualities of the food and how it reacts
during food preparation.

\ Globular
S EA

Yoghurt
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These attractions and reactions determine the shape of the

protein, which can be in one of two basic structural forms:

1. fibrous proteins, where the coiled helix structure is elon-
gated to form a strand. Fibrous proteins are found in the
muscle fibres of meat, poultry and fish, and also in prod-
ucts made from flour that contain the protein gluten.

2. globular proteins, where the protein stands are twisted
into a rounded, compact shape. Globular proteins are
found in:

eggs — albumin in eggwhite, and vitellin and vitellenin in
egg yolk

milk and dairy products — caseinogen, lactalbumin and
lactoglobulin

enzymes — present in the cells of all living things. The
presence of enzymes in foods is most easily seen in fruits
and vegetables; they are responsible for the process of rip-
ening and for the browning reaction that takes place when
fruits are cut and exposed to air (enzymic browning).
Enzymes are also used by food processors, such as cheese-
makers, to create specific reactions in foods.

Each protein has its own combination of amino acids — its
own fingerprint. This means each protein is slightly different
from all other proteins, has specific functions and under-
goes specific reactions. However, there are some reactions
common to all proteins, the two most important in food
being denaturation and coagulation. These changes occur
when the structure of a protein is altered by:

the application of heat

mechanical action (agitation)

the presence of acids or salt

enzymic action.

Denaturation occurs when the bonds holding the helix
shape are broken and the strands of the helix separate and
unravel. Whether this change is visible in food depends on
the protein type. Globular proteins denature very easily and
denaturation is easier to see. Add some lemon juice to a
glass of milk and observe the change in the texture of the
milk. The foam created when beating eggwhites is also a
visible sign of denaturation. Acidophilus (acid-producing)
bacteria are present in yoghurt for more than just their
nutritional benefits; they denature milk protein to make it
more digestible.

The denaturation of fibrous proteins, however, is less
visible. The structure of the protein is stronger and there-
fore less affected by factors that easily alter the structure
of globular proteins. Given time, however, fibrous proteins
denature and the process is identifiable. For example, tough
cuts of meat are often marinaded overnight in acid ingre-
dients to make them more tender. The acids denature the
collagen, reducing its strength and reducing the amount of
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pressure needed to break it apart, thereby giving the meat a
more tender mouth feel.

Coagulation is a more visible process than denaturation;
it occurs when denatured proteins separate from other
nutrients and solidify. When denaturation continues to the
point that the unravelled protein strands begin to rejoin
with other strands, a solid mass is formed. These coagu-
lated protein strands can bind liquids to form soft, elastic
solids (gels); for example, mixtures containing gelatin
thicken when they cool. However, if proteins overcoagulate,
they shrink and toughen, forcing liquid out from within the
proteins.

Factors contributing to denaturation and
coagulation

Temperature

Heat causes proteins to denature or unravel. The higher the
temperature is, the more quickly proteins denature and then
coagulate or clot. Even the temperatures during preparation
can affect the functional properties of proteins. For example,
beating eggwhites that are at room temperature gives a
different volume of foam than eggs taken straight from the
fridge. Which do you think would give you more foam?

)

e

The difference between an enjoyable breakfast and a disappointing one! Time
and temperature control are important to maintain the quality of proteins.
When an egg cooks, the clear eggwhite (which is mainly protein) starts to
coagulate at 60 °C and the yolk is firm when the temperature reaches 68 °C.
If you continue to cook the egg, the protein shrinks.

Cooking meat also illustrates the effect of temperature
on proteins. Whenever you order steak at a restaurant and
are asked how you would like it cooked, you are actually
advising the chef whether you would like all the proteins
in the steak coagulated (a ‘well done’ steak) or partially
denatured and coagulated (such as ‘medium rare’). As the
internal temperature of the meat increases during cooking,
so does the degree of coagulation.



Does low temperature affect the functional
properties of proteins?

Syllabus outcome

Students learn to:

» investigate through experimentation the factors that affect the
functional properties of foods.

Contributes to the following outcome:

« apply an understanding of the sensory characteristics and
functional properties of food to the preparation of food products.

Aim

This activity seeks to show the impact of low temperature on the

functional properties of proteins. When beaten, eggwhites can

denature and form a foam. Eggwhites that are cool when beaten

produce a different quantity of foam from eggwhites beaten when

at room temperature.

Equipment

For this experiment, some groups will use refrigerated eggs
while other groups will use eggs at room temperature. All other
ingredients must be refrigerated. The following equipment should
be chilled in the freezer for at least 15 minutes before use:

o 2 medium bowls, metal if possible

o 1 or 2 sets of beaters from electric mixers

» metal spoon or rubber spatula

o shallow metal trays (2 bar tins or 1 lamington tin)

o aluminium foil

Groups using eggs at room temperature need to chill only one of
the two bowls.

Method

Al factors relating to the production of the ice-cream should be the
same, including the same size and shape of equipment. The quality
of the ice-cream depends on the speed of preparation; groups must

How would you order your steak
at a restaurant? Would you order it
slightly or fully coagulated? What
is it about the texture of the meat
that makes you prefer it cooked
that way?

be organised and work quickly so that their ingredients remain
cold.

Making ice-cream

1. Separate the egg yolks from the eggwhites. Put the eggwhites
into another bowl.

2. Whip the cream until stiff peaks form. Add the egg yolks and
vanilla, beating slowly until lightly combined.

3. Fold flavourings into cream using spatula or metal spoon.
Refrigerate while beating eggwhites.

4. Beat eggwhites to soft peaks. Gradually add sugar while
beating, and continue until stiff peaks form.

5. Fold eggwhites into cream mixture.

Remove metal trays from the freezer, fill and cover with foil.

7. Putice-cream in the coldest part of the freezer and allow to
freeze overnight.

Ice-cream recipe

2 large eggs or 3 small eggs

300 mL fresh cream

3 teaspoons vanilla

/3 cup of one or more flavourings: finely chopped or grated
chocolate, chopped cherries, mango purée, frozen berries, syrup or
topping, pecans, sultanas (hydrated in fruit juice)

Y2 cup caster sugar

Results and conclusions

1. Before making the ice-cream, predict which of the ice-creams
will have the greater volume. Give a reason for your prediction.

2. Compare the volumes of the ice-cream before being put in the
freezer. Were your predictions correct? If not, what reasons can
you suggest for the different volumes?

3. Compare the volumes of the ice-cream after freezing.
Suggest reasons why the volume may have decreased during
freezing.

Chapter 5 Functional properties of food
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ACID Increasingly acidic NEUTRAL
0 L’ ‘ 7
pH2: pH6:
lime eggs, milk,
juice, potatoes, meat
lemons, chicken, fish
vinegar
9 L pHs:
pH3: — bread pHT:
apples, - pHa: water
mineral tomatoes,
water pineapple,
fruit cake
pH3-35:
red wine,
white wine
The pH scale of common foods and liquids
Acidity

When the pH is less than 7 (indicating acidity), proteins will
denature. pH refers to the acidity or alkalinity of a substance
and is measured on a scale of 1-14. A substance with a pH
of 7 is considered to be neutral — neither acid nor alkaline.

Acids cause proteins to denature by attacking and breaking
the salt bridges between amino acid strands. We use this to
our advantage when we marinade meats in acidic mari-
nades or create a range of thickened dairy products. Sour
cream and yoghurt are both made by adding lactic acid-
producing bacteria, in a bacterial culture, to pasteurised
milk. During processing, the bacteria produce lactic acid,
which causes the protein caseinogen in milk to coagulate
and the product to develop a slightly sour taste. It should
be noted, however, that food manufacturers are simply
recreating a natural process in a controlled environment.
Milk has always contained these bacteria; they are respon-
sible for the souring of milk and the accompanying physical
changes. The curdling of soured milk is simply coagulation
and the odour is a by-product of the bacteria present. The
souring of milk occurs more quickly at temperatures above
5°C as bacteria are more active in warm environments.

Acids have a sour taste and a pH reading below 7.
Common acids found naturally in foods include citric acid
(from citrus fruits such as lemon and limes) and acetic acid
(found in vinegar). All of these acids are considered weak
acids because their pH is above 2.0. Lemons and limes have
a pH of 2.0-2.2. (See table 5.1 for common acids in foods.)

Alkalis have a bitter taste, feel slippery in the mouth and
have a pH above 7. Alkalis also denature proteins, but they
are not commonly found in food, except for sodium bicar-
bonate (baking soda).

Agitation

Agitation causes proteins to denature. Agitation in food
handling is usually in the form of kneading, mixing, whip-
ping or beating. Such mechanical action during food
handling causes the protein strands to stretch. This is clearly
desirable when making ice-cream, bread and most cakes.
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Increasingly alkaline ALKALI
‘ 14
pH8:
eggwhite
pHI:
soda bread
TABLE 5.1 Some common acids found in foods

Citric acid Citrus fruits (oranges,
grapefruits, lemons, limes),
cranberries, raspberries

Malic acid Apples, peaches, grapes,
rhubarb, cherries, apricots,
strawberries

Oxalic acid Rhubarb, ripe pineapples

Acetic acid Vinegar

Tartaric acid Grapes, baking powders

Benzoic acid Cranberries

Acids are essential ingredients in many foods and they contribute to the
specific characteristics of the food. Acids may also be added by manufacturers
to give specific characteristics. An additive number code listed on a label

does not mean the additive is artificial; it may just mean that it does not

occur naturally in the food in the quantities needed to provide the desired
characteristics. Brainstorm some reasons why manufacturers may add acids
to foods.

However, too much mixing or beating stretches the strands
until they break and denatures the protein. Overbeating
eggwhites causes them to clot, which is not acceptable for
products requiring a smooth, fluffy texture such as a
pavlova.

Enzymes
Enzymes are chemical substances that act as catalysts
in chemical reactions. Catalysts assist chemical changes
without actually becoming involved in the reaction.
Human digestion would not be possible without enzymes.
Enzymes make it possible for the body to break down large
molecules, such as protein molecules, into smaller units so
they can be absorbed and used by the cells. The protein-
splitting enzymes that assist with the digestion of protein
break the strands of amino acids apart. The destruction of
the peptide bonds then breaks each strand into its indi-
vidual amino acids.



It is also possible to use enzymes when preparing food.
Enzymes can be used to tenderise meat. Enzymes found
naturally in the meat can denature the tough protein elastin,
but this ageing process takes a number of days. Soaking
meat in a marinade containing one or more protein-split-
ting enzymes can speed up denaturation. A marinade con-
taining pineapple juice, for example, contains the enzyme
bromelin. The bromelin denatures the protein myosin on
the outside of the meat muscle, as well as the elastin and
collagen in connective tissue surrounding the muscle. If a
fork is used to pierce the meat, the enzyme can act on inner
layers as well. Denaturation speeds up when heat is added,
so marinades work better at room temperature than in the
refrigerator. Two other common tenderisers are papain
(made from unripe pawpaw) and ficin (from figs).

The enzyme rennin is sometimes used to coagulate milk
in cheesemaking. Rennin, which occurs naturally in the
stomachs of calves and human infants, is commercially
available in the form of a powder called rennet. The func-
tion of rennin in the body is to clot milk for digestion into a
soft solid coagulated mass, called a curd. In cheesemaking,
the clotted mass is cut with fine wires to break the curd,
releasing a liquid called whey. The curd is then processed
further with heat, agitation, salt and other ingredients to
produce a variety of cheeses. The whey is heated again
to coagulate any remaining proteins, producing ricotta
cheese.

1. Raw milk entering the factory is tested for quality,
including microbial levels, chemical residues (med-
ications given to cows) and cream content.

2. The milk is pasteurised (heat treated) to destroy
harmful bacteria before being cooled and poured

Have you ever thought of making your own cottage cheese or yoghurt?
These foods have been made traditionally by hand for centuries. Why not
give it a go? You can buy junket powder and yoghurt starter kits from the
supermarket. Research some recipe ideas in cookbooks or on the internet.

Salt

Sodium chloride or salt can denature and coagulate pro-
teins. Have you ever wondered why recipes for boiled eggs
state they should be cooked in salted water? If the eggshell
cracks during cooking, the salt in the water helps minimise
the loss of white from the shell by increasing its rate of
coagulation and sealing the hole with solid eggwhite. Salt is
added when making cheese to increase the firmness of the
curd; it does this by increasing coagulation of the curd and
forcing water out from within the proteins. Salt also helps
protect the cheese from the growth of micro-organisms.

into large containers called vats, each holding
around 20 000 litres.

3. Lactic-acid-producing bacteria and rennet are

added to the milk to coagulate the proteins. The
bacteria also contribute to the flavour of the cheese,
while the rennet is responsible for setting the milk
as junket (thickened protein curd holding liquid
whey). The mixture is warmed slightly and agitated
so that coagulation occurs quickly.

4. The curd is cut using wires to release the whey. The

mixture is then agitated gently and heated to 37 °C
for around 2 hours to allow the curd to shrink and
become denser as more whey is forced out from the
proteins.

5. The whey is drained from the curd and the small

particles of curd are fused with pressure and warmth
into blocks. The blocks are turned every 10 minutes
for an hour to ensure removal of the whey and the
development of an even consistency within the
cheese. During this process (called cheddaring),
the lactic acid level within the cheese increases,
providing cheese with its characteristic flavour.
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6. The cheese curd is then milled, salted and mel-
lowed. During milling, the cheese is cut into small
lengths resembling French fries. This ensures that
the salt added in the salting process has access to
all parts of the curd. Once salted, the cheese curd is
rested, or mellowed, for about 20 minutes to allow
the salt to penetrate the curd.

7. The cheese curd is then formed into large blocks
weighing about 20 kilograms. This is done by
placing the curd into a block-forming tower where it

Students learn to:
* explain some of the functional properties of food

« identify the factors that affect the functional properties
of food.

Contributes to the following outcome:
* identifies and explains the sensory characteristics and
functional properties of food.

Carefully consider the case study above. Remember that
this is not just a comprehension task; use the stimulus
material along with your knowledge of the factors affecting
the functional properties of food to complete the tasks
ahead.

The influence of sugar on protein structure
If sugar is near protein when heat is added, the protein can
tolerate higher temperatures before denaturing and coagu-
lating; in other words, sugar protects the protein structure.
In custard, for example, the presence of sugar means that
more heat is needed to coagulate the protein in the milk
and eggs to thicken the custard. A runny custard means that
not all the protein has coagulated. For the same reason, a
custard gel with a high sugar content may not be very stable
and may weep.

Another example of sugar protecting the protein struc-
ture is the honey glaze on baked ham, which prevents the
outer layer from becoming tough.

Formation of protein gels
Gelation is the process of gel formation. You may recall
that gels have been described as elastic solids. Gelation can
occur when protein or carbohydrate reacts in certain condi-
tions. We will discuss the gelation of proteins here; the gela-
tion of carbohydrates will be discussed later in this chapter.
Gelation of proteins occurs when tiny droplets of liquid
are trapped within coagulated proteins, forming soft, elastic
products such as custard, junket and cheese. The presence
of heat, acids or enzymes are necessary for the formation of
these gels. Once coagulation has occurred, gelation occurs
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is compressed, using its own weight and a vacuum.
At the bottom of the tower, the blocks are vacuum-
sealed in plastic, weighed and labelled, and then
boxed for storage.

8. The cheese is cooled and stored at 8°C for
specific lengths of time, depending on the type
of cheese. This process is called maturing. Mild
cheeses are matured for 3 months, tasty cheeses
for up to 9 months, and vintage cheeses for 15 to
24 months.

1. Inthe first stage of processing, the milk is heated
(pasteurised) to destroy bacteria. Suggest why this
might be done when the process of cheesemaking
then requires bacteria to be added to the milk.

2. Explain the effects that lactic-acid-producing bacteria
and rennet have on the milk. How would adding both to
the milk affect the consistency of the cheese curd?

3. Why would agitation of the milk be important during
the heating process?

4. From your knowledge of bacteria and enzymes, explain
why the milk is heated to 37 °C and not 65 °C.

5. When the curd reaches the mellowing stage, it is
still soft and moist. Describe how the salt affects
the consistency of the curd during mellowing, giving
factual reasons to support your answer.
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more quickly if both the pH and temperature of the mixture
are low.

It’s easy to make jelly! Empty contents of packet into a 500 mL jug and add

1 cup boiling water. Stir and dissolve well. Add 200 mL cold water and stir.
Pour into bowl. Refrigerate until firm (minimum 4 hours). Makes 500 mL of
jelly. Do not add fresh pineapple, kiwifruit or pawpaw or jelly will not set.

The ingredients found in jelly of this type could include sugar, gelatin, food

acids (297, 331), flavour and colours (in this packet it is 122, 133). Can you
explain why each of these ingredients would have been added? Can you
explain the reasons for each step of the recipe? If you're unsure, revise the
concepts on the previous pages.



When most people think of food gels they think of jelly.
Do you realise that the gelatin used to create jelly is actually
a protein? Gelatin is a globular protein that denatures and
unravels in the presence of moisture and heat. As the tem-
perature drops, the strands of gelatin trap the surrounding
liquids, forming a gel. If the pH of the gel is around 2.8, the
gel sets at room temperature.

Summary
In summary, the causes of protein denaturation and coagu-
lation are:
the application of heat — for example, the toughening of
meat as it cooks
an acidic pH — for example, when lactic acid is added to
milk in cheesemaking
agitation — for example, whipped eggwhites
enzymes — for example, marinaded meat
salt — for example, when poaching eggs.
The texture of a coagulated protein product is influenced
by:
the speed of coagulation. For example, cooking meat too
quickly causes the proteins to overcoagulate and become
dry and tough.
the presence of sugar. Sugar supports and stabilises pro-
tein gels in small quantities.
the presence of fat. Fat surrounds proteins such as gluten
and ovomucin and limits their interaction with other
proteins.

REVIEW QUESTIONS

Remember

1. Outline the two different structures of proteins and give at least two
food sources of each.

2. ldentify the five factors that affect the physical qualities and
functional properties of protein foods.

Apply
3. Describe how the coagulation of proteins differs from denaturation.
4. Identify both the functional properties used in the preparation of the
following foods and the factors that affect them. (Note: More than
one functional property or factor may contribute to the characteristics
of the product.)
a) Pavlova and meringue
b) Fetta cheese
¢) Marinated meat
d) Grilled meat
e) Baked custard

Do an activity

5. Using the following diagram as a starting point, create a concept
map identifying the different factors that affect the functional
properties of proteins, include examples of how each property is
affected. Compare your concept map with your classmates, and
then work together to create a concept map poster for display in the
classroom.

Moisture loss Tougher texture

Temperature over
70°C—
overcoagulation

Coagulation

60°C-70°¢c ~— Temperature

Factors affecting the
function of proteins —
in food preparation

e

6. Log in to www.jacplus.com.au and locate the Make your own
cottage cheese weblink for this chapter. Make some of your own
cheese and apply your understanding of the functional

properties of proteins as you do. -
eBook - - |

We have just examined the two properties that all proteins
possess — the ability to denature and coagulate. Now we
will examine specific proteins to identify the additional
function(s) that each can carry out during food preparation
and processing.

Aeration of eggwhites

The process of adding air to a substance is called aeration.
When eggwhites are beaten to make meringues, soufflés
and certain cakes, air is mixed into the protein of the egg-
white, creating a foam.

The protein ovomucin in eggwhite separates from the
rest of the eggwhite when it is beaten. As it denatures,
it coils and traps air, creating large bubbles. Continued
beating causes the bubbles to become smaller and the foam
becomes whiter and finer in texture. The film of liquid pro-
tein around the bubbles becomes thinner, while the proteins
within the film become more solid. Eventually, the foam
holds its shape when the beaters are removed, forming stiff
white peaks. How the foam is handled now determines the
quality of the food item produced:

If the foam is beaten for too long, the denatured protein

coagulates, the surface shrinks, and liquid weeps from the

clumps of protein.

The foam must be used immediately. For example, it could

be spread on a baking sheet or piped onto a pie, and put

into the oven. The foam is fragile and, after a few minutes,
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the stretched protein loses elasticity, the air bubbles
collapse under the weight of the foam, and liquid collects
at the base of the mixture.

If the foam is heated, the trapped air rises, and the protein
stretches to give structure to the food. The protein coagu-
lates between 60 and 65 °C and the food takes on its per-
manent shape.

The aeration of eggwhites is affected by the following fac-

tors, which change the functional properties of nutrients.

1.

Temperature. Eggwhites aerate more rapidly and pro-
duce foams of a higher volume at room temperature.
Refrigerated eggwhites are less elastic and produce
smaller and fewer air bubbles, resulting in a smaller
volume of foam.

. Acids. Small amounts of acid, such as lemon juice and

cream of tartar, may slow the formation of foam but
increase its stability, giving slightly more time to handle
the foam before cooking.

. Agitation. The greater the rate of agitation, the greater

the volume of foam produced. Also, if finer blades, like
those of a wire whisk, are used, the volume of foam is
greater and the texture of the foam finer.

. Addition of other ingredients:

Fat (even small amounts of yolk in a bowl or on beaters)
prevents eggwhites forming a foam. For this reason,
ensure that the bowl and beaters are clean and free
from grease.

Water (up to 40 per cent of the volume) increases the
volume of beaten eggwhites but makes them less stable.
Sugar added towards the end of beating makes the foam
shinier, finer in texture, more stable and, therefore, less
likely to weep.

B
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The effect of various additives on eggwhite
foams

Syllabus outcome
Students learn to:
investigate through experimentation the factors that affect the
functional properties of foods.
Aim
To determine the effects of salt, cream of tartar, oil, lemon juice and
water on the volume, beating time and colour of beaten eggwhites

Equipment

5 eggwhites Va teaspoon cream of tartar
5 small bowls of same size Y4 teaspoon lemon juice
electric mixer Y4 teaspoon oil

Y4 teaspoon salt 2 teaspoons water
Method

Divide the class into five groups. Each group observes the effects of
one of the additives on eggwhite.

Food Technology in Action

Globular proteins visibly denature and partially coagulate when aerated to

a foam. Specific conditions are required for foams to occur. Complete the
following experiment to examine which conditions assist in producing a stable
eggwhite foam, and which conditions reduce this functional property.

Group 1 — Y teaspoon salt

Group 2 — Y4 teaspoon cream of tartar
Group 3 — Y4 teaspoon lemon juice
Group 4 — Y4 teaspoon oil

Group 5 — 2 teaspoons water

. Put one eggwhite in a small bowl. Record the time.

. Beat on medium speed until foamy. Record the time.

. Place the additive in the foam. Record the time.

. Start beating again and beat until stiff peaks form.

. Compare the appearance, volume and texture of each whipped
eggwhite. Record your observations in a table like the one at
the top of page 91.

A WN =

Conclusions

Which additives:

a) increased the time needed to beat the eggwhites to the stiff-
peak stage

b) increased the overall volume

¢) altered the colour of the eggwhite?



Results
TIME

STIFF

ADDITIVE PEAKS

Salt

START SOFT PEAKS

SMOOTHNESS

COLOUR LUSTRE VOLUME OF SURFACE

Cream of tartar

Lemon juice

oil

Water

Gluten

Gluten is a type of protein found in wheat, and it gives flour
products their structure. Gluten is actually made from the
two proteins glutenin and gliadin. When moistened and
mixed with a small amount of fat, glutenin and gliadin
stretch to form gluten strands; these gluten strands stretch
and become elastic.

When making bread, for example, your kneading motion
gently stretches and folds the protein, fat and water mass.
This causes the protein molecules glutenin and gliadin to
slide past one another. Physical and chemical cross-linking
of the amino acid strands takes place. The two proteins join
with the fat to form gluten strands.

In the oven, the air trapped inside the gluten strands rises,
while the water turns to steam and also rises. The elastic
dough stretches and the bread expands upwards in the tin.
This upward motion continues until the outside layer of the
dough reaches the temperature at which protein denatures,
coagulates and hardens, and a crust forms.

If a flour product is removed from the oven before all the
gluten solidifies, the product will collapse. This explains why
cakes sink in the middle if they are taken out of the oven
before they are cooked. The middle of the cake is the last
part to cook, so this is where to test whether the cooking
process is complete.

The actual amount of gluten protein in a product depends
on the class of wheat used. The five classes of wheat are
shown in table 5.2.

TABLE 5.2 Protein content of various types of wheat

AMOUNT OF
PROTEIN

Prime hard Highest protein Bread, Chinese
content (13-15%) noodles
Hard Slightly lower Pita bread and flat

breads such as
Lebanese bread

protein content

Australian durum High protein content | Pasta products
Australian standard | Average protein Bread, cakes,
white (the most content confectionery
commonly grown

wheat)

Soft (produces a Lowest protein Cakes, pastries,
fine crumb) content (10%) biscuits

The actual protein content of flour is only one of the fac-
tors affecting the development of gluten in a flour product.
Agitation and the presence of other ingredients also affect
the functional properties of this protein.

o Agitation encourages the development of gluten strands.
The more a flour mixture is kneaded or stirred, the stronger
and less elastic the gluten strands become.

o Presence of fats such as butter can prevent water coming
in contact with the flour, thus preventing the glutenin
and gliadin from joining to form gluten and developing
into elastic strands. When a recipe requires that butter be
‘rubbed in’ to flour, the process coats the flour particles
to ‘shorten’ the gluten strands created during prepara-
tion, making the finished product more crumbly. If large
amounts of fat are used, such as in puff pastry, the gluten
strands will be so short that the product will ‘melt in the
mouth’ The fat forms an impervious layer between the
layers of gluten and the air trapped during pastry making
lifts the layers when it heats and rises.

e Sugar in baked products, such as cakes and brownies,
gives them a softer, more crumbly texture. Sugar is highly
absorbent and competes with the flour for water, thereby
limiting the amount available for the formation of gluten.

Gluten strands give baked products their structure. Gluten is strong and elastic,
stretching as the air and steam inside a mixture expand during baking. When
gluten reaches 60 °C, it begins to denature and then coagulate, setting its
structure and maintaining the new shape of the baked food.

Protein browning

Foods containing protein turn brown during cooking for
three reasons — oxidation, application of heat and the Mail-
lard reaction (explained on page 92).

Oxidative browning of red meat
Myoglobin and haemoglobin are the proteins that give red
meat its bright red colour. Myoglobin also causes colour
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changes in meat. When myoglobin is exposed to the air (for
example, when meat is left uncovered in the refrigerator or
cold room), oxygen changes the iron present in myoglobin,
and a new substance called oxymyoglobin is formed. The
meat remains red for a short time, but the oxymyoglobin on
the surface of the meat gradually turns into metmyoglobin,
which is brown in colour.

myoglobin ——> oxymyoglobin ——> metmyoglobin
(bright red) (red) (brown)

Despite the brown outer surface, the inside would still be
red.

High temperatures, freezing temperatures, ultraviolet
light, certain metals and the presence of bacteria speed up
this oxidative browning. Many people in Australia will not
buy red meat that has turned even slightly brown because
the meat has a stronger flavour when cooked. Supermarkets
in Australia reduce the price of slightly brown meat, while
people in other countries are prepared to pay more for it.

To reduce oxidative browning, carefully wrap meat or
remove oxygen from the package.

Non-enzymic browning of red meat

During non-enzymic browning, heat must be applied.
(Oxygen is not involved as part of the reaction.) When the
blood protein myoglobin in meat is heated, it denatures,
changing the colour from pink to brown to grey. Because
the outside of the meat experiences the heat first, the colour
change happens from the outside to the inside. Thus meat
can be quite brown on the outside (even black if the heat
is high enough, as can happen on a barbecue) and pink on
the inside. The colour change is complete when the internal
temperature of the meat is 82°C. At this temperature, all
pinkness in the meat is gone, and the meat is described as
being ‘well done’.

Maillard reaction

The Maillard reaction takes place when dry heat is applied
to a food that contains both a protein and a sugar. The
formation of a dark yellow to brown crust on cooked food
— such as roast meat, cakes, bread, custard, fried chips and
ready-to-eat cereals — is a result of the Maillard reaction,
and it is part of the overall appeal of these foods.

The type of heat is important. Dry-heat cooking methods
include baking, roasting, barbecuing, grilling and frying.
Moist-heat methods of cooking (such as steaming, boiling
and casseroling) and microwave cooking do not produce
the Maillard reaction.

The Maillard reaction also occurs when it is unwanted.
The process of drying milk or eggs, for example, can pro-
duce the reaction; the product becomes slightly brown in
colour and has an ‘off’ taste. If stored food containing both
protein and sugar is allowed to heat above normal room
temperature, the Maillard reaction can again cause undesir-
able colour changes. The higher the storage temperature is,
the greater the reaction will be.

b
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REVIEW QUESTIONS

Remember

1. Define ‘denaturation’ and ‘coagulation’.
2. a) State whether the proteins in eggwhites are globular or fibrous.
b) What is gluten? Is it a globular or fibrous protein?

3. Why does meat brown when it is cooked?

Apply

4. Aeration is a specific functional property of eggwhites. What factors
affect the ability of the eggwhite proteins to form and hold a foam?
5. Apply your knowledge of the functional properties of gluten to explain
the following scenarios.
a) Scone dough is kneaded for 3 minutes when the recipe said to
knead it lightly. The resulting scones are dense and flat.
b) A cake is placed in the oven at too high a temperature. When
removed from the oven, its surface is cracked.
¢) When a cake is taken out of the oven, it sinks in the middle.
6. Complete the following table as a summary of the specific reactions
proteins undergo during the preparation, storage or presentation of

food items.
FUNCTIONAL EFFECT
PROPERTY OF OCCURS ON FOOD
PROTEIN WHEN... (FUNCTION)
Denaturation Irreversible;
may be visible
(eggwhites)
or invisible
(marinaded meats)
Coagulation
Aeration
Gelation Globular proteins
unravel and bind
liquids, forming
soft semi-solids.
Gluten formation

Maillard reaction Proteins are Browning
exposed to and crisping,
dry heat in the with slight
presence of caramelisation,
carbohydrates. also providing

flavour change

Myoglobin

browning

Oxidative Dull brown colour,

browning stronger flavour

Do an activity

7. Cappuccinos are popular beverages that rely on the functional
properties of protein to create the product. In groups, discuss
whether the creation of the foam is a demonstration of denaturation
or coagulation? Using the specific terminology relating to this topic,
outline the reasons for your opinion.



Carbohydrates

Now that we have learned about proteins, let’s look at the
functional properties of another of the main nutrients in
foods: carbohydrates. You will remember that there are
three types of carbohydrate found in foods: polysaccha-
rides, disaccharides and monosaccharides. Polysaccharides
include starches, pectin and dietary fibre, while mono- and
disaccharides are sugars. You would recognise that foods
containing a lot of sugar taste different from those made up
mainly of starch — but taste is not the only difference the
carbohydrates provide in the food. Polysaccharides undergo
different reactions from sugars during preparation and
cooking. It is therefore necessary to discuss the functional
properties of polysaccharides (starch and pectin) separately
from those of sugars (mono- and disaccharides).

Starch is a common polysaccharide found in grains such
as rice and wheat and the products made from them, and
in vegetables such as potatoes and cassava (tapioca). The
size of the starch granules found in these foods can vary, as
can their specific components. Starch molecules are made
up of two substances: amylose and amylopectin. The ratio
of amylose to amylopectin varies and this creates different
qualities in starches from different sources. Most starches
contain around 25 per cent amylose, but some selectively
bred varieties of corn contain more than 50 per cent. When
starches with a higher proportion of amylose are used in
food preparation, they produce foods with different quali-
ties from those with higher proportions of amylopectin.
For example, starches containing more amylose are used to
produce semi-solid, opaque gels, whereas those with more
amylopectin produce clearer gels that are more a thick
liquid (‘viscous’) than solid. High-amylose cornstarch and
rice starch are used to make edible packaging films, such as
those used on some lollies and sweets.

Starch can thicken mixtures by absorbing liquid in the pres-
ence of heat. This process is called gelatinisation and takes
place regardless of the type of starch. The physical qualities
of the gel produced, however, are determined by the ratio
of amylose to amylopectin and the method used to prepare
the food.

Plain wheat flour, cornflour and arrowroot are the most
common ingredients used to thicken liquids (thickening
agents) in a domestic kitchen. Wheat flour contains a high
proportion of amylose and produces thick but very cloudy
gels. However, plain flour also contains 10 to 15 per cent
gluten, so it has less starch per tablespoon than the other
thickening agents. Cornflour contains a higher proportion
of amylose than arrowroot so it produces a thicker and
cloudier sauce than arrowroot. In the hospitality industry,

potato starch is often used to give soups a slightly thicker
consistency; because it has a higher proportion of amylo-
pectin, it does not form lumps or a gel. Food manufacturers
also use a variety of modified starches to produce the spe-
cific consistencies they desire in their products.

Factors that affect the gelatinisation of starch
Like proteins, the functional properties of carbohydrates
are affected by changes in temperature, pH, agitation and
the presence of other ingredients. Let’s look at how each of
these factors affects the way starch reacts during food prep-
aration and cooking.

Temperature

Gelatinisation requires warm, moist conditions. Starch can
not thicken cool liquids as it is not soluble in cold water. In
order for starch to absorb liquid, the outside of the starch
granule needs to be softened by heating. At 64-72°C, the
outer shell of the starch granule softens, allowing it to grad-
ually swell up with water. When the temperature reaches
86-90 °C, the swollen starch granules burst and the amylose
and amylopectin they contain are released, capturing the
liquid and causing it to thicken and form a gel. Gelatinised
mixtures should be boiled for at least 1 minute to ensure
that all the starch has reached the desired temperature; any
ungelatinised starch will give the finished product a ‘pasty
taste’. If all the starch has fully gelatinised, the sauce should
look smooth and shiny.

When a gelatinised mixture cools, it forms a more rigid
gel. Some cold gels, such as custard made from custard
powder, rupture and ‘weep’ liquid when cut or stirred. Also,
gels break when reheated; that is why lumps appear when
flour-thickened gravy is reheated.

A roux made from wheat flour is often used in the prep-
aration of sauces and gravies. When making a roux, heat
equal quantities of melted fat and flour in a pan for 1 to
2 minutes to soften the outer shell of the starch granules.
(Such heating of starch in the absence of water produces
dextrins, as discussed on page 94.) Remove the roux from
the heat and allow it to cool slightly before adding cold
liquid; stir the mixture constantly while adding the liquid to
prevent lumps forming.

Agitation
Agitation is essential for the creation of a smooth, gelati-
nised sauce. Gelatinisation takes place within a specific
temperature range in the presence of liquids; if only some
granules of starch are exposed to the liquid at the right tem-
perature, they burst and trap the liquid around them, pre-
venting it from reaching other starch granules. This results
in visible lumps of starch throughout the mixture.

To prevent lumps forming in a sauce thickened with
starch:

mix flour with cold water in a cup rather than adding dry

flour to a warm mixture, such as when thickening a stew.
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Gradually adding dry flour to the cold liquid, rather than
adding liquid to the flour, minimises the risk of lumps
forming. The cold water—flour mixture should be stirred
immediately before adding it to the warm liquid, because
starch is insoluble in cold water and settles to the bottom
of the cup. This cold starch mixture should be added slowly
to the warm liquid while stirring.

add only cold liquid to a starch mixture. Adding a hot
liquid causes some starch molecules to gelatinise on con-
tact with the liquid, forming lumps.

cool roux mixtures before adding cold liquids so that none
of the starch molecules is at a temperature over 86 °C when
the liquid is added. The mixture should be stirred while
the liquid is added so that all starch molecules have equal
access to the liquid.

stir roux mixtures constantly from the time the liquid is
added until the sauce boils. If the mixture is not stirred,
the starch molecules closest to the bottom of the pan
gelatinise before those at the top, which are not as hot.
Stirring the mixture disperses lumps throughout the mix-
ture. Whisking the sauce may help remove the lumps and
improve the texture of the sauce.

The impact of other ingredients and pH
The gelatinisation process can be affected by several
additives, particularly sugar and acid. Sugar competes with
the starch for water, so not as much water is available for
the starch to absorb. Also, the sugar raises the temperature
at which the starch granules start gelatinising. This makes
the mixture more liquid and less likely to remain stable.
Acids such as those found in vinegar, lemon juice and
other fruit juices have an even greater effect on the thick-
ness of the final mixture. In the presence of heat, acids
break down the large starch molecules into smaller mol-
ecules of dextrin, which have much less thickening power
than starch. When preparing a starch-thickened mixture
that requires the addition of an acid (a lemon pie filling,
for example), add the acid to the starch paste after gelati-
nisation has occurred. In other words, add the lemon juice
after the mixture has thickened and boiled.
Equal quantities of fat and flour in a roux ensures that
there is adequate fat to disperse the starch and minimise
the risk of lumps forming.
The addition of sugar to a mixture, such as custard, results
in a softer, less stable gel.

Dextrinisation is defined as the process in which starch
breaks down into dextrins. One of the most common
examples occurs when bread is toasted.

The polysaccharide starch can undergo a partial chemical
breakdown into shorter glucose chains called dextrins. Dex-
trins are the halfway point in the complete breakdown of a
starch molecule into the monosaccharide glucose.
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starch —> dextrins —  maltose = —> glucose
(polysac- (disaccharide) (monosac-
charide) charide)

The chemical structure of dextrins is different from that
of starch, giving dextrins several characteristics that are
quite different from those of starch.

1. Starch does not dissolve in cold water but dextrins do.

2. Starch has a floury taste, and dextrins are sweet.

3. Starch gelatinises, but dextrins are poor thickening
agents.

Dextrinisation can be caused by:

exposure of the starch granules to dry heat (the most

common method)

the action of acids

the action of certain enzymes.

The dextrinisation process is the reason for:

bread turning brown during toasting

toasted commercial breakfast cereals being brown and

having a sweeter taste than raw cereals

the brown crust forming when bread or pastries are

baked

gravies being brown

the brown crust forming on baked starchy vegetables such

as potatoes and carrots.

Dextrins are used commercially as both a colouring agent
and a sweetening agent.

Pectin is a polysaccharide found in the liquid extract of
many fleshy fruits. It is used to create fruit gels such as jams
and jellies.

Fruits with a high pectin content include lemons, limes,
cumquats, apples, blackberries, cranberries, currants,
grapes, guavas and sour plums. Fruits with a moderate
pectin content include oranges and quinces. The more
overripe a fruit is, the less pectin it contains.

When making fruit pectin gels, cut the fresh ripe fruit into
small pieces. If the fruit has a moderate or low pectin con-
tent, add acid or use a commercially produced pectin con-
centrate. Simmer the fruit, so the softened fruit releases its
pectin. Unlike starch, pectin dissolves easily in water, so no
lumps form during the thickening process. Add sugar and
boil the mixture rapidly to evaporate some of the water and
concentrate the sugar until the setting point is reached.

To determine the point at which the pectin concentra-
tion is high enough to form a gel on cooling, two methods
are used. By the time the mixture reaches 103-105 °C (when
tested with a cooking thermometer), the jam or jelly should
be ready. To make sure, scoop a small amount of the mix-
ture onto a cold metal spoon and allow to cool a little. Tilt
the spoon slightly and allow the mixture to drip. The jam
or jelly is ready when the mixture drips in heavy, separate
drops.



Pectin is responsible for the gelled qualities of jam. Acid must be present for
pectin to gel. Test the level of gelling by placing a small quantity of jam on a
saucer and cooling it slightly. If the surface wrinkles and leaves a path when a
finger is dragged through it, the jam is ready for bottling.

If the jelly fails to give a positive test at 105°C, add a
small amount of lemon juice. Care needs to be taken to
avoid overcooking, which destroys the pectin and prevents
the product from thickening. The gel may also develop an
undesirable colour and flavour when overcooked.

REVIEW QUESTIONS

Remember

1. Outline the physical and chemical differences between starches,
dextrins and sugars.

2. Describe what pectin is and identify three sources of pectin.

Apply
3. Suggest reasons why cornflour is commonly used as a thickening
agent when preparing sauces and stews.
4. a) Define the term ‘roux’ and give examples of its use in food
preparation.
b) Consider the process used to make a roux.

i. Different types of roux are described by their colours: white,
blonde and brown. How is the process of making the roux
altered to achieve these different colours?

ii. Does the colour or type of roux affect other characteristics of
the sauce? Explain your answer.

Do an activity

5. Do you think you can thicken stews with pectin or use starch to
make jam? In pairs, compare and contrast the gelatinisation of starch
and gelation of pectin. Consider the carbohydrates used, the methods
of preparation and the characteristics of the end result.

Functional properties of other
carbohydrates: sugars

Crystallisation of disaccharides

The three kinds of disaccharides are sucrose, lactose and
maltose. By far the most common type of disaccharide used
in making foods is sucrose, (common table sugar). Disac-
charides are crystalline in structure, sweet to taste, and dis-
solve easily in water. Monosaccharides (glucose, fructose

and galactose) have similar characteristics but take a long
time to produce very small crystals.

Crystallisation is a functional property of sugar related to
its ability to dissolve and reform crystals. This property is
used in the making of confectionery such as toffee, brittle,
fudge and caramel. The sugar is dissolved in a liquid and
heated, during which time the liquid evaporates, concen-
trating (supersaturating) the sugar solution. As the solu-
tion cools, the sugar re-forms into crystals. If the solution is
not stirred and cools quickly, the crystals will be very small
and the texture of the product smooth. Movement and
slow cooling encourage the development of larger crystals,
altering the texture of the product.

Factors affecting the crystallisation of
disaccharides

As with proteins and starch, the functional properties of
sugar are influenced by temperature, pH, agitation and
the presence of other ingredients. These factors each have
a specific effect on qualities of foods that rely on sugar
crystallisation.

Temperature

The hotter the water is, the greater the amount of sucrose
that can dissolve in it. For example, water at 40°C dis-
solves 238 grams of sugar, while water at 115°C dissolves
669 grams. Also, if there is more sucrose in a solution, more
crystals can form. When more crystals form, the product
is more solid. The product’s solidity is also determined by
the length of time the solution is exposed to heat. As a solu-
tion boils, liquid evaporates, increasing the concentration
of sugar (becoming supersaturated) and the temperature
of the solution. Extremely high temperatures (above 150 °C)
produce brittle crystalline products that also show signs of
caramelisation.

TABLE 5.3 The heating of sugar

TEMPERATURE m FOOD PRODUCT

106-113°C Thread Cake decoration
112-116°C Soft ball Fudge, fondant
118-121°C Firm ball Toffee, soft caramels
121-130°C Hard ball Hard toffees and caramels
132-143°C Soft crack Butterscotch, nougat
149-154°C Hard crack Barley sugar

160-177 °C Caramel Nut brittle, praline

Sugar thermometers are used to accurately measure the temperature of sugar
solutions and help control the solidity of confectionery products. Consistency
can also be measured by dropping small quantities of sugar solution in cold
water. The colder the water is, the faster the sugar solidifies (crystallises)

and the more accurately the texture of the finished product can be managed.
Be extremely careful with molten sugar as the temperatures reached are
dangerous. What would you do if some molten sugar came in contact with
your skin?

g
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Acidity

Disaccharides are formed when two monosaccharides
chemically join to create a new sugar molecule. Monosac-
charides can be purchased from the supermarket in the
form of liquid glucose and honey, which contains glucose
and fructose. They can also be made during the crystal-
lisation process by adding an acid to the liquid, dissolving
the sugar. The acid, commonly vinegar or cream of tartar,
splits the bond joining the disaccharide, creating separate
monosaccharides, referred to as ‘invert sugars. Monosac-
charides crystallise less readily than disaccharides and so
inhibit the development of large crystals in a solution; this
gives the confectionery a smoother texture. If present in
large quantities, however, the product remains runny rather
than solidifying.

Agitation

Stirring sugar solutions encourages crystals to develop. If a
solution is stirred while hot, crystallisation starts too soon,
giving the product a grainy texture. It is, therefore, essential
that sugar is stirred into a liquid and fully dissolved before
the mixture boils. Stirring after boiling point is reached
encourages crystals to form.

Some products, such as fudge, require beating to develop
their characteristic textures. Waiting until the solution has
cooled to at least 40 °C before stirring or beating encourages
small crystals to form, giving the product a smooth texture.
Beating should continue until crystallisation is complete
and the product becomes solid. When fudge is made com-
mercially, the beating is done by machines and the final tex-
ture is usually much better than can be achieved with hand
beating.

Caramelisation of sugar

Syllabus outcome

Students learn to:
investigate through experimentation the factors that affect the
functional properties of foods.

Contributes to outcome:
applies an understanding of the sensory characteristics and
functional properties of food to the preparation of food products.

Aim

To caramelise sugar to produce barley sugar and violet crumble

Equipment

2 cups white sugar

2 small heavy saucepans

2 metal oven trays

measuring spoons

pinch bicarbonate of soda

Method
1. Pour the sugar into the saucepan.

b
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Other products, such as caramel, require beating while
heating. Caramel is made by adding other ingredients, such
as milk products and butter. The butter helps to minimise
the size of the crystals (the reason is discussed later in this
section) and the milk product contributes to the flavour of
the caramel. Because the combination of ingredients results
in a thick mixture, it must be stirred throughout the cooking
process to ensure that the mixture heats evenly and does
not burn at the base of the pan.

Presence of other ingredients
Additives can have a dramatic effect on the crystallisation
process.
Sugar in crystal form attracts molten sugar, encouraging
the development of large crystals and giving the product
an unappealing grainy texture that is similar to candied
honey.
Monosaccharides, added as glucose, honey or created by
adding acidic ingredients, are often included to ensure
a smooth consistency in the final product. As previously
discussed, monosaccharides prevent the development of
large crystals and, if added in excess, prevent all crystal
development, resulting in a liquefied rather than crystal-
line structure.
Fat (such as butter or cream) surrounds small sugar crys-
tals as soon as they form, preventing large crystals from
forming. This ensures the smooth texture of, for example,
butterscotch and caramel.
Sucrose melts at 186°C. Above that temperature,
acids form and the molten sugar turns a light brown, or
caramelises. If the heat is not removed, the liquid sugar

2. Put saucepan on low heat and shake the pan gently so the
sugar does not stick to the bottom of the pan. Continue shaking
until all the sugar has melted.

3. After the sugar has melted, leave the pan undisturbed on the
heat.

4. Continue heating until the molten sugar turns a golden brown.

5. Pour the liquid onto a metal oven tray to cool. Leave undisturbed
until completely solidified. Observe what happens as the liquid
solidifies. Record your observations in an appropriate form.

6. Repeat steps 1-5, but add a pinch of bicarbonate of soda to the
molten sugar just before pouring the liquid onto the metal tray.

Note: Place water into saucepan after sugar is removed and
return to heat. (This dissolves the remaining sugar and makes the
saucepan easier to clean.)

Conclusions

Which confectionery product has:

a) the greatest volume

b) the darkest colour

c¢) the lightest texture

d) the most lustrous surface?



becomes darker and darker until it is black. The breakdown
of sucrose occurs in this way:
sucrose + heat — glucose + fructose + water —
acids + glucose
This process occurs without water. Water may have origi-
nally been present (as when making confectionery prod-
ucts) but it evaporates before caramelisation takes place.
Caramelised sugar adds a distinctive flavour to foods. You
will often see caramel flavouring listed as an ingredient of
commercially produced flavoured milks, cakes, breakfast
cereals and ice-creams. ‘Burnt sugar’ is a variety of frosting
that involves caramelising sugar and adding it to butter.

Summary

Table 5.4 summarises the reactions of carbohydrates and
the function of each reaction in food preparation, storage
and presentation.

TABLE 5.4 Carbohydrate reactions

CARBO- FUNCTIONAL FUNCTION
HYDRATE PROPERTY IN FOOD

Starch Gelatinisation Thickening agent

Starch Gelation Formation of gels

Starch Dextrinisation Brownlng i

sweetening

Pectin Gelation Formation of fruit gels

Sucrose Crystallisation Making of confectionery

Sucrose Caramelisation Browning and flavouring
Remember

1. Write a definition for each of the functional properties of
carbohydrates in your own words. Include the type of carbohydrate
that displays the property, and give two food examples that use the
property.

2. Copy and complete the table below in your workbook to compare
the effects of different factors on the functional properties of
carbohydrates.

Apply

3. Identify the functional properties relating to the browning of
carbohydrates. For each property, list the characteristics that these
reactions develop in the food.

FACTOR DEXTRINISATION GELATINISATION

Temperature

Lipids
Lipids include all fats and oils. The two important reactions

that lipids undergo during preparation are emulsification
and aeration.

Functional properties of lipids

Emulsification

Lipids do not naturally mix with water. They can be shaken

to form a temporary mixture, as when you make an oil and

vinegar salad dressing, but, after a short time, the oil floats
to the surface of the vinegar.

An emulsion is a stable combination of oil and water.
Emulsification is the process that produces an emulsion. To
form a permanent emulsion, the following techniques are
used.

» The fat globules are reduced in size to a small uniform
diameter and evenly distributed throughout the water.
This process is called homogenisation and is used in the
production of regular and low-fat milk. Skim milk has no
fat present, so homogenisation is not needed.

Homogenisation is an emulsifying process that distributes lipids evenly
throughout a liquid, improving the product’s flavour, texture and saleability.
Would you buy a food product with a layer of oil sitting on top of it?

4, Crystallisation and caramelisation are both used in making
confectionery.
a) Outline the differences between them.
b) Explain whether it is possible for one to occur without the other.

Do an activity
5. Find a recipe for making caramel.
a) ldentify factors in the recipe that encourage the development of
larger sugar crystals.
b) Identify factors that encourage the development of small sugar
crystals.
¢) Explain why a darker colour affects the hardness of the product.
d) Make the recipe, heating the mixture long enough to produce a
firm, chewy caramel.
CRYSTALLISATION

GELATION CARAMELISATION

pH

Agitation

Presence of
other ingredients

4
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» A special ingredient is added to stop the separation of
lipid and water. These agents are called emulsifiers or
emulsifying agents. An emulsifier is a substance that has
an attraction for both the lipid and the water, acting as a
bridge.

Emulsiie,

0Oil globule

R G R T
e A 552
s

One end of an emulsifier is attracted to oil, while the other is attracted to
water. Emulsifiers allow oils to be dispersed within foods, providing foods with
the necessary characteristics without appearing oily. Would consumers make
healthier food choices if they could see more of the fat present in their foods?

Emulsions, although stable, can be destroyed under cer-
tain conditions. High temperatures, freezing, agitation after
formation and the addition of salt break down an emul-
sion. If the emulsifier bridge breaks, the lipid and water
separate.

Factors affecting the emulsification of lipids
The functional property of emulsification is affected by:
o temperature

— High temperatures cause lipids to become more fluid
and water to move more rapidly, making it harder for
the emulsifier to hold them together.

— Freezing changes the state of both water and oil; crys-
tallisation causes the connections with the emulsifying
agent to break. When the product defrosts, the oil and
emulsifier float to the top.

o agitation

— When adding oil for emulsification, the mixture must
be beaten rapidly so that the oil has access to the emul-
sifier. The general rule is to beat the mixture while
adding oil slowly, and to add no more oil at any time
than the amount already in the mixture.

- Beating or continuous jarring of an emulsified mixture
can break the connections between the emulsifier and
the oil, destroying the emulsion.

o addition of salt

— The chemical attraction between water and salt is
greater than the chemical attraction between water and
the emulsifier. Therefore, adding salt to an emulsion
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causes water in the emulsion to separate and move
towards the salt.

Emulsifiers can be found naturally in foods. Examples of
natural emulsifying agents are lecithin in egg yolk, and gel-
atin. Synthetic emulsifiers such as glyceryl monostearate,
SPANS and TWEENS can be manufactured in a laboratory.

Parts of an emulsion

An emulsion has three parts: the dispersed phase, the con-

tinuous phase and the emulsifier. The make-up of marga-

rine demonstrates these three parts. Margarine contains:

» no more than 20 per cent water, called the dispersed phase
becauseitis the substance present in the smallest quantity,
and it is suspended as droplets

° no more than 80 per cent lipid content, called the con-
tinuous phase because it is the substance in the largest
proportion in the emulsion

o emulsifier(s), which are able to mix with both the lipid and
water components.

Types of emulsions

There are basically two kinds of emulsions. One has more
lipid than water — ‘water in oil’ emulsion — and is found in
butter and margarine. The other has more water than lipid
— ‘oil in water’ emulsion — and is found in mayonnaise,
salad dressings, gravies, cream soups and pie fillings.

Aeration of fats

Aeration occurs when air is added to a mixture, affecting

its consistency and texture. The plasticity of saturated

fats makes them more effective at aerating mixtures than
unsaturated oils. Here are some examples of how fat is used
to aerate products:

o creaming butter and sugar together when preparing cake
batters — the texture of the mixture becomes light and
fluffy, and the colour of the fat changes from a solid yellow
to a light cream colour. This occurs because, as the sugar
crystals are pressed into the fat, a small quantity of air is
included in each indentation.

e ‘rubbing in’ (discussed on page 91) — this process also
introduces air into a mixture

o layering fat between layers of gluten in the making of puff

pastry
o whipping cream to form a foam.

Foams
Foams are formed when air is whipped or beaten into a
liquid. Whipped cream is an example of a foam in which a
film of fat and protein surrounds the air bubbles. The whip-
ping action partly solidifies the fat and partly denatures the
protein. After these two changes occur, the liquid becomes
a fairly stable solid.

The fat content of cream needs to be 22 to 35 per cent
before it can be whipped. Evaporated milk has a higher
concentration of protein and fat than that of ordinary milk,



as a result of having 60 per cent of its water removed, and
therefore it can be whipped if thoroughly chilled first.
Factors that affect the foaming of cream are:

the age of the cream — Cream whips better if it is 2 to 3
days old.

temperature — At 1-7°C, the cream has a thicker, less
runny consistency and whips more easily.

amount of beating — When overbeaten, the fat globules
clump on the surface of the air bubbles and the whipped
cream takes on a curdled appearance.

addition of gelatin — Gelatin makes the cream less runny
so a thicker foam is produced. Thickened cream bought
in shops contains 1 per cent gelatin, as well as alginate
or another substance that makes the cream foam more
quickly and that prevents overbeating.

addition of sugar — This decreases the volume of the foam
but, if added towards the end of beating, decreases the
likelihood of the cream curdling and gives the cream a
more lustrous appearance. Icing sugar is generally used.

Another significant reaction is oxidation. Oxidative reactions

affect the quality of the food.

Some proteins undergo oxidative reactions. For example,
the surface of red meat turns brown when exposed to air
for along time (see page 91).

Lipids undergo ‘oxidative rancidity’ if exposed to air for a
long time, especially in high temperatures. Oxygen reacts
at double bonds along the carbon chain of a fatty acid;
this means that oils are more likely to go rancid than fats.
The reaction with oxygen causes the lipid to spoil, creating
odours, a bitter taste and a lower smoking point. Oxidative
reactions in oils, and products containing them, may be
prevented by adding an antioxidant (see page 185 for
examples). Antioxidants are substances that react readily
with oxygen, delaying oxidative reactions with the food.
Carbohydrates are not affected by oxidative reactions.
Fruit and vegetables are susceptible to oxidative reactions
because, when cut, their enzymes are exposed and react

easily with air, causing the surface of the food to brown.

Sometimes this reaction is desirable, such as in the making

of cider, but more often it is not. Enzymic oxidation can be

reduced or prevented by:

— packaging the food to eliminate as much air as
possible

— coating food with an acid, such as lemon juice, to
denature the enzymes

— coating the food with an antioxidant, such as citrus
juices (containing the highly reactive ascorbic acid)
and pineapple juice (containing a sulfur compound
and sugar solution).

REVIEW QUESTIONS

Remember

1.

3.

Define the term ‘emulsion’ and give three examples of food products
that are stable emulsions.

. Most milk in cartons sold in Australia has been ‘homogenised’. What

does this term mean and what benefit, if any, does it provide
consumers?

Explain, using examples, how emulsifying agents work.

Apply

4,

Many different types of cream are available to consumers, including

fresh cream, thickened cream, light cream, double cream and sour

cream.

a) Explain the difference in characteristics between these products.

b) Which of these products does not aerate or foam when beaten?
Explain why.

Do an activity

5.

Earlier in the chapter we discussed how gluten strands are created.
Predict what differences would occur in the flour (gluten) if you were
to
a) place some flour in a loosely woven fabric and hold it under cold
running water until the water ran clear
b) rub some butter into the flour before placing it into the fabric,
then hold it under cold running water.
Conduct a comparative experiment to see if your predictions were
correct.
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The functional properties of nutrients determine the
physical characteristics of foods.

The physical characteristics created in the food are
influenced by specific factors such as temperature, pH,
agitation and the presence of oxygen, enzymes and other
ingredients (such as sugar, salt, fat and water).

Under certain conditions, proteins denature, coagulate,
form gels and foams, and become brown in colour (via the
Maillard reaction, oxidation and non-enzymic reactions.

The shape of a protein influences the speed at which it
denatures.

Because of their significant structural differences, different
types of carbohydrates have different functional properties
in foods. Pectins form gels, starches dextrinise, gelatinise
and form gels, while sugars crystallise and caramelise.

aeration crystallisation
ageing process denaturation
amino acids dextrin
antioxidant dextrinisation
bacteria emulsifier
bacterial culture emulsion
carbohydrate enzyme

catalyst enzymic browning
coagulation foam

B
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» The size and type of a carbohydrate chain
determines the textural qualities of the final
product.

» Lipids can aerate and be emulsified, thereby
significantly affecting the physical (especially
textural) qualities of the foods that contain them.

« Plastic fats, such as solid butter and cream, are more
effective at providing aeration than oils.

» Enzymes that occur naturally in foods can react with
oxygen, causing enzymic browning. This type of browning
reaction can be prevented by excluding oxygen, adding
substances that react with air and minimise similar
reactions in the food, and temperatures above 60 °C, which
denature the enzyme so that it cannot function effectively.

°
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gel peptide bond
gelatinisation pH

gelation protein
gluten rancid

helix roux
homogenisation starch

lipids

Maillard reaction

pectin
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Chapter
Food nutrients

In this chapter you will learn about:

Is it true that ‘you are what you eat'? . o )

How is your food transformed into the « food nutrients: carbohydrates, proteins, lipids, vitamins, minerals and
substances that keep your body working water

normally and feeling well? This chapter will structure of carbohydrates, proteins and lipids

look at the structure, function and common sources of carbohydrates, proteins, lipids, vitamins, minerals and water

food sources of the nutrients, how they functions of carbohydrates, proteins, lipids, vitamins, minerals and water
interact with one another, and how they are in the body

digested, absorbed and metabolised in your significant interrelationships between nutrients, including:

body. — iron and vitamin C

— iron and fibre

— calcium and phosphorus
— calcium and vitamin D
— calcium and fibre

— calcium and lactose

— folate and vitamin By

— sodium and potassium

digestion, absorption and metabolism of food.

Nutritional scientists analyse foods to tell us what is
in them. What nutrients are found in food? Why do we
need them?



Vitamin A is needed
for good vision and
healthy skin.

Vitamin D and the minerals
phosphorus and calcium are
needed for strong bones and
teeth.

Vitamin C is needed for

° ° B-group vitamins have many healthy gums, skin and
: '. roles in metabolism and cell connective tissue.
° ° growth. For example, vitamins Vitamin E is good for
: : Bg and Bu.help with red blood healthy skin.
0000 o non oo eses o cell formation. Folate,
o

Vitamin K helps with

° another B-group blood clotting

vitamin, prevents
neural tube defects
in a foetus during

Proteins are needed
to build new cells and

pregnancy. tissues.
Carbohydrates Fats provide energy,
"%eeig eeoo°® provide the protect organs such
energy that the as the kidneys and
body needs to the heart, and supply
function. fat-soluble vitamins
N trition and essential
u fatty acids.
Nutrition is the scientific study of our consumption and
use of nutrients. Fibre helps »
Your body is a complex machine that needs regular main- Ig‘r’d mr?‘tlr? =T\
. . . ou e
tenance to keep it working well. At every minute of every digesgtlive \ I‘;\

day, many different processes are occurring in your body to
keep you alive. These include:

o digesting and absorbing food

o breathing

e pumping blood around your body

filtering blood

o growing and repairing body tissue

o defending your body against infection.

If any of these processes stops working properly, your body
can become sick or even die. Nutrients are substances that
your body is unable to make for itself and that are needed
to keep these processes working. The macronutrients are
the nutrients that provide energy in the diet, that is, the
proteins, lipids and carbohydrates. The micronutrients
include the vitamins, minerals and trace elements that we
require in only very small amounts. We also need water.

Proteins

Your body is made of protein. Every cell, in every part of

your body, has protein in its cell structure as well as inside

the cell. This means that you need protein to keep your cells
healthy, to repair them when they are damaged, and for
growth. Protein performs lots of other functions too. Here is

a list of the ways that protein works in your body:

1. Proteins make up the structure of the body. All your cells
have protein in them, even fat cells and bone cells. To do
different jobs, protein can form different shapes, such as
long chains (in muscle) or flat sheets and networks (in
skin, hair and nails).

2. New protein is needed for growth and for repairing body
cells when they are old or damaged. Some cells, such as
those lining the inside of your gut, live for only a few days

tract, preventing
constipation, and also
protects against bowel

cancer and obesity. Iron is needed in

red blood cells to
transport oxygen.
Sodium maintains

fluid balance in cells
and tissues.

There are five main
nutrients plus water:

e proteins

e carbohydrates (sugar,
starch, fibre)

fats

vitamins (A, B group, C, D,
E and K)

minerals (calcium,
iron, phosphorus,
sodium, zinc)

o water.

Zinc is needed for
growth and for healing
wounds.

before being replaced by new ones, and this requires
protein.

3. Inside your body, there are lots of proteins that are used
as messengers and workers in the body system. Anti-
bodies are proteins in the immune system that work to
fight germs to stop you getting sick. Enzymes are pro-
teins that help to make a reaction happen in your body,
such as breaking down food in your gut or converting
one substance to another. Hormones are proteins that
carry messages from one part of your body to another, to
increase or decrease different body processes.

4. Protein can be used for fuel if other sources of energy are
running out; it provides 17 kilojoules of energy per gram.
Without enough food, your body’s proteins are broken
down for energy and this can mean that they are unable
to do their other jobs. Starving or malnourished people
have less strength (because of muscle breakdown) and
are more likely to become sick (because of reduced
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immunity). They may notice problems with skin, hair
and nail condition and may find it difficult to digest and
absorb food properly. Children have stunted growth if
they do not have enough food.

What are proteins?

Proteins are molecules made up of atoms of carbon (C),
hydrogen (H), oxygen (O), nitrogen (N) and sulfur (S). Each
protein consists mostly of chains of carbon atoms, joined
by branches, in groups called amino acids. The amino acids
are like building blocks that can combine in different ways
to build different types of proteins.

Structure of proteins

There are 22 different amino acids. They all have the same
basic structure, which always includes an amino group
(written as NH,) and a carboxyl group (written as COOH).

r\gboxyl group (COOH)
0 OH

\C 4
H\ |
Amino group (NH,) ) N— C —R <—— Radical
l

H
H

A simple representation of an amino acid

The ‘R’ stands for ‘radical’, which is the part of the amino
acid that makes it different from other amino acids. Each
amino acid has a unique side chain attached in that place.
Examples of three different amino acids and their different
radicals are shown below.

Unique R group Standard amino Name of
acid structure amino acid
H  COOH
|
H—S—C—C—NH, Cysteine
||
H H
H H H H H  COOH
[
N—C—C—C—C—C—NH, Lysine
[ R
H H H H H H
H  COOH
C C | |
H—0—C¢C C—C—C—NH, Tyrosine
= ||

H H

Three examples of different amino acids

104 | Food Technology in Action

The amino acids can join together in long chains. These
chains can form a crumpled three-dimensional shape (called
globular proteins) or stay in long strands (called fibrous
proteins) as either stretchy, spring-like, elastic extended pro-
teins or straight, inelastic extended proteins. All three types
can be found in food; eggwhite contains globular proteins;
the gluten in wheat is an elastic extended protein; gristle in
meat is an inelastic extended protein called elastin.

Globular proteins Fibrous proteins

Q@ yJ 3{{ _

Cross-linked bands hold the
protein in the rounded shape.

Globular and fibrous proteins

Food sources of protein

Protein foods



Many foods contain protein, but they vary widely in how
much protein they have (protein quantity) and how useful
it is for your body (protein quality). Whether a food is con-
sidered to be an important source of protein depends on
the quality of its protein and on how much of the food you
would normally eat.

Your body needs some of each amino acid to carry out all
the protein functions properly. Some amino acids cannot
be synthesised by your body so, if your diet is lacking these
essential amino acids, a deficiency may develop. Other
amino acids can be synthesised by your body and do not
need to be supplied by your diet; these are called non-
essential amino acids. Of the 22 different amino acids,
eight are essential for adults and nine are essential for chil-
dren. The quality of a protein source depends on whether
all of the essential amino acids are provided.

TABLE 6.1 Essential and non-essential amino acids

ESSENTIAL AMINO NON-ESSENTIAL AMINO
ACIDS ACIDS

Isoleucine Alanine
Leucine Arginine
Lysine Asparagine
Methionine Aspartic acid
Phenylalanine Cysteine
Threonine Cystine
Tryptophan Glutamic acid
Valine Glutamine
Histidine (infancy only) Glycine
Hydroxyproline
Proline
Serine
Tyrosine
Histidine (adulthood only)

Foods are considered to provide ‘complete’ protein if
they contain adequate amounts of all eight essential amino
acids. ‘Incomplete’ protein foods are missing one or more of
the essential amino acids.

The flesh foods of animals (including both the muscles
and the organs) are sources of complete protein. Because
the amino acids are present in a ratio that matches human
requirements, these foods are described as being of high
biological value. The graph below shows the ideal propor-
tions of essential amino acids.

Tryptophan
Threonine
Methionine
Isoleucine
Lysine
Valine

Leucine

Phenylalanine

To make new protein, your body needs the essential amino acids in the right
proportions.

Examples of complete protein foods are beef, veal, lamb,
pork, chicken and fish. Eggs, milk and other dairy foods are
also valuable sources of complete protein. Soy protein is an
example of a complete protein from a plant source.

Incomplete protein foods lack one or more essential
amino acids. Many plant foods provide incomplete protein.
The term limiting amino acid refers to the amino acid that
is in shortest supply in an incomplete protein food. For
example, wheat, corn and rice are all incomplete protein
foods because the amount of lysine is low. Lysine is there-
fore their limiting amino acid. In many legumes, including
peas, kidney beans and chickpeas, the limiting amino acid
is methionine. If a diet is low in animal protein and depends
on a single plant food for protein, a deficiency may develop.
For example, a diet consisting of mostly rice, with little
animal protein, may result in a deficiency of lysine, and a
reduced capacity for growth and healing due to inadequate
protein for the body’s essential processes.

Combining two different sources of plant protein allows
the amino acids to complement one another, so that the
limiting amino acid from one source is provided by the
other source. The following graphs show amino acid profiles
for two different plant foods, similar to legumes and rice.

Tryptophan
Threonine
Methionine
Isoleucine
Lysine
Valine
Leucine

Phenylalanine

Sample amino acid profile for the protein in food A (a legume)

Tryptophan
Threonine
Methionine
Isoleucine
Lysine
Valine

Leucine

Phenylalanine

Sample amino acid profile for the protein in food B (a grain)

Compare these with the ideal proportions of essential amino
acids shown. Food A is rich in lysine and valine, but it has too
little tryptophan, threonine, methionine, isoleucine, leucine
and phenylalanine to meet the body’s requirements. Food B
has moderate levels of all essential amino acids except tryp-
tophan. Clearly neither of these foods supplies enough of all
the essential amino acids, but when they are eaten together
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they act as complementary proteins and make a valuable
contribution to protein intake. Nuts, cereal grains and leg-
umes all provide incomplete protein, but can complement
one another effectively in combinations such as:

e rice with peas or lentils

o bread with peanut butter

e corn tortillas with kidney beans.

Unlike other plant foods, soya beans provide complete
protein. They contain much less protein than animal foods
do, but the protein can be extracted and concentrated as
soy protein isolate, which is manufactured into simulated
meat products such as textured vegetable protein (TVP).
These are used in many vegetarian food products.

Vegetarianism

Some people in the community may choose to exclude
animal products from their diet, for personal, religious
or environmental reasons. A diet based solely on fruits,

Meat, cooked, no visible fat medium serving (100 g)

Meat, cooked, average fat medium serving (100 g)
Fish, cooked, plain medium serving (100 g)
Soya beans dried and boiled (100 g)

Milk, liquid skim or whole (250 mL, 1 cup)

Cheese 30 mm cube (30 g)
Nuts (30 )

Eggs 1(5509)

Milk dessert average serving (140 g)

1 cup cooked (250 g)
1 cup dry (30 g)

Bread 1 slice (30 g)
Potato and vegetable % cup (90 g)
Biscuits 2 average (20 g)
Fruit average serving (100 g)
Butter, margarine, oil, dripping,
sugar, honey, jam, syrup, alcohol 100 g

Protein content of some common foods

REVIEW QUESTIONS

Remember

1. List four functions that protein performs in your body. For each
function, suggest what would happen if you did not eat enough
protein to keep this function working properly.

2. Copy the three amino acids shown on page 104. Using three different
coloured pens, identify the carboxyl group, the amino group and the
side (radical) group on each.

Apply

3. Why is it more difficult to ensure adequate protein intake in a vegan
diet? What suggestions would you make to a person who was
considering changing to a vegan diet?

D
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vegetables and cereal grains, avoiding all foods of animal
origin, is called a vegan diet. Other vegetarians may choose
to include dairy products (a lacto-vegetarian diet) or both
dairy products and eggs (a lacto-ovo-vegetarian diet).

With careful planning, it is possible to maintain a healthy
and balanced vegetarian diet. Complementary proteins may
be important in this. Because healthy adults usually store
amino acids, they do not need to consume complementary
protein foods at the same meal. Over the day, the amino
acids from different foods are held in the body’s amino acid
pool, to be combined according to the body’s needs. How-
ever, older people may not store amino acids in the same
way and may need to combine protein foods within the
same meal to ensure that their intake is adequate. This may
also be important for those with a higher protein require-
ment, such as growing children and pregnant women, or
during illness, when close attention should be paid to the
quality and amount of protein foods consumed.

T T T T
5 10 15 20 25 30

Protein (in grams)

4. Write down all the protein foods that you have eaten over the last
24 hours, using two columns to divide them into animal and plant
foods. Compare your list with your classmates.

Do an activity

5. As a class, break into small groups. Each group prepares a different
dish using tofu, TVP or nut meat as the main protein source instead
of meat. Compare the taste, texture and flavour of each dish.

6. Plan and prepare a main meal suitable for:
a) lacto-ovo-vegetarians
b) lacto-vegetarians
c) vegans



Carbohydrates

Carbohydrates provide the fuel that keeps your body going.
Every cell in your body consumes energy, even while you
are asleep. Energy is needed to work the muscles that you
use for breathing, to keep your heart pumping and to keep
you warm. More energy is required by the muscles during
activity. Most of the energy you use every day comes from
the sugars that are produced when carbohydrates are broken
down in your gut. Your blood carries the sugars around your
body to where they are needed. Carbohydrates are the only
source of energy that is used by the brain and red blood
cells. They provide 16 kilojoules of energy per gram.

What are carbohydrates?

The term ‘carbohydrate’ refers to a wide range of sugars and
starches that are found in many different foods.

Structure of carbohydrates

Carbohydrates are usually classified into three groups:
monosaccharides, disaccharides and polysaccharides.
‘Saccharide’ means ‘sugar’, so these terms mean ‘one sugar,
‘two sugars’ and ‘many sugars, respectively.

Monosaccharides

Glucose, fructose and galactose are the three sugars that
make up all the other carbohydrates in our food. These are
monosaccharides — that is, they are single-sugar molecules
with very similar structures, as shown below.

CH,0H

Disaccharides

Sucrose, lactose and maltose are two-sugar molecules that

are made up of different pairs of monosaccharides.

o Sucrose consists of a glucose molecule bonded to a fruc-
tose molecule.

o Lactose consists of a glucose molecule bonded to a galac-
tose molecule.

o Maltose consists of two glucose molecules bonded

together.
CH,OH

CH,OH 0 '
H O~ H

H H o HO

OH H 0 CH,OH
HO

H  OH OH H

Sucrose is made up of glucose and fructose bonded together.

Sugars are found naturally in many foods, such as fructose
in fruits and honey, lactose in milk and maltose in malt. The
common sugar that we buy in shops is sucrose. The sugar
added to processed foods is usually sucrose or glucose. The
bar graph below shows the sugar content of some foods.

Polysaccharides

Monosaccharides can be joined together in long chains
called polysaccharides to make a variety of starches and
fibres.

Starch is a glucose polysaccharide found in plants that is
broken down to glucose in the gut. Starch is found in two
different forms: amylose (long straight chains of glucose)
and amylopectin (branched chains of glucose).

CH,OH 0 ' CH,OH
H 0w H HO 0« H Glycogen is a glucose polysaccharide that your body
H H o HO H makes to store glucose in the liver and muscles for use
OH H OH H when extra glucose is needed, such as overnight, between
HO ow Mo CHOH OH
meals and for exercise.
H OH OH H H OH I . . .
Pectin is a polysaccharide found in the cells (especially the
Glucose Fructose Galactose seeds, pith and peel) of fruits and some vegetables. It is an
Chemical structures of the monosaccharides essential component of jams that helps them set to a gel.
100 —
.49
o0 | 894%
. 80— 73.6%  73.2%
g 70
Y]
S 60— 55.3%
t
o 50 —
o a0 - 36.6%
8 o 315%
‘3 30
0 . 105% 10%  8.9% 7.0%
N 0 3.0% 2.6%
H N - s
%,,. %’/& % %’w %"o (‘9’0}' %f’o Yy, T, %, 0"% 0"’0 6}‘?9 6»/%0/
?909 0:";,, K %. 2, %, %, %, % ¢ % % % K %, %
%6‘ ¢ % £ %é/, s 0/00 /b// 4
Sugar content of some common foods. Why do sultanas have a higher sugar content than fresh grapes?
q
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Cellulose is also called dietary fibre. It is a glucose
polysaccharide that cannot be broken down to glucose in
the human gut due to its special structure. The bar graph
below shows the fibre content of some foods.

Fibre

Fibre is not considered a nutrient because it passes through
your body without being absorbed. However, it is still

55
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Fibre content (%)

20

15

10

Fibre content of some common foods

REVIEW QUESTIONS

Remember

1. What are the three classes of carbohydrates? Give three examples of
each class.

2. Complete the following.

Sucrose consists of glucose and

Lactose consists of glucose and

Maltose consists of glucose and

Apply

3. Starch and cellulose are both polysaccharides made up of glucose.
Why is the body able to break down starch but not cellulose?

4. Which of the following foods would you expect to contain
carbohydrates? For each food, write out the ingredients you would
expect it to contain, and underline the ingredients that contain
carbohydrates.
chocolate
cake mix
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important because it helps to keep your gut working well.
Fibre absorbs moisture in your gut, swelling to create a
larger and softer mass to stimulate the intestinal muscle
contractions (called peristalsis) that keep your gut contents
moving. This prevents constipation and may even reduce
cell damage from any harmful substances in the food. Fibre
also provides extra bulk in your diet, making food more
satisfying.

tomato sauce
potato chips
omelette

yoghurt

ice-cream

apple pie

cottage cheese
plain sweet biscuits
jelly crystals

Do an activity

5. List all the foods and drinks that you have consumed in the last
24 hours. Use three different colours to highlight the sources of
sugar, starch and dietary fibre.



Lipids
The lipid or fat cells (adipose tissue) in your body are an
important store of energy, and also help to retain your
body’s heat, like an insulating blanket. Lipids perform other
important functions in your body including:
providing a soft outer layer that protects your body surface
and your internal organs from injury
carrying, in your blood, some of the vitamins that are not
soluble in water (the fat-soluble vitamins — A, D, E and K)
providing essential fatty acids that are important for
normal nerve and brain function
keeping your skin and hair soft and smooth
contributing to the structure of body cells
acting as part of your body’s messenger system, forming
part of the structure of hormones and prostaglandins.

Lipids are a group of substances that include fats, oils, fatty
acids, phospholipids, sterols, glycolipids and waxes. Lipids
are used by your body to store large amounts of energy in a
small volume; they provide 37 kilojoules per gram, which is
double the energy content of the same weight of carbohy-
drate or protein.

The most common form of lipid in the diet is the triglyc-
eride. A triglyceride consists of a ‘backbone’ of glycerol,
attached to three fatty acid molecules. Glycerol has a three-
carbon chain, and each fatty acid is connected to one of
these carbon atoms, as shown below.

H 0
H I |
| H—C—0—C—CH, — R
H— C —OH | 0
‘ ” Three
H— C—OH H—C—O—C—CHZ—RQFfaﬁy
| | 0 acids
H—C—OH I e
| H—C—0—C—CH, —Rs
H |
H
Glycerol Triglyceride

Triglycerides are made by joining three fatty acids onto a ‘backbone’ of
glycerol.

The three fatty acids can be three identical fatty acids, or,
more commonly, a mixture of different fatty acids.

Fatty acids are carbon chains with a carboxyl group on
one end. The chains vary in length from two to 24 carbon
atoms, and they also vary in the number of hydrogen atoms
that are attached.

Saturated fatty acids have as many hydrogen atoms as
can fit on the following chain.

Structure of a saturated fatty acid: butyric (or butanoic) acid

Unsaturated fatty acids do not contain the maximum
number of hydrogen atoms. Instead, some places have a
double bond, as shown below.

/O

N
OH

H—

I —OO—xX

H
\
—(‘::c—c
H

2-butenoic acid

Structure of an unsaturated fatty acid: 2-butenoic acid

The double bonds can be broken and more hydrogen atoms
inserted at that place; this process is called hydrogena-
tion and is used to make solid fats out of vegetable oils, as
in margarine production. A fat with only one double bond
is called monounsaturated; a fat with two or more double
bonds is called polyunsaturated.

The type of fatty acid determines whether a lipid is solid
or liquid at room temperature. Saturated fatty acids, and
longer chain fatty acids tend to be solid at room tempera-
ture, while unsaturated fatty acids and short chain fatty
acids are more likely to be soft fats or liquid oils.

Essential fatty acids

Essential fatty acids are needed for normal growth but
cannot be synthesised by the body. The three essential fatty
acids are linoleic acid, linolenic acid and arachidonic acid.
These omega-3 and omega-6 fatty acids are found in fish
and other seafood, nuts and seeds, and green vegetables.

Cholesterol

Cholesterol is another type of lipid — it is a sterol,
with a molecular structure very different from that of a
triglyceride.

CH,
|
CH — CHy, — CH, — CH, — CH
\ \
CH, CH,

HO

Chemical structure of cholesterol

All your body cells contain cholesterol. It is needed in your
body for:
making bile acids, which are used to break down lipids in
your gut during digestion
absorbing and using lipids from your food
making some important hormones.
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Your body can make its own cholesterol in the liver. Other
animals also make their own cholesterol, and so it is found
in varying amounts in animal foods. If you eat a lot of cho-
lesterol in your diet, the amount made in your body usually
decreases. A high intake of saturated fat, however, promotes
higher levels of cholesterol in the blood, which is associated
with heart disease (see chapter 19).

Food sources of lipids

Lipids are found in a variety of foods. Both animal and plant
sources provide lipids in the diet.

Animal sources of lipids
Foods of animal origin provide most of the saturated fats
and all of the cholesterol in an average diet.

Meat
Visible and invisible fat Mostly saturated fatty acids
Bacon fat Cholesterol
Fish
Fish liver and fish liver Mostly unsaturated

oil fatty acids
Oily fish (tuna and Cholesterol

salmon) Essential fatty acids
Dairy products
Milk Mixture of saturated and
Butter and cream unsaturated fatty acids
Cheese Cholesterol

Plant sources of lipids

Plant foods are generally lower in fat than animal foods, but
there are some exceptions. The fat in nuts and seeds can be
extracted to make oils and margarines, which are a much
more concentrated source of lipids.

Fruits and vegetables

Avocado Mostly monounsaturated
Olive } fatty acids

No cholesterol
Nuts D
Brazil nuts
Walnuts Mostly polyunsaturated
Legumes [ fatty acids
Peanuts No cholesterol
Seeds Essential fatty acids
Sesame
Sunflower J
Other
Palm kernel Mostly saturated fatty acids
Coconut } No cholesterol

Visible fats are those present in the food as an obvious
fat component, such as the layer on the outside of a cut
of meat, butter on a slice of bread, and cream used as the

110 ) Food Technology in Action

filling in a cake. These are easy to see in food. Invisible fat,
such as that in some kinds of cakes, biscuits and pastry, is
more difficult to identify.

Invisible fat — some kinds of pastry may be as much as 50 per cent fat, but
many people are unaware of this fact.

REVIEW QUESTIONS

Remember

1. Name four functions of lipids in the body.

2. What are the names of the essential fatty acids? What makes them
‘essential’?

3. What are the components of the structure of lipids?

Apply
4. What is the difference between a fat and an oil? Name two foods that
are sources of hard fats and two that are sources of oils.
5. Look at the following list and circle the foods that you think contain
cholesterol:
canned baked beans in tomato sauce
lamb chop
margarine
oysters
cream of potato soup
chicken nuggets
bananas
tuna and lettuce sandwich on wholegrain bread

Do an activity

6. The Australian Dietary Guidelines recommend a diet that is low in fat
and, in particular, low in saturated fat. Write out a meal that you have
eaten this week and list five changes that you could make to the
meal to follow this guideline more closely.

Vitamins

Vitamins are substances that your body is unable to make
for itself, and which are needed for normal healthy func-
tioning. Only small amounts of each vitamin are needed,
but they are all essential. Vitamins are generally classified
as being either water soluble (those that dissolve in water,
such as B-group vitamins and vitamin C) or fat soluble
(those that do not dissolve in water, such as vitamins A,
D, E and K). This solubility is important because it deter-
mines which foods are good sources, and how the vitamin
can be absorbed, transported and stored in your body. Fat-
soluble vitamins can be stored readily in your body, but the



water-soluble vitamins need to be supplied daily because
any excess is excreted in the urine. A diet that does not
provide enough of a particular vitamin can lead to a

deficiency.

Fat-soluble vitamins
Your body can store significant amounts of the fat-soluble
vitamins in your liver and adipose tissue. If you are healthy
and well nourished, this store can meet your fat-soluble
vitamin needs for several months. Table 6.2 shows the fat-

soluble vitamins.

TABLE 6.2 The fat-soluble vitamins

WHAT IT DOES IN SIGNS OF WHERE IT IS FOUND IN
THE BODY DEFICIENCY THE DIET

e poor vision, especially in

Vitamin A
(retinol)

e forms part of the rod

and cone cells in the
retina of your eye, which
are needed for normal
vision (for night vision in
particular)

helps maintain the
mucus-secreting cells

in many tissues of the
body, such as the linings
of the gut, lungs, nose,
throat and eyes

low light

linings of gut, lungs,
eyes, and so on, do not
stay moist and slippery.
In particular, the eyeball
can dry out and become
damaged and infected,
causing blindness.

Good sources of carotenoids

e \Vitamin A can be obtained from
food either as retinol or as its
precursor, carotene.

e Retinol is found only in animal
foods, in liver (where it is
stored in animals and humans),
as well as in the lipid part of
meat, poultry, fish, eggs and
dairy foods.

e (arotenoids are found in the
coloured parts of red, orange,
yellow and green vegetables.

e The body can convert carotene to
retinol in the gut.

e There are over 400 different
substances in the carotene family,
which are called carotenoids, and
all convert to different amounts of
retinol.

e The most powerful carotenoid is
beta-carotene, but all carotenoids
have some retinol-producing
effect.

Vitamin D
(ergocalciferol
and
cholecalciferol)

is the vitamin in charge
of your bones, which

get their strength from
calcium phosphate
controls turnover rate of
calcium and phosphate
into and out of the bone
promotes calcium and
phosphate absorption
from food in the gut, and
controls the amount that
the kidneys allow to be
lost in the urine

abnormal bones. In
growing children,
vitamin D deficiency
causes rickets, where
the bones are weak
and develop in a bent
shape. In adults, vitamin
D deficiency causes
osteomalacia, where
the bones are prone to
breaking and pain.

e The body can make vitamin D
in skin that has been exposed
to UV light from the sun.

¢ |n Australia, most of our vitamin
D is made in the skin, as only
short periods of exposure to
sunlight are required.

e Large amounts are found in
fish liver oils (such as cod liver
oil); small amounts are found
in oily fish, egg yolk and dairy
fats.

e People who are not regularly
exposed to sunlight are at risk of
deficiency. This includes elderly
and frail people who are confined
indoors, and those who, for
religious or modesty reasons,
choose clothing that keeps their
skin well covered. Dietary sources
are more important for these
people.

o Whether it comes from sunlight
or from food, vitamin D has to be
converted to its active form in the
body.

Vitamin E
(alpha-
tocopherol)

acts throughout the
body as an antioxidant,
protecting the cells, and
other nutrients, from
oxidative damage
captures and disarms
free radicals, reducing
the impact of some of
these processes

higher risk of damage
from free radicals,
toxins, ageing and,
perhaps, even cancer

e Vitamin E is usually found in
the fat in plant foods such as
nuts and seeds, vegetable oil,
margarine and wheatgerm.

e \itamin E is a group of eight
different compounds called the
tocopherols. The most active form
is alpha-tocopherol.

e Free radicals are molecules
that can travel around the body
causing damage to membranes;
they are suspected to be involved
in the processes of ageing, cancer
formation and toxin damage to the
body.

Vitamin K
(phylloquinone
and
menaquinone)

is involved in the
process of blood clotting
by controlling four of the
proteins that are needed
for clotting

deficiency rare, but
occasionally occurs
in newborn babies
resulting in excessive
bleeding

e \Vitamin K is found in large
amounts in green leafy
vegetables and in smaller
amounts in other vegetables,
fruit, cereal grain foods and
seeds.

o \Vitamin K deficiency is rare
because it is produced by
bacteria living in the gut and this
is absorbed, supplementing the
amounts in the diet.

e Newborn babies are more
vulnerable because they do not yet
have bacteria in their gut.
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B-group vitamins

The B-group vitamins do not provide any energy to your
body, yet without them you would not be able to get any
energy from your food. They all work together to release
energy from the carbohydrates, proteins and fats that you
eat. They include:

thiamin (sometimes called B,)

riboflavin (sometimes called B,)

niacin (sometimes called B;)

pantothenic acid (sometimes called Bs)

pyridoxine (sometimes called Bg)

biotin (sometimes called B; or Byg)

folate (sometimes called By)

cobalamin (known as By,).

You will notice that most of these are called by name
rather than by number; this prevents confusion (particularly
where the numbers changed over time). Table 6.3 shows the
water-soluble vitamins.

Water-soluble vitamins

Water-soluble vitamins are not stored in your body and
need to be continually replenished from your diet. Any
water-soluble vitamins in excess of your needs are excreted
in your urine. The water-soluble vitamins include the B
group of vitamins and vitamin C.

AYes Akl DRI 77 FOLR MMM . T THINK YU MIGHT
TIMES A DAY/ NEED Bie OF THese To0)
v\

| .
Why are pirates often shown with missing teeth and terrible scars? — a g 1o
The seventeenth and eighteenth centuries were a time of great exploration by > i 1!
European sailors. For the first time, ships could make long voyages, staying at
sea for weeks or months at a time. Surviving on salted meat and dried salty
biscuits, with little access to fruit or vegetables, meant that scurvy (caused by e [}
a lack of vitamin C) became a serious problem for anyone living at sea. It killed ol
large numbers of sailors on some of the early voyages, and caused widespread
problems with tooth loss and poor wound healing. Later, it became known that
scurvy could be prevented by including preserved lime juice as part of sailors’
rations. s J ! | ! A A

TABLE 6.3 The water-soluble vitamins

WHAT IT DOES IN
YOUR BODY SIGNS OF DEFICIENCY FOOD SOURCES

Thiamin

* is an essential part
of the process of
releasing energy
from carbohydrates
and lipids

* Symptoms of deficiency are very
general and usually accompanied by
other deficiencies because thiamin is
important throughout the body.

¢ Thiamin deficiency is called beri-
beri and it causes loss of appetite,
vomiting, irritability and depression.
Eventually nerves are unable to work
properly, leading to muscle cramps.

* Someone with ‘dry’ beri-beri becomes
very thin, with mental confusion.

¢ Someone suffering from ‘wet’ beri-beri
also has oedema (fluid swelling in their
body tissues), which can eventually
cause heart failure and death.

e Wernicke’s encephalopathy (confusion,
delirium and muscle dysfunction) is
another deficiency condition seen
mostly in alcoholics.

e Thiamin is found in all
plants and animals, so
there is a wide variety of
food sources, particularly
meats, organ meats (such
as liver and kidney), poultry,
fish, wholegrain cereal
foods, legumes, nuts and
seeds, and yeast (including
yeast extracts such as
Vegemite®)

e Highly processed foods are
usually lower in thiamin.
Thiamin deficiencies usually
occur in poor countries
where a processed grain
(such as rice) is the main
food, particularly in growing
children who have higher
energy needs.
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WHAT IT DOES IN

VITAMIN YOUR BODY

Riboflavin ¢ s an essential part * Symptoms of deficiency are very * Riboflavin is found in all
of the process of general and usually accompanied by plants and animals, so
releasing energy other deficiencies because riboflavin is there is a wide variety of
from carbohydrates, important throughout the body. food sources, particularly
protein and lipids * Akey symptom is deep cracking and milk and dairy foods,

redness at the corners of the mouth meats, organ meats

and eyes. (such as liver and kidney),
¢ (QOther symptoms include sore throat wholegrain cereal foods,

and eyes, and an inflamed sore tongue. vegetables, eggs and yeast.

Niacin « is responsible for the | ® Niacin deficiency is called pellagra. ¢ Niacin is present in high ¢ Niacin can be synthesised
continual supply of | @ Deficiency is sometimes known as the levels in complete protein in the body from one of
energy to the cells disease of the ‘three Ds’: diarrhoea, foods, particularly meats, the essential amino acids,

¢ is an essential part dementia and dermatitis. organ meats (such as tryptophan. However, the
of the process of e Dementia occurs rapidly, giving rise to liver and kidney), fish, process is not very efficient
releasing energy irritability, insomnia and poor memory. wholegrain cereal foods, and requires adequate
from carbohydrates, | ¢ Pellagric dermatitis is distinctive vegetables, dairy foods and amounts of thiamin,
proteins and lipids because it is a symmetrical rash and yeast. riboflavin and pyridoxine to
occurs mainly on areas of the skin that be present, so is not a good
are exposed to sunlight. substitute for adequate
dietary intake of niacin.

Pantothenic | e isinvolved in many | ® Symptoms of deficiency are very ¢ Pantothenic acid is ¢ Pantothenic acid is also

acid of the reactions general because pantothenic acid is found in almost all foods, made by bacteria in the gut.
that metabolise important throughout the body. particularly organ meats,
carbohydrates, ¢ Symptoms include immunity problems, wholegrain cereals and
proteins and lipids dermatitis, and nerve changes causing yeast.

irritability, weakness, and tingling or
numbness in the hands and feet.

Pyridoxine ® jsinvolved in e Deficiency of pyridoxine on its ownis | ® Excellent sources include
the synthesis of rare. It occurs more commonly with meats, organ meats, eggs.
important body other B-group deficiencies. ¢ Good sources include
proteins such as * Symptoms include sore mouth, skin wholegrain cereal foods
porphyrin (part of rash and sore, inflamed tongue. Nerve and legumes.
haemoglobin in the abnormalities may occur, causing ¢ Fruit and vegetables also
blood), hormones, convulsive fits. contain small amounts.
antibodies and
enzymes

Biotin ¢ is required for ¢ Deficiency is very rare. However, * Biotin is found in cereals, ¢ More biotin is made by
the metabolism it can occur in people consuming egg yolk, yeast and organ bacteria in the gut than
of carbohydrates, large amounts of raw eggwhite as meats. you eat in your food.
proteins and lipids this contains the protein avidin that

captures biotin, preventing the body
from using it.

* Symptoms include loss of appetite,
nausea and vomiting, dry scaly
dermatitis, sore inflamed tongue and
depression.

Folate (also | ® is essential for the * Deficiency causes reduced growth rate | @ Folate is found in nearly all | ® Requirements are highest

known as production and and anaemia. foods, but particularly good during periods of growth,

folic acid or maintenance of ¢ More general symptoms are loss sources are green leafy such as in childhood and
folacin) your body’s cells of appetite, diarrhoea, weakness, vegetables, organ meats in pregnancy, because
(including the blood irritability and sore tongue. and yeast. of folate’s role in the

cells) and the genetic

material inside cells

If inadequate folate is provided during
pregnancy, there is an increased risk
of prematurity and neural tube
defects.

production of cells.

(continued)
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TABLE 6.3 (continued)

WHAT IT DOES IN
YOUR BODY

FOOD SOURCES COMMENTS

Cobalamin * works together with | e Deficiency causes pernicious anaemia, | ® Active vitamin By, is ¢ Vitamin B, is a group of
(B4, also folate in protein where abnormally large red blood cells found only in animal foods, related substances known
known as synthesis and are made, which do not work normally. including meat, poultry, as cobalamins.
cyanoco- production of red ¢ Deficiency can also cause serious brain | fish, eggs and dairy Digesting and absorbing
balamin) blood cells and nerve damage. foods. vitamin By, is very
¢ There is no reliable complicated. The vitamin is
evidence of true vitamin released from the food by
B, activity in plant foods. substances in the stomach.
Some plant foods, such as A substance called intrinsic
seaweed and spirulina, factor in the stomach
and fermented soy foods, attaches to By, to act as a
such as tempeh, contain carrier; this allows the B,
inactive substances that to be absorbed later in the
are similar to vitamin By, gut.
which in large amounts Gut bacteria can make
may interfere with true By, vitamin B;,, but in humans
activity. this occurs too far down
* People who do not eat the gut for us to absorb it.
any animal foods (vegans)
need to eat foods fortified
with vitamin B, (such as
soy milk and some special
vegan food products)
or take vitamin By,
supplements.
Vitamin C * isinvolved in » Vitamin C deficiency causes a disease | ® Plant foods are the main
(also called the formation of called scurvy. source of vitamin C.
ascorbic collagen, (a protein | ® Body tissues become weak and e (Citrus fruits (lemons,
acid) in connective tissue). break down, causing swelling, bleeding limes, oranges), berries,
Collagen helps to and tenderness of skin, muscles and red capsicum, tomatoes
maintain the strength joints. and green leafy vegetables
of cell walls and of e Gums bleed and teeth may fall out. are all particularly good
body tissues such as | ® Scars may turn back into fresh sources.
skin. wounds.
¢ Bruising and nosebleeds are
common.

o.-...-o....o...-..................................oo.
THE EYES HAVE IT
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by CATHERINE SAXELBY

Warming vegie-packed soups and winter
casseroles present the ideal opportunity to
eat for eye health.

When you were a kid, did your mum tell
you to eat up your carrots so you would
see better? The latest research suggests that
she may have been right. The nutrients in
orange, green and yellow produce — all
antioxidants that belong to a large family of
more than 600 carotenoids — are the magic
ingredients that can slow the progression of
age-related macular degeneration (AMD),
a debilitating loss of vision in older people.
Just as there are optimum ways of eating for

Food Technology in Action

a healthy heart, liver, skin, brain and kid-
neys, so there is now one for the eyes.

AMD affects one in four Australians over
75, and is responsible for around 80 per cent
of blindness. As the population ages, more
and more cases of AMD will emerge so any-
thing we can do to prevent or limit this eye
affliction is of enormous benefit. The mac-
ula is the sensitive central part of the retina
(the inside lining of the eye), responsible
for the fine central vision that allows us to
read, recognise faces and drive. With age
the macula can deteriorate, which results in
blurred vision, letters missing when read-
ing, straight lines appearing wavy and even
a black ‘emptiness’ in the centre of vision.

Exactly what causes AMD is still not
fully understood. But if you have a parent
with AMD, you have a 50 per cent risk of
suffering from it yourself. Smokers have a
four times greater risk than non-smokers,
and those with high blood pressure, obesity
or high cholesterol are also likely to suffer
from it.

Lutein and zeaxanthin are two caro-
tenoid pigments in the eye that are most
concentrated in the macula. They absorb
damaging UV and blue light, and pro-
tect individual cells in the retina. Dark
leafy greens are rich in lutein and zeaxan-
thin, while colourful fruits and vegetables
are also good sources (so remember to
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‘eat by the rainbow’ — lots of colour is a
good rule of thumb). So are egg yolks, and
some brands of eggs are now fortified with
lutein.

Cooking oils recently came under scru-
tiny after a research paper suggested a link
to AMD and urged consumers not to use
oil and go back to butter. Associate Pro-
fessor Robyn Guymer, head of the Macular
Research Unit at the Centre for Eye Research
Australia at the University of Melbourne,
denies a firm link between any type of fat
and AMD exists.

‘When you look at the research pub-
lished to date, there is not enough evidence
to suggest one fat or another,’ she explains.
‘The notion that oils were to blame came
from one research finding in the US where
the type of fats eaten are very different to
those consumed by Australians — soybean
oil is used extensively in the US and many
of their margarines are high in trans fats,
unlike ours. There are many other studies
— including an Australian one, The Blue
Mountains Eye Study — which found no

association with fat. So why just pick out
one study?’ she added.

On the other hand fish, or rather their
omega-3s, are reported to protect against
the development and progression of AMD.
Until definitive research appears, Profes-
sor Guymer advises her patients to follow
a healthy low-fat diet that favours mono-
unsaturated and polyunsaturated fats,
which are pivotal in reducing cholesterol
and heart disease.

Source: acpsyndication.com.

Carefully consider the article above. Remember that this is
not just a comprehension task; use the stimulus material
along with your knowledge of vitamin Ato complete the
tasks ahead.

1. Give three examples of foods that may contain
carotenoids.

‘Why are there so many B vitamins? What happened to vitamins F, G and

H?’ The value of a balanced diet was known in many human cultures long
before the discovery of the vitamins. Ancient Egyptians rubbed the juices
from cooked liver on their eyes to help them see in the dark, without knowing
why this worked! As the vitamins were identified one by one, they were

given alphabetical names. Some vitamins turned out to be more than one
substance. For example, vitamin B, is actually a complex of riboflavin, niacin
and pyridoxine. Once it was clear that the B group of vitamins work together,
they were given a group name. At this point, vitamin G, which is riboflavin, and
vitamin H, which is biotin, were moved into the B group and renamed.
Vitamin F, the essential fatty acids, lost their ‘vitamin’ title and were grouped
with fats. Vitamin J is not a vitamin at all because the body can synthesise it
in small amounts and it is present throughout the food supply; it is actually
choline, one of the vitamin-like molecules.

2. Explain what AMD is and possible causes of this
disease.

3. Describe the type of diet you should follow to reduce
the chances of getting AMD.

Minerals

Like vitamins, minerals are substances that your body
cannot make for itself. They are involved in many of your
body’s important reactions. Some are needed in fairly large
amounts, such as calcium, phosphorus, iron, sodium,
potassium, magnesium and sulfur. Others are required in
only tiny amounts and these are called trace elements.
They include iodine, zinc, copper, cobalt, manganese,
molybdenum, chromium, selenium, nickel, vanadium and
tin. Just like the vitamins, the minerals are essential for
health; if the diet provides inadequate amounts, deficiency
symptoms can occur.

Calcium

Nearly all the calcium in your body is in your bones and
teeth; it binds with phosphorus to provide the calcium
phosphate that makes bones and teeth strong. Calcium
phosphate forms a hard chalky complex that is laid down
within a network of bone cells. Because of this role in bone,
calcium needs are much higher during periods of growth.
Calcium is also involved in nerve and muscle functioning
and in clotting of the blood. When inadequate calcium is
obtained from the diet, calcium is released from your bones
to meet these needs; this may weaken the bones. Severe
calcium deficiency has symptoms similar to vitamin D defi-
ciency: rickets in children and osteomalacia in adults. Loss
of calcium from the bones can also result in osteoporosis
(see chapter 7).

Food sources of calcium

You need quite large amounts of calcium to maintain strong
bones. Dairy foods are excellent sources of calcium; low-
fat dairy foods usually have more calcium than the full-fat
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types. Other good sources are canned sardines and salmon,
and whitebait (which are all fish that are normally eaten
with the bones), tofu, tahini (sesame seed paste) and some
green vegetables.

As discussed above, phosphorus binds with calcium to pro-
vide the calcium phosphate that makes bones and teeth
strong. The rest of the phosphorus in your body is also very
important because it forms part of the energy system of the
body. All the energy that you get from your food, whether it
is from carbohydrate, protein or fat, ends up as molecules
called ATP (adenosine triphosphate). This is the form of
energy that your body cells use every minute of the day. If
inadequate phosphate is available in the blood, the muscles
and nerves run out of energy and cells may die; the heart
and breathing muscles cannot work normally and may fail,
leading to death. Normally, phosphate is released from the
bones to maintain phosphate levels in the blood, so a poor
intake of phosphate can result in osteomalacia.

Food sources of phosphorus

Phosphorus is found in many foods. Good sources of phos-
phorus include meat, poultry, fish, eggs, dairy foods, whole-
grain cereal foods, legumes, nuts and seeds.

Iron has an important role in some reactions in the body,
such as converting carotene to retinol, and in forming
collagen. However, most of the iron in your body is involved
in carrying oxygen to the cells where it is needed for making
energy. Iron forms part of two oxygen-carrying proteins:
haemoglobin (the protein that carries oxygen in the blood)
and myoglobin (the protein that carries oxygen in the mus-
cles). When the cells come to the end of their life, your body
breaks down these proteins and re-uses the iron. In this way,
most of the iron is conserved, being lost from the body only
by bleeding (in injury or during menstruation). The iron
stores in your body are tightly controlled, too. When body
stores of iron are getting low, more iron is absorbed from
food. When stores are full, less iron is absorbed from food.
Iron deficiency can occur if too little iron is obtained from
food, if it is not absorbed properly or if there is too much
blood loss (such as with a severe injury or heavy menstru-
ation). This can result in anaemia (see chapter 17).

Food sources of iron

Blood is rich in iron, so meat and organ meat are the foods
with the most iron. This is called haem iron, meaning that
the iron is from the blood. Other sources of haem iron
include fish that are eaten whole (like sardines) and egg
yolk. Non-haem iron is found in plant foods. Legumes, nuts
and seeds, wholegrain cereal foods and green leafy vegeta-
bles are good sources of non-haem iron.
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Sodium and potassium are involved in many critical body
processes. They work closely together in the body and are
discussed together here because they depend on each
other. The amount of sodium and potassium in the body
needs to be very carefully controlled because together they
are responsible for the following important processes:
keeping the right amount of fluid in each body cell.

Sodium is mostly found outside the cell, and potassium

is mostly found inside the cell. Little pumps in the cell

membrane allow sodium and potassium to swap places.

If more sodium moves into the cell, it drags water in with

it. If sodium moves out of the cell, water moves out. If this

process is not controlled, sodium may flow into the cell,
bringing too much water in and the cell can burst and die.
keeping the right acid-base balance (pH) in the body.

Many of your body’s processes do not work if their

environment is too acidic or too alkaline. Sodium and

potassium help to keep it just right.

making muscles contract and relax, and transferring

nerve impulses. Sodium and potassium are responsible

for the contraction and relaxation of both the voluntary
and involuntary muscles in your body, and for transmit-
ting electrical messages along the nerves. This means that
sodium and potassium keep all your muscles working
normally. If there is not enough potassium available, the
muscles of the heart can stop beating, leading to cardiac
arrest. If there is too much potassium, muscle weakness

can cause abnormal heart rhythm, which can lead to a

heart attack.

While sodium and potassium work together, they also
have their own individual jobs. Sodium is involved in the
uptake of glucose, both into the gut and into body cells,
where it is used for energy. Sodium is also important in the
work of the pancreas. Potassium helps to release energy
from carbohydrates, protein and fat, and is also needed for
storing glucose (as glycogen) in the body and for making
new proteins. The amount of sodium and potassium in the
body is mostly controlled by the kidneys, which make sure
that the right amount is excreted in the urine, or kept in the
body if needed. Some sodium is also lost in sweat.

Food sources of sodium

Sodium is found naturally in nearly all foods, especially
meat, fish and seafood, eggs, dairy foods and green veg-
etables. We also add sodium to our foods in the form of
salt (sodium chloride: NaCl) during cooking or at the table.
However, nearly all the sodium in your diet probably comes
from salt and other sodium compounds that have been
added to foods during processing. Some foods contain
very large amounts and are noticeably salty in taste, such
as anchovies and other canned fish, bacon, ham, pow-
dered soup and noodle mixes, salted nuts and crisps, and
takeaway foods. Other foods may provide surprisingly large



amounts of sodium without tasting particularly salty; most
of the sodium in your diet probably comes from foods such
as breakfast cereal, bread and spreads, biscuits and cheese.

Food sources of potassium

All foods contain potassium, and, unlike sodium, the
amount of potassium usually decreases during processing.
The highest amounts of potassium are found in fresh
fruits and vegetables and their juices, especially tomatoes,
potatoes, bananas and oranges. Meat, fish, cereal grain
foods and chocolate also contain significant amounts of
potassium.

Zinc is found in many enzymes and acts as a co-factor for
other enzymes. (A co-factor is a substance that an enzyme
needs to help it carry out a reaction.) In this way, zinc is
essential for obtaining energy from carbohydrates, protein
and fat. It is also very important for making proteins, so
is essential for growth and maturation, for wound healing
and for maintaining healthy skin, hair and nails. Zinc defi-
ciency causes growth retardation, hair and skin problems
(including poor wound healing) and loss of taste sensitivity.

Food sources of zinc

Good amounts of zinc are found in oysters and other
shellfish, liver, meat, chicken, cheese, wholegrain cereals
and nuts. Zinc is more easily absorbed from animal foods
because fibre can bind with zinc, making it unavailable for
absorption.
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In 1992, dentists examined the teeth of nearly 20 000 children who were
living in Townsville (where the water had added fluoride) and Brisbane (where
fluoride was not added to water). This graph shows the difference in rates

of tooth decay in the two cities. Similarly, the Child Dental Health Survey
2002 confirmed that children aged 5-15 who lived in areas where there

was a higher concentration of fluoride in drinking water had fewer decayed,
missing or filled teeth than children living in areas where there was a lower
concentration of fluoride in the water.

Fluorine contributes to the strength of the calcium phos-
phate in bones and teeth. Its presence in teeth hardens the

enamel, helping to prevent dental caries (tooth decay). It
is found in some foods, such as seafood and tea, but the
amount required for healthy teeth is easily obtained from
tap water in towns and cities where fluoride has been added
to the water supply.

Water

One of water’s important functions occurs when it leaves the body.
Perspiration helps to avoid overheating.

Even though water provides no energy, it is still counted as
a nutrient because we cannot live without it. Without water,
dehydration causes death in only a few days. Over half your
weight is water; it is in your cells, between your cells, and in
your blood and the other fluids in your body, such as spinal
fluid. Most of your body processes cannot work properly if
there is too little water in the body. Here are some of the
important functions of water:

Water acts as a solvent and transportation medium. Water-

soluble substances dissolve in water and this is how they

are carried around your body. Nutrients flow in the watery
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.env1ronment of the'gut, into the gut Wall‘ cells and t'hen I ——
into the blood. Maintenance of the sodium-potassium

balance needs water to allow the flow of sodium and Remember
potassium into and out of the cells. 1. What substance is the precursor of vitamin A?
e Water acts as a lubricant. The lubricants throughout your 2. What is another name for vitamin B;,? What is the main function of
body are kept moist by water. These include saliva and this vitamin?
other digestive system lubricants that allow food to slip 3. Match each of the following nutrients with a symptom of deficiency.
easily through your gut. Saliva also keeps your mouth A deficiency of . . . may cause . . .
moist and rinses your teeth, helplng to prqte?ct against fibre Weak, bendy bones
decay. Water acts as a shock absorber in your joints. . i »
o Water helps to control your body temperature. Perspir- retinol bleeding gums and bruising
ation, or sweat, on your skin can evaporate when it absorbs protein constipation
enough body heat, thus helping to cool your body. vitamin C difficulty seeing in the dark
The kidneys help to control how much water is kept in vitamin D poor immune function and weakness
the body and how much is lost in urine. Water is also lost
from the skin surface through sweating, from the lungs (as Apply
water vapour) during breathing, and in the faeces. 4. Which of the following statements best describes the
interrelationship between iron and fibre?
FOOd sources Of Water A. Fibre and vitamin C assist with the absorption of iron.
B. Fibre acts as a bridge to help carry iron across the gut wall and
Apart from the water you drink on its own, water is the into the blood.
main ingredient in all other beverages including tea, coffee, C. Iron is needed to produce collagen, which is made up of fibre and
juices, soft drinks, milk and even alcoholic drinks. Many elastin, and makes skin strong.
foods, such as fruits and vegetables, contain a lot of water in D. Fibre binds with iron to prevent absorption.
their cells, and many of the metabolic reactions that occur 5. Why does the body become deficient in water-soluble vitamins more
in your body also produce water. quickly than in fat-soluble vitamins?

Do an activity
6. Log in to www.jacplus.com.au and locate the Folate weblink for this

Important interrelationships chaper.

1 a) Why is folate supplementation now routinely recommended for
between nutrients ) et uemens v
There are many times when one nutrient depends on b) When should a pregnant woman start taking extra folate?
another nutrient to be absorbed by the body or to carry out c) What are some barriers to this behaviour
a particular task. For example, folate and vitamin B, work change?

7. Choose a vegetable and create a colourful poster advertising
its nutritional value. You might like to include a catchy slogan and
some tempting ideas for preparing your
chosen vegetable.

together, so a deficiency of one means that the other cannot
work properly. Similarly, the body needs a balance of both
sodium and potassium to work properly. Table 6.4 shows
some other examples.

TABLE 6.4 Interrelationships between nutrients

POSITIVE NEGATIVE
INTERRELATIONSHIPS INTERRELATIONSHIPS PRACTICAL APPLICATION

Iron ¢ Vitamin C helps increase * Zinc decreases absorption. | ® Have some salad or fruit with your main iron-containing meal
non-haem iron absorption e (Calcium decreases to boost iron absorption.
by converting it to a more absorption. ¢ [ron supplements should not be taken at breakfast if you are
absorbable form. o Fibre decreases eating a bran-based cereal.
¢ Haem iron helps in absorption absorption. ¢ Although breakfast cereals and powdered drink flavourings
of non-haem iron. often have added iron, they are unlikely to meet your

complete iron needs because of the interaction with calcium
in the milk. It is important to have other sources of iron.

Calcium e Phosphorus increases ¢ Fibre may decrease * Dairy foods are the best sources of calcium as they contain
absorption. absorption. phosphorus and lactose.
e Vitamin D promotes ¢ Dairy foods make good between-meal snacks if you avoid
absorption. eating high-fibre foods at the same time — they protect the
e Lactose increases absorption. teeth between meals too.
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Digestion, absorption and
metabolism of food

The gut, or gastrointestinal tract, is a tube, up to about
8 metres long, which starts at the mouth and finishes at
the anus. Digestion and absorption occur along this tract.
Digestion is the mechanical and chemical breakdown of
food to its smaller nutritional components. Absorption is
the movement of these components from the gut into the
blood and lymphatic systems of the body, which are shown
below. These systems deliver the nutrients to the cells for
use in metabolic processes.

Superior vena cava Aorta
B (]
Pulmonary veins 2 Pulmonary
artery
Heart .
Descending
aorta
Inferior
vena cava Lymph
nodes

Blood is pumped around the body by the heart. The fatty lymph liquid, or chyle,
flows along similar pathways without any pumping; it relies on gravity and the
movements of the body. Here, arteries are shown in red, veins in blue, and the

lymph system in yellow.

Metabolism includes all chemical processes that use
nutrients to make other substances. The two main types
of metabolism are catabolism and anabolism. Catabolism
occurs when nutrients are broken down to their compo-
nents, usually for energy or to make other substances. Star-
vation may result in muscles being broken down to produce
energy; this is an example of catabolism. Anabolism occurs
when new molecules are produced from substances released
by catabolism. Recovering from injury involves anabolism
as new protein is formed to repair and replace the damaged
body tissue. Body builders use repetitive heavy weightlifting
to achieve anabolism for increased muscle bulk. Anabolic
steroids are chemicals that promote anabolism, sometimes
used in body building to increase muscle, despite their
undesirable side effects.

Digestion involves a long chain of processes, with the dif-
ferent organs shown below doing their individual jobs along
the way.

Oesophagus

Oesophageal
. sphincter
Liver
Gall bladder Stomach

Pyloric sphincter Pancreas

Duodenum
Small intestine
- upper 1g:jejunum
—lower 2:ileum

Large intestine

Appendix Rectum

The organs of digestion

Mouth, tongue and salivary glands
Both mechanical and chemical breakdown of food occur
in the mouth. Chewing, or mastication, grinds the food
between the teeth, coordinated by the tongue’s movements,
while the salivary glands produce saliva. Saliva is a watery
mixture of mucin (a slimy substance that makes saliva
sticky) and amylase (an enzyme that triggers the digestion
of starch).

Salivary amylase has only a very small effect during
chewing unless you eat slowly and chew your food very well.

starch amylase maltose
(polysaccharide) (disaccharide)
Oesophagus

The oesophagus is the tube that joins the mouth to the
stomach. The wave-like action of the smooth muscles lining
the oesophagus moves food from the mouth, through the
lower oesophageal sphincter, to the stomach. This action
is called peristalsis and is responsible for the way in which
foods and wastes are moved through the entire gastrointes-
tinal tract. There is no breakdown of food in the oesophagus.
Its main function is to prevent the acidic mixture in the
stomach from splashing back up into the mouth.

Stomach

The stomach is a large, bag-like organ. The muscles lining
the stomach grind the food (with an action similar to a
pepper grinder), mixing it with the gastric juices to produce
chyme, a watery paste. Chyme is released slowly into the
small intestine, controlled by the pyloric sphincter.
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Gastric juices are a combination of hydrochloric acid
and enzymes. Hydrochloric acid acts on all the proteins in
chyme, including salivary amylase, starting the process of
breakdown. A gastric enzyme, pepsin, breaks the proteins
into smaller polypeptide chains, or peptones.

Small intestine

The small intestine is divided into three distinct areas: duo-
denum, jejunum, and ileum. The majority of the digestion
and absorption of food occurs along this 6-metre section of
the gastrointestinal tract.

Once the chyme enters the duodenum, it comes in con-
tact with digestive juices from three different sources — the
pancreas, the gall bladder and the walls of the small intes-
tine itself. The alkaline environment of the small intestine
neutralises the hydrochloric acid from the stomach.

Digestion of protein

Proteins enter the duodenum in the form of peptones. They
are broken down into amino acids by the protein-splitting
enzymes trypsin, chymotrypsin, carboxypeptidases, amino-
peptidases and erepsin.

Digestion of carbohydrates

Pancreatic amylase, produced by the pancreas, breaks down
the remaining starch into the disaccharide maltose in the
duodenum. Once the chyme has passed into the jejunum,
it comes in contact with the enzymes maltase, lactase
and sucrase (also known as invertase.) The disaccharides
are broken down into their respective monosaccharides,
making them available for absorption.

Disaccharide Enzyme Monosaccharides
maltose maltase glucose + glucose
lactose lactase glucose + galactose
sucrose sucrase glucose + fructose

Digestion of lipids

Lipases are enzymes, produced in the pancreas, that break
the triglycerides of lipids into monoglycerides. Bile is pro-
duced in the liver but is stored in and released from the
gall bladder. It does not contain enzymes, but instead acts
as a detergent to emulsify lipids into small droplets in the
chyme liquid. This makes it easier for the lipases to reach
them. Lipases break triglycerides into glycerol and fatty
acids, which are then absorbed through the ileum wall.

The absorption of nutrients

The walls of the small intestine are covered in tiny finger-
like projections called villi that capture substances flowing
through the intestine — much as a sea-anemone catches its
food.

120 ) Food Technology in Action

Intestinal villi

The villi greatly increase the surface area of the small
intestine, thus creating a greater area over which nutri-
ents can be absorbed. All of the nutrients absorbed in your
gut go into the cells lining the villi. A cross-sectional view
through a villus is shown below.

Cells lining the
small intestine

Artery

~~

Cross-section through one of the intestinal villi

Glucose, amino acids, water-soluble vitamins and min-
erals all flow from the intestinal cells into the bloodstream.
The blood then takes them to the liver, which coordinates
their use, storage or transport to other parts of the body.



Fat takes a very different path. The glycerol and fatty acids
that are absorbed into the gut wall are re-formed into tri-
glycerides while they are in the gut cell. These triglycerides,
along with fat-soluble vitamins, do not pass into the blood
immediately. Instead, they travel into the lymph system in
the form of chyle, a creamy-looking, fatty liquid. Chyle is
released into the bloodstream from an opening inside the
chest called the thoracic duct. This process is slow, as lym-
phatic flow is passive. The fat then travels through the blood-
stream, from which it can be taken up by cells for energy.

Any substances remaining in the gut, such as unabsorbed
water and fibre, enter the large intestine in preparation for
excretion.

The large intestine (or colon) and the rectum make up
the final 1.5 metres of the gastrointestinal tract. The large

REVIEW QUESTIONS

Remember

1. For each of the three main energy-giving nutrients, describe:
a) the enzymes that are required for digestion
b) where in the body the enzymes are produced
¢) where in the gut the nutrients are absorbed.

2. What factors affect the absorption of calcium, phosphorus, zinc and
iron? List them, and then note which ones increase absorption and
which ones decrease it.

3. Which one of the following statements is correct?

A. Calcium and vitamin D are responsible for blood clotting.

B. Vitamins D and E increase calcium absorption.

C. Zinc must be present for carotene to be changed into retinol.
D. Vitamin A increases the rate of iron absorption.

Apply
4, Why does food need to be digested?
5. Match each of the following terms with its meaning.

metabolism chewing
catabolism eating
Interview
Dietitian: =~ Good morning. Thanks for being on time
for your appointment. Everyone else has
been late today! Now, the referral letter
from your GP says that you have been
suffering from fatigue. Can you tell me a
bit more about what’s been happening?
Sally: Well, I've just been finding it really hard

lately. I just don’t seem to have the energy
to do all my normal stuff and I'm tired all
the time. I live on my own now, because
my flatmate moved out to go over-
seas, so I have all the housework to do

intestine is about four times thicker than the small intes-
tine. Its main function is to remove food residues and
wastes from the body. These enter the large intestine in a
liquid form but the majority of the water is absorbed in the
colon, leaving a semi-solid mass.

The large intestine produces no enzymes, but some
digestion still occurs thanks to a large number of bacteria
that are present. There are many beneficial types of bac-
teria that play a role in keeping your gut healthy. These act
on the undigested matter by attacking the fibre and other
components, producing a small amount of energy as well
as vitamin K and some of the B-group vitamins. These are
then absorbed into your bloodstream. Some bacteria pro-
duce gases, which can also be absorbed into the blood-
stream. The remaining food residues, combined with waste
products of the digestion process, dead intestinal cells and
bacteria, are passed from the body through the rectum in
the form of stools or faeces.

anabolism converting one substance into another
mastication breaking down a nutrient into its parts
absorption breaking down body tissue to use as energy
digestion taking nutrients into a cell

consumption building up body tissue

Do an activity

6. Take a small piece of plain white bread and chew it very thoroughly
without swallowing it, to allow salivary amylase to start breaking
down the starch in the bread. See if you can taste the sugars being
released by the amylase. Use a stopwatch to time yourself from
when you put the bread in your mouth, to see how long it takes to
notice the taste.

7. In small groups, prepare a short presentation on each of the
different organs involved in digestion and absorption. These can be
presented, in order, to the class as a ‘Tour of the gastrointestinal
tract’. The organs presented could include: mouth, tongue and teeth,
stomach, liver and gall bladder, pancreas, small intestine, large
intestine, rectum and anus.

and nobody to share the shopping and
cooking with. Lately it’s all just seemed
too hard. I'm not concentrating well at
work, either. I'm usually pretty active and
healthy. I have really heavy periods, but
other than that I don't ever have anything
wrong with me.

Well, what I'd like to do now is go through
a normal sort of day, and look at what
you normally eat and drink. Let’s start
with the morning; what time do you
usually get up and what do you eat for
breakfast?

Dietitian:
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Sally: I normally get up around seven, and I
have breakfast at half past seven. That’s
usually just some toast and jam — white
bread, I don’t like brown bread. And a few
cups of tea.

Dietitian: ~ And then what’s the next time that you
would have something to eat or drink?

Sally: I have a few biscuits with coffee at
morning tea time, and then I have lunch
at work. That’s usually a salad sandwich
from the shop and a banana or some-
thing like that. I eat quite a bit of fruit
during the day, too. Then I make dinner
at home, but lately I've found it a bit

Students learn to:
identify the nutrient composition of various foods

explain the functions of food nutrients in human nutrition
combine foods to demonstrate nutritionally beneficial
interrelationships between foods.

Contributes to the following outcomes:
explains the role of food nutrients in human nutrition

communicates ideas in written, graphic and oral form
using computer software where appropriate.

Carefully consider the interview above. Remember that this
is not just a comprehension task; use the stimulus material
along with your knowledge of food nutrients to complete
the tasks ahead.

1. Why might Sally have increased iron requirements?
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boring cooking for myself so sometimes
I get some fried rice or a noodle stir-
fry as a takeaway. Last night I just had
pumpkin soup and some toast. Oh, and
arice pudding I bought. Or I might make
cheese and tomato on toast. Sometimes
I have lollies if I'm watching television
in the evenings — marshmallows or jelly
snakes. But usually I'm pretty good; I try
to have fruit instead, or yoghurt.

Dietitian: ~ Well, I think I know what the problem is,

and I can definitely help you! I think you
might not have been getting enough iron
in your diet.

. How would you explain to Sally, in your own words, the

role of iron in the body, and why she has been feeling
tired?

. What factors have contributed to Sally’s iron-deficient

diet?

. Suggest three changes that Sally could make to her

diet to improve her iron intake. Remember to take into
account the way in which iron might interact with other
nutrients.

. In pairs, plan a role-play. One of you plays the dietitian

and the other plays a person suffering from a vitamin
or mineral deficiency. Work out what symptoms to
report and what kinds of factors to include that might
have contributed to the deficiency. What advice will the
dietitian give to this person to increase their intake of
the relevant vitamin or mineral?
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Nutrients are the substances that we need for many » Vitamins may be classified as water-soluble or
essential body processes. fat-soluble.

Proteins are the basic building blocks of the body. » Excess water-soluble vitamins are excreted, while
Proteins are made from 22 different amino acids, some of excess fat-soluble vitamins are stored in the body.
which (essential amino acids) cannot be made by the body. » Many nutrients interact with one another in ways that

Complete proteins provide the right proportions of all the may have a positive or negative effect. For example,

essential amino acids to meet our needs; incomplete one nutrient may help another do its job, or one
proteins can meet our requirements if they are combined nutrient may interfere with the absorption of another.

with one another to balance their amino acids. « Deficiency diseases result when the diet contains
Carbohydrates are the main energy source for the body. inadequate amounts of vitamins and minerals.
Carbohydrates — sugars and starches — are made from * Digestion is the breakdown of food to its components, by
three simple sugars, which can be combined in pairs and mechanical or chemical processes.

chains. » Absorption is the process of nutrient components

Lipids are a concentrated energy store for the body and moving from the gut into the gut cells and then into the
also have some other functions. bloodstream or lymph system.

Vitamins carry out specific essential roles in the body.
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ATP (adenosine digestion lipid polyunsaturated
triphosphate) disaccharides macronutrients precursor

adipose tissue emulsify mastication prostaglandins

amino acids enzyme metabolism protein

amino group essential amino acids micronutrients rickets

amylase fatty acids monosaccharides saturated fatty acids

anabolism fibrous proteins monounsaturated sphincter

antioxidant free radicals non-essential amino spirulina

ascorbic acid globular proteins acids starch

bile glycerol non-haem iron tocopherols

carboxyl group glycogen nutrition trace elements

catabolism haem iron omega-3 unsaturated fatty acids

cellulose hormones omega-6 vegan

cholesterol hydrogenation osteomalacia vegetarian

chyle incomplete protein pectin vitamins

chyme lacto-ovo-vegetarian peptones

complementary protein lacto-vegetarian peristalsis

complete protein limiting amino acid polysaccharides

il
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Chapter
Diets for optimum nutrition

nutritional requirements throughout the life cycle

current food selection guides and nutritional information that assist in
planning and evaluating meals and diets

preparation techniques to produce nutritious food.

How can a family meal meet the nutritional needs
of all its members? Nutritional requirements change
throughout a person’s life, and this means that the diet

must change to supply these nutrients. [ T b ' 5
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Chapter 2 outlined the physiological factors affecting our
food selection. To summarise, nutritional requirements are
affected by an individual’s:

age

body size

gender

body composition (amounts of muscle and fat tissue)

health status

physical demands on the body, such as level of activity

and whether a woman is pregnant or lactating.

This chapter will look at how these requirements vary
throughout the life cycle, and how to plan and assess meals
or diets to make sure that these requirements are met.

Adequate nutrition is important to supply the energy and
nutrients that you need for growth and repair. Rapid growth
occurs during infancy, adolescence, pregnancy and lac-
tation, so extra nutrients are needed at these times. Require-
ments are lower in an adult who is no longer growing,
providing only what is needed for routine body mainte-
nance and repair. Although energy requirements decrease
with ageing, older people may need other nutrients in larger
amounts.

Energy

Your body needs energy to maintain all its essential pro-
cesses. Chapter 6 looked at the macronutrients (proteins,
lipids and carbohydrates), which can be used by your body
for energy. We will now look at the factors that affect how
much energy you need.

Everyone knows that you need extra energy when you exer-
cise, but what about when you are just lying quietly doing
nothing? The minimum amount of energy that your body
needs to maintain normal body processes is called the
basal metabolic rate (BMR). This is the amount of energy
that keeps your body working normally when you are lying
awake, but totally relaxed and still, in a comfortably warm

room, having not eaten for 10 to 12 hours. The BMR is the
lowest energy expenditure that you would have while awake.
Your energy expenditure is slightly lower than BMR when
you are asleep and higher after you have eaten. When you
eat, your body gets to work converting the food to nutrients
and making heat. This extra energy expenditure is called the
thermic effect of food (TEF). The energy you need every
day is the sum of your BMR, TEF and the energy required
for activity and exercise.

Even though your total energy expenditure changes from
moment to moment, your BMR stays fairly constant, with
only moderate changes over your lifetime. The main factor
affecting your BMR is the amount of lean muscle and organ
tissue, since these are the parts of the body with the most
metabolic activity. As these change, the BMR changes.
Growth also increases the BMR. Muscle mass and growth
explain most of the variation in BMR. Other influences on
BMR generally relate to these two factors, and we will look
at some of these now.

1. Body composition — People who have more lean muscle
tissue have a higher BMR than those with more adipose
tissue. Body fat has very low metabolic activity and does
not contribute significantly to the BMR.

2. Body size — Generally, a larger body has a higher BMR
because a larger body usually has more lean tissue. If the
extra weight is mostly adipose tissue, it has less effect on
the BMR.

3. Gender — The main reason why gender affects BMR is
that men usually have more muscle and less fat than
women, due to their different hormone patterns.

4. Age — The BMR increases during times of rapid growth,
such as childhood and adolescence, when the amount of
lean tissue, and the size of organs, is increasing. As an
adult gets older, there is a gradual decrease in the energy
requirements, mainly because the amount of lean tissue
decreases with age.

5. Pregnancy and lactation — Because they are stages of
growth, pregnancy and lactation both increase the BMR.

6. Illness and fever — Many illnesses increase the BMR
because inflammation and the immune response
increase the metabolic activity of the body tissues. Fever
causes an increase in heat production and this also
increases the BMR.

7. Physical activity — Energy needed during physical
activity is not part of the BMR, which measures energy
expenditure at rest. However, people who are very active
usually have more lean muscle, and this means that their
BMR is higher. Also, energy expenditure stays higher for a
significant time after exercising, so even at rest the BMR
is measurably higher for a while after exercise. These two
effects mean that BMR may be significantly higher in
someone who exercises regularly or works in a physically
demanding job.

Despite all of these factors that help to predict BMR, there
are big differences between individuals; a group of healthy
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These two men are a similar age, and both weigh about 95 kilograms. Do they
have the same energy expenditure?

people of the same age and gender, with similar weight and
body composition, will not have identical BMRs, even with
the same food intake and activity level. The variation within
such a group may be as much as 10 per cent.

Your body can be very economical with energy. In times
of starvation, your body uses energy far more efficiently,
reducing requirements to make fuels last as long as
possible.

Energy is measured in kilojoules (kJ) and is obtained from
the energy-containing nutrients in the diet.

TABLE 7.1
wrninr | ewanay suppuiep, pen onan
Lipids/fats 37kJ
Alcohol®@ 29kJ
Protein 17kJ
Carbohydrates 16 kJ

@ Although not technically a nutrient, alcohol supplies energy.

Your blood brings the energy to your body cells in the form
of amino acids, glucose or fatty acids. These may have come
from the food you have just eaten, or from your body’s
stores of protein, glycogen or triglycerides. The basic energy
balance equation is expressed as:
energy intake = energy expenditure + stored energy
(obtained (metabolism + (adipose tissue
from the diet) physical activity) and cellular
stores)
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According to this equation, for weight to remain con-
stant, the energy intake should eq