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Overview

Being an informed and confident consumer
of food is integral to the knowledge and

skills developed in each individual student
throughout their study of VCE Food Studies.
Making well-informed food choices and then
being able to prepare healthy meal options
are essential to realising health and wellbeing.

The authors of Food for VCE: Food Studies
Units 3 & 4 understand the importance

of practical and applied learning. We have
developed a textbook that is hands-on,
practical and allows for important discussions
of key issues. The richly illustrated, full-colour
text seeks to ensure that you are interested by

Sally Lasslett et al.

v

the subject content and want to extend your
food knowledge and skills and explore further
concepts in a self-directed manner. Ultimately,
you will be well prepared for VCE success.

The student textbook is supported by an
Interactive Textbook with additional resources
to help you to revise and prepare for the
end-of-year exam. Further to this, we hope
that this textbook excites in you a passion for
all things food, allowing you to explore further
training and employment opportunities in the
fields of home economics, food technology,

food manufacturing and hospitality.
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How to use this resource

Structure

This textbook Food for VCE: Food Studies Units 3 & 4 has been designed to closely follow the
2023 VCE Food Studies Study Design and support your learning in a variety of ways.

It provides comprehensive curriculum coverage, including the cross-study specifications, which
are embedded throughout the textbook. Practical advice on How to unpack exam questions is

included.

This textbook covers two Units of Study, and each Unit contains two Areas of Study.

Chapter features:

~ Key knowledge ( Key skills

Key Knowledge and Key Skills — each chapter opens by stating the learning objectives, taken
directly from the Study Design.

Get Knowledge Ready - these

are three questions designed QR codes are included in every

to prompt you to evaluate your chapter for easy access to the

°0

prior knowledge of the topic, Chapter Overview videos.

and connect the Key Knowledge Lo
to your own experiences. Activities
Activity elements: There are several different

Glossary terms are defined in the margin and  activity types: Inquiry, Practical and Recipes.

in the glossary at the end of the book.
These allow you to apply and extend your

learning in a variety of ways.

Let’s falk ) _
) . Recipe feature pages - included to support
Discuss why food is so

; . the Practical Activities, these are laid out
important. Develop a list of the functions , , o
in a visual style to aid in classroom use and

of food. _ ) . .

include questions for evaluation of the activity.

Let’s Talk - you'll see these appear to raise The following icons are used throughout

class discussion points or ideas to consider. the textbook to indicate different types of
activities.

There are a range of graphical elements

throughout the text including text boxes,

mind maps and graphic organisers, to help

you understand each concept.
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Photocopying is restricted under law and this material must not be transferred to another party.



Activity: (Inquiry) - these are
research or investigation activities
which provide an opportunity

to practice these skills for your
School-assessed Coursework task.

Activity (Practical) - these
activities enable you to apply and
demonstrate the key knowledge
and key skills in practical ways.

Case Study - these activities explore
real world examples that illustrate
and enhance your understanding of
the chapter content.

Data Analysis - these activities
provide source material and
questions asking you to relate this
to the chapter topic.

Practice exam questions - these

]

it

exam-style questions are included

N

1

to apply your learning and help

you practice for your end-of-year
examination.

Chapter review

The end of chapter review activities include a
combination of tasks to help consolidate your
learning:

Chapter revision dot points, a summary of
the important information from the chapter.

The Apply your knowledge questions at the end
of each chapter help to check your recall and
understanding of the content in the chapter.

Every chapter ends with three Practice exam
questions to apply your learning and help you

practice for your end-of-year examination.

At the end of each Area of Study, you will find
an additional exam-style extended response

ISBN 978-1-009-10524-8
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HOW TO USE THIS RESOURCE

question including the Let’s unpack it
feature.

Let’s unpack it - a
guide to breaking down
% the extended response

el | question, this feature
S — includes a sample
response showing you how to tackle the

question and obtain full marks.

Digital resources

For a list of links to all the websites referred
to in this book, go to:
https://www.cambridge.edu.au/foodforvce34

Further digital resources are

available in the Interactive

Textbook and on Cambridge GO:

* Additional activities for extra practice and
learning.

* Auto-marked quizzes allow you to quickly
check your recall and understanding of
content.

¢ Videos to consolidate and extend your
knowledge.

* QR codes in the print textbook provide
instant access to the Chapter Overview
videos, ideal for homework use.

* Roll-over definitions to immediately
define key terms.

* Links to external websites for additional
information, data and other resources.

¢ Access to the Offline Textbook, a
downloadable version of the student text
with note-taking and bookmarking enabled.

The Teacher Resource Package
includes:

* Suggested answers and marking criteria
* Sample tasks and assessment

* PowerPoint presentations

* Planning documents

Photocopying is restricted under law and this material must not be transferred to another party.
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Common Australian cooking measurements
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(ups
30 ML e, Y8 cup
60 ML eeiiiiiieiiie e Ya cup
80 ML tiiiiiiieeie e /3 cup
125 ML e, Y2 cup
180 ML i % cup
250 ML coiiiiiee e 1cup
310 ML i 14 cups
375 ML 12 cups
430 ML oo 1%4 cups
500 ML .o 2 cups
625 ML.iiiiiiiiiiieee e 22 cups
750 ML.ciiiiiiiiiiiiiiii 3 cups
T L e 4 cups
T25 L o 5 cups
L T PSP 6 cups
2L e 8 cups
251 i 10 cups
Spoowns
125 ML oo, s teaspoon
25 ML i 2 teaspoon
S5mL i 1 teaspoon
10 ML e 2 teaspoons
20 mL ........... 1 tablespoon (4 teaspoons)
30mL...... 1%2 tablespoons (6 teaspoons)
40 mL......... 2 tablespoons (8 teaspoons)
50 mL .... 2% tablespoons (10 teaspoons)
60 mL........ 3 tablespoons (12 teaspoons)

Sally Lasslett et al.
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HOW TO UNPACK EXAM QUESTIONS

How to unpack exam questions

This guide may help you with the practice at the ‘Extended response question - Let’s
exam questions in each chapter. You will unpack it’ feature at the end of each area
need to refer to this guide when looking of study.

A Annotate the command word
Before writing anything, read the question carefully and completely to work out exactly
what it is asking you to do.
* |dentify the command word (for example, ‘discuss’, ‘evaluate’, ‘analyse’). This will inform

the structure of your response.

B Brackets around different parts of the question
Does the question ask you to do more than one thing? If it does, put brackets around the
separate elements.

C Count the marks
Look at the marks available. Think about what you need to include to get all of the
available marks.
* Consider the command word. This might highlight that the question is one mark per
point.
e Questions with five or more marks are often holistically marked.
— Consider how you can construct an in-depth response.

D Determine key words to use
Identify key concepts in the question so you can identify the key terms you need to use.
e Ask yourself: what is the question about?
* |dentify the key knowledge the question is drawing on and ensure that relevant terms
are used.

E Evidence
If required
Use the stimulus. If the question states ‘using the data’ or ‘using the diagram’, ensure that
your response contains information from this stimulus.

Provide evidence to support your evaluation or justification to add complexity to the

response.
ISBN 978-1-009-10524-8 Sally Lasslett et al. © Cambridge University Press & Assessment 2022 “
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FOOD FOR VCE: FOOD STUDIES UNITS 3 & 4

Exam question

Identify a key behavioural principle and explain its role in establishing healthy diets in
children. 3 marks

Unpack the question using the guide on page xv.

( Identify a key behavioural principle ) and ( explain its role in establishing

healthy diets in children. ) 3 marks

Command words Key words and concepts:
Identify: state the name of the Key behavioural principle:
principle * Repetition

Explain: provide a detailed * Modelling

assessment about the key e Exposure

behavioural principle Healthy diets in children:

e Focus on this context

Brackets around different parts I eEsElEcengeample

of the question:

* |dentify a key behavioural
principle

* Explain its role in establishing
healthy diets in children

Count the marks:
3 marks

* 1 =identify

e 2 = explain

Sample response

Modelling: This helps create healthy diets as children learn by examples set by their parents
and often will imitate their actions. Parents should demonstrate healthy eating behaviours, such
as consuming fruits and vegetables as a snack, to their children.

m ISBN 978-1-009-10524-8 Sally Lasslett et al. © Cambridge University Press & Assessment 2022
Photocopying is restricted under law and this material must not be transferred to another party.



COMMAND TERMS

Command terms

Understanding the meaning of the command
term when answering a question in your
Food Studies program will help you to
answer exactly what you're being asked. This

when answering practice questions. Use this
glossary to help you to consider what you are
being asked to do in the question and help to
formulate how you will respond.

glossary is designed to be used as a reference

Term

analyse

apply

asSess

clarify
compare

construct

demonstrate

describe

discuss

evaluate

examine

explain

identify

investigate

justify

summarise

Explanation

Identify components/elements and the significance of the relationship between them; draw out
and relate implications; determine logic and reasonableness of information.

Use; employ in a particular situation or context.

Make a judgment about, or measure, determine or estimate, the value, quality, outcomes,
results, size, significance, nature or extent of something.

Make a statement or situation more comprehensible.
Recognise similarities and differences and the significance of these similarities and differences.

Make, build, create or put together by arranging ideas or items (e.g. an argument, artefact or
solution); display information in a diagrammatic or logical form.

Show ideas, how something can be done or that something is true by using examples or
practical applications, or by applying algorithms or formulas.

Provide characteristics, features and qualities of a given concept, opinion, situation, event,
process, effect, argument, narrative, text, experiment, artwork, performance piece or other
artefact in an accurate way.

Present a clear, considered and balanced argument or prose that identifies issues and shows the
strengths and weaknesses of, or points for and against, one or more arguments, concepts, factors,
hypotheses, narratives and/or opinions.

Ascertain the value or amount of; make a judgment using the information supplied, criteria and/
or own knowledge and understanding to consider a logical argument and/or supporting evidence
for and against different points, arguments, concepts, processes, opinions or other information.

Consider an argument, concept, debate, data point, trend or artefact in a way that identifies
assumptions, possibilities and interrelationships.

Give a detailed account of why and/or how with reference to causes, effects, continuity, change,
reasons or mechanisms; make the relationships between things evident.

Recognise and name and/or select an event, feature, ingredient, element, speaker and/or
part from a list or extended narrative or argument, or within a diagram, structure, artwork or
experiment.

Observe, study or carry out an examination in order to establish facts and reach new conclusions.

Show, prove or defend, with reasoning and evidence, an argument, decision and/or point of view
using given data and/or other information.

Retell concisely the relevant and major details of one or more arguments, text, narratives,
methodologies, processes, outcomes and/or sequences of events.

Source: VCAA, Glossary of Command Terms

ISBN 978-1-009-10524-8
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Cross-study specifications

The following information provides detail

on key concepts underpinning the VCAA
Food Studies course. Food Studies students
need to ‘develop the ability to use and
apply these concepts when responding to
questions, discussing, interpreting, analysing
and evaluating issues related to primary
food production, processing and packaging,
distribution and access through the retail and
food service sectors, media and marketing,
consumption and waste management’.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, p. 9

Aboriginal and Torres Strait
Islander knowledge, culture and
history

Aboriginal and Torres Strait Islander peoples
are the first Australians, and the oldest,
continuous living cultures in human history.
They have diverse cultures, social and kinship
structures and unique, complex knowledge
systems. VCE Food Studies provides
opportunities for students to develop
understandings of the significant contributions
of Aboriginal and Torres Strait Islander
peoples’ connection to Country, Place and
culture through food and cooking knowledge,
growing and food preparation practices, and
the social and kinship act of sharing meals
together.

Aboriginal and Torres Strait Islander peoples
historically worked with the land to preserve
rich biodiversity, provide nutritious foods and
be resilient to climate. This was essential for
food security and food sovereignty as well as
cultural identity, spiritual wellbeing and land
stewardship. Their food systems were highly
productive, sustainable and equitable. This
understanding helps support cultural learning,
encouraging students to make connections
between their own world and the worlds of
others, encourage collaboration, develop

Sally Lasslett et al.

empathy with others, and provide students
with the insight to understand themselves as
part of a diverse and global community.

Teachers are encouraged to include
Aboriginal and Torres Strait Islander
knowledge and perspectives in the design

and delivery of teaching and learning
programs related to VCE Food Studies.

Many local Aboriginal and Torres Strait
Islander communities have protocols that
they have developed in relation to education.
The Victorian Koorie community-preferred
education model enables teachers to focus
inclusively on supporting students to consider
Victorian Koorie education matters, and
systematically support students to learn about
local, regional, state and national Indigenous
perspectives. VCE studies involve a focused
extension of this model and include a broader
application of national and international
perspectives.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, p. 9

Food citizenship

An emerging movement in relation to food

is the concept of food citizenship, which
encourages individuals to not just think of
themselves as consumers of food but to take
a more active role to shape food systems for
the better. It highlights that as a collective,
individuals can influence and guide food
systems towards one that is fair and resilient
for all, be it for people, animals or the planet.
Food citizenship can be described as the
shared practice of encouraging food-related
behaviours that support the development of
democratic, socially and economically just,
and environmentally sustainable food systems.

Individuals make food choices on a regular

basis; we all engage in eating as part of life.
Food citizenship involves individuals having

© Cambridge University Press & Assessment 2022



various rights in relation to food but also
having responsibilities. For example, we

have the right to adequate nutrition, a safe
food supply and accurate food product
information. The practice of food citizenship
includes the individual’s responsibilities
when considering the implications of their
actions on food systems and when making
ethical decisions about food choices. Food
citizenship also encompasses supporting
sustainability, which includes protecting the
natural environment and supporting the
human rights of food producers. Students
develop an understanding of their place in
both the local and the global food systems,
including how the decisions made by
individuals have a broad global impact. Food
citizenship emphasizes that individuals are not
consumers at the end of food systems, but
participants in the food system as a whole.

VCE Food Studies enables students to develop
food citizenship by reflecting on the rights

and responsibilities associated with making
considered and informed food choices.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, pp. 9-10

Food security and food
sovereignty

The term food security is often thought of in
terms of developing/low income countries.
However, issues including hunger, obesity,
access to sustainable food sources and
vulnerability to natural disasters caused by
climate change, are prevalent and increasingly
visible in developed/high income countries
such as Australia. Food security is defined as:

"When all people at all times have physical
and economic access to sufficient, safe
and nutritious food to meet dietary needs
and food preferences for an active and
healthy life.

Source: Australia and Food Security in a Changing World,
The Prime Ministers Science, Engineering and Innovation
Council, 2010, Canberra, p. 1.
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Food security has five dimensions:

*  Availability - sufficient supply of food for all
people at all times

* Accessibility — physical and economic
access to food at all times, which means
equity of access to food

* Acceptability — access to culturally
acceptable food which is produced and
obtained in ways that do not compromise
people’s dignity, self-respect or human
rights

* Adequacy - access to food that is
nutritious, safe and produced in
environmentally sustainable ways

e Stability - reliability of food supply.

Source: Australia and Food Security in a Changing World,

The Prime Minister’s Science, Engineering and Innovation
Council, 2010, Canberra, p. 9.

Food security seeks to address the issue of
food availability, accessibility, acceptability,
adequacy and stability through current food
practices.

Food sovereignty, on the other hand,

seeks to address the basic issues of food

and hunger by challenging the control

of the food supply by large corporations,

and aims to give farmers greater control

of the decisions that affect their ability to
produce food ethically and sustainably. Food
sovereignty promotes everyone’s right to
access culturally appropriate and nutritious
food grown and distributed in ethical and
ecologically sound ways, and the right to
democratically determine their own food and
agriculture systems. Food sovereignty focuses
on ensuring that the health of people and
the health of the planet is considered in the
food systems, including primary production,
processing and packaging, distribution and
access through the retail and food service
sectors, media and marketing, consumption
and waste management of food.
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FOOD FOR VCE: FOOD STUDIES UNITS 3 & 4

In this study, the focus of food security and food
sovereignty relates to Australian issues.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, p. 10

Food systems

Food systems refers to the many components
and activities involving the primary
production, processing and packaging,
distribution and access, media and marketing,
consumption and waste management of food,
all of which can affect food accessibility in
different ways, and subsequently affect health.
A food system analyses raw commodities,
from farm to consumer, and includes

supply of agricultural inputs, primary food
production, processing and manufacturing
sectors, packaging, food distribution, food
retailing and marketing, food catering and
domestic food. The various ways consumers
eat (prepare and consume) and dispose

of and/or recycle food is also part of the

food systems. The Support materials have
more information about the activities of the
components of the food systems.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, pp. 10-11

Healthy eating

Eat for Health Program

The National Health and Medical Research
Council developed the Eat for Health
Program, which includes the Australian
Dietary Guidelines (including the Australian
Guide to Healthy Eating). The Eat for Health
Program was developed to promote health
and wellbeing and to reduce the risk of diet
related diseases in healthy populations. The
Australian Dietary Guidelines provide advice
at the population, not individual, level. They
apply to all healthy Australians, as well as
those with common health conditions such
as being overweight. They do not apply to
people who need special dietary advice for
a medical condition, or to the frail elderly.
Across the study, the importance of healthy
eating is implicit when learning about food
and when designing practical activities. The

selection of practical activities should ensure
that student learning is consistent with the
healthy eating recommendations of the
Australian Dietary Guidelines.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, p. 11

Innovations and technologies
Food industries and food products are
subject to widespread change in light of

the development of new technologies and
innovations. Innovations can occur at any
stage of the food systems, such as primary
food production, processing and packaging,
distribution and access through the retail and
food service sectors, media and marketing,
consumption and waste management.
Innovations can result in new or improved
food products in response to nutritional,
health, environmental, sociocultural, political
and economic influences of the community.
Examples of innovations in food production
include dolphin-friendly tuna, plant-based
substitutes for meat, genetic engineering or
editing of plant and animal products used
for food, and 3D printing of food products.
Examples of new technologies not previously
used in food production include ultrasounds
and shockwaves, Internet of Things network
in the food supply chain, use of big data

and artificial intelligence to manage primary
production of food, augmented reality to
enhance consumer understanding about food
and new packaging materials and innovations
to manage food waste.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, p. 11

Issues in food

This study requires students to explore

a range of contemporary issues related

to the supply and consumption of food.
Many aspects of food are subject to public
scrutiny and to government action and
regulation. Some aspects are contentious
and/or politicised in public discourse and are
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therefore seen as issues. Through engaging
with and analysing issues associated with food,
students consider relevant sustainability, legal,
economic, psychological, sociocultural, health,
political and ethical viewpoints.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, p. 11

Sustainability

Sustainability is presented throughout

this study as a complex, holistic concept
comprising three dimensions: environmental,
economic and social.

The environmental dimension focuses on
ensuring that the resources of the planet are
available for future generations and includes
how the primary production, processing

and packaging, distribution and access,
media and marketing, consumption and
waste management of food contribute to
maintaining biodiversity as well as reducing
waste, water usage and carbon emissions.

The economic dimension is about using
resources efficiently so that economic
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growth continues over time; this includes

the contribution of food industries to the
Australian and global economies, the creation
of employment opportunities and the

ability of individuals and families to access
affordable food that is nutritious and culturally
appropriate.

The social dimension is about ensuring that
future generations have access to social
resources such as human rights, education,
political empowerment and connection to
community. It includes the impact on human
rights of growing and producing food, food as
a prerequisite for human health and wellbeing,
accommodating a variety of culturally diverse
eating patterns that includes the cooking and
sharing of food, as well as individuals having
the right to be educated to enable informed
food choices. Social sustainability extends to
land custodianship that is considerate of the
broad community and future generations.

Source: VCAA Study Design 2023-2027, VCE Food Studies,
‘Cross-study specifications’, pp. 11-12
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The nutritional rationale underpinning the
Eat for Health Program

The Eat for Health Program groups foods

primarily on the basis of their type and

nutrient contribution. The main distinguishing

nutrients for each of the Five Food Groups

are shown in Table 1, although foods within

each group also make significant contributions

of other dietary components. Note that

the grouping system is a simplification for

educational purposes and the foods within

each group can vary.

The model on which the Five Food Groups

is based assumes that foods within each

grouping are eaten in types not too dissimilar

to the average intakes in Australia. The

amounts recommended for consumption

were determined using the Food Modelling

System and are based on the nutrient

requirements for each age and gender group

of different height and activity levels in the

population.

Table 1: Nutritional characteristics of the Five Food Groups

Food Group | Grain Vegetables Fruit Milk, Lean meat
name (cereal) and yoghurt, and poultry,
foods, legumes/ cheese fish, eggs,
mostly beans and/or tofu, nuts
wholegrain alternatives, | and seeds,
and/or high mostly legumes/
cereal fibre reduced fat | beans
varieties
Main carbohydrate | beta- vitamin C calcium protein
distinguishing | protein carotene dietary fibre | protein iron
nutrients iron and other riboflavin zinc
dietary fibre | carotenoids vitamin B, vitamin B,,
thiamin vitamin C (animal foods
folate folate only)
iodine dietary fibre long chain
omega 3
fatty acids
Other energy carbohydrate | carbohydrate | energy dietary fibre
significant magnesium (potato, folate fat (plant foods
nutrients* zinc sweet potato, | beta- carbohydrate | only)
riboflavin sweet corn, carotene magnesium energy
niacin legumes) potassium zinc essential fatty
vitamin E magnesium potassium acids

iron
potassium

niacin
vitamin E
(seeds, nuts)

*Some foods from the Five Food Groups (such as some bread, breakfast cereal and most

cheese) can also contribute significant amounts of sodium
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THE NUTRITIONAL RATIONALE UNDERPINNING THE EAT FOR HEALTH PROGRAM

Messages and visuals used in

the Eat for Health Program
Enjoying healthy choices

The message to enjoy a wide range of

nutritious foods and to drink plenty of water
recognises the importance of appreciating the
social, sensory and personal aspects of food

and drink.

This message also emphasises that foods
should be chosen from a range within and
across each of the Five Food Groups on
average every day (for example, averaging

out over a week and across different times of

the year). Eating healthy food should be an

enjoyable experience.

Following the key recommendation to ensure

variety is important for several reasons

including:

1

ISBN 978-1-009-10524-8

Eating from a variety of food groups on
average every day, in the proportions
recommended, is likely to result in a

diet containing sufficient amounts of all
nutrients essential for health. This will also
decrease the risk of consuming too much
of any particular food component and
minimise intakes of foods that should be
eaten less often. It is not necessary to eat
from each food group at every meal.

The foods in each food group vary in the
amount of particular nutrients and other
beneficial components they provide, and
so achieving nutritional adequacy also
depends on eating a variety of food from
within each group. For example, in the
vegetables and legumes group, orange
vegetables such as carrots and pumpkin
contain significantly more beta carotene
than potatoes. Similarly, kangaroo, beef,
lamb, mussels and oysters are a better
source of iron than most of the other
foods in the meat, fish, poultry, eggs, tofu,
nuts and seeds, legumes/beans group.
Nuts and seeds have more vitamin E

and several other nutrients compared

Sally Lasslett et al.

with animal foods in this same group. By

selecting a variety of foods each day, over

the week and at different times of the year,
there is a greater likelihood of obtaining
sufficient quantities of all nutrients.

Eating a variety of foods of different

biological origin is also believed to be

beneficial to health in many ways, such as:

e Dietary fibre is a constituent of plant
foods that contributes to health, for
example, dietary fibre from oats or
barley may be beneficial in causing a
modest reduction in blood cholesterol
level whereas dietary fibre from wheat
may assist bowel function.

* FEating cruciferous vegetables such
as broccoli, cabbage, cauliflower,
brussels sprouts and bok choy may be
associated with protection against some
cancers.

* Some foods containing saturated fat
may increase blood cholesterol levels,
with high levels being a risk factor for
cardiovascular disease. Choosing foods
from a variety of biological sources
(both animal and vegetable) helps
ensure a variety of fats in the diet and a
balance of the different types of fats.

What about ‘healthy’ fats such as
unsaturated spreads and oils?

Fats can increase the taste and textural
pleasure of food and some oils made from
fruits, seeds, grains or nuts contain fatty acids
that are essential for health. Foods containing
essential fatty acids may also provide vitamins
A, D and E. The types of fats we include have
different effects on our health, but all fats are
high in kilojoules, so the types and amounts of
foods containing fat should be chosen carefully.

All Australians should include some foods that
contain unsaturated fats in their usual dietary
patterns. The amounts depend on individual
energy needs. The dietary modelling used to
inform the Eat for Health Program included an
allowance for unsaturated spreads and oils to be
included in the diet.
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What are ‘discretionary choices’?
Foods in this category should be used only
sometimes and in small amounts. Foods
included as ‘Discretionary choices’ are not
needed to meet nutrient requirements

and do not fit into the Five Food Groups.
Many discretionary choices are also high in
kilojoules, saturated fat, added sugars, added
salt or alcohol. However, they can contribute
to the overall enjoyment of eating, often in
the context of social activities and family or
cultural celebrations. To help avoid gaining
excessive weight, most Australians need to be
thoughtful about portion sizes of discretionary
choices. These foods should always be
considered as ‘extras’ in the context of energy
requirements and when selecting a healthy
eating pattern.

Where does water fit in?

Water is an essential dietary component

and can be obtained from a wide variety of
sources including plain water, tea and coffee,
liquid foods such as soups. Solid foods also
supply water, especially many vegetables.
More fluid is needed with physical activity
and in hot weather. Plain water is the best
way to quench thirst, and tap water that
meets NHMRC [National Health and Medical
Research Council] Australian Drinking Water
Guidelines is the most appropriate and
affordable choice.

Proportion of the Five Food
Groups in the diet

The foods that form the basis of a healthy diet
are shown in the AGTHE [Australian Guide

to Healthy Eating], where the size of each

Sally Lasslett et al.

segment of the circle is a visual representation
of the recommended proportion of the diet
from each food group, based on the average
recommended daily serves for men and
women 19-50 years of age.

These proportions do not equate to the
relative weight of foods to be eaten each day
as food group serve sizes vary across groups.
For example, vegetable serves are 75 g while
fruit serves are 150 g.

Foods illustrated for each of the

Five Food Groups

The ranges of foods illustrated in the Five

Food Groups in the Eat for Health Program

were chosen to:

* reflect foods commonly consumed in
Australia

* represent the range of foods within each
food group

* be affordable

e reflect the nature of the food supply,
including fresh and packaged foods

* offer ideas for shifts towards healthier
eating, that include increasing variety and
using wholegrain and lower fat products

* be consistent with the recommendations
for choosing foods that are high in dietary
fibre, low in saturated fat, without added
sugars and minimal or no added salt.

Source: National Health and Medical Research Council,
Australian Dietary Guidelines Educator Guide, NHMRC,
Canberra, 2013
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REVISITING HEALTH AND SAFETY

Revisiting health and safety

The preparation of food relies on safe and
hygienic food production. It is essential that at
all times when preparing food, we ensure that
it is safe to eat, and that injury and accidents
are avoided during the preparation of the food.

Safety in the kitchen

The design of a kitchen and the tools and
equipment that are used in this space are
important considerations.

% Let’s talk
Discuss why occupational

health and safety (OH&S) must be
thought about all of the time during the
preparation of food.

Tools of the trade

Good food preparation requires great tools,
and the sharper the better! Think about all
the possible ways in which the equipment in
the kitchen can be a safety concern.

% Let’s talk
Discuss with your partner

the safety considerations required when
using, cleaning and storing a knife.

ISBN 978-1-009-10524-8 Sally Lasslett et al. © Cambridge University Press & Assessment 2022
Photocopying is restricted under law and this material must not be transferred to another party.

Kitchens are busy places, often with lots
of people moving around. Accidents are
common but can be avoided when we
remember to think about:

kitchen operations and organisation

e ¢lectrical safety and the possibility of
electrocution

* heat, gas or flames and their potential to
cause injury

* the importance of preventing falls, slips

and cuts by ensuring that equipment is put

away and spills are cleaned up immediately.

Protective clothing

Protective clothing and footwear are essential
in the kitchen. Kitchen clothing, including

an apron, is important to protect our street
clothing or school uniforms, but it also ensures
that the food we are preparing does not
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hygiene

the practice or
principles of
cleanliness in order
to preserve health
and prevent the
spread of disease
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become contaminated. Clothing worn in the
kitchen should always be clean, and free from
pockets and straps that could pose a safety risk.

Hygiene in the kitchen

A high standard of personal hygiene is
important in the kitchen. It helps to prevent
the spread of bacteria and micro-organisms,
which can live and multiply both on food and
on kitchen benches and equipment.

Washing your hands

Did you know that there are between two

and 10 million bacteria found between your
fingertips and elbows, with the number of
bacteria doubling after you use the toilet?
Before preparing food, after going to the
toilet, handling raw meat or having a break, be

sure to rewash your hands.

Keep your
fingernails short,
clean and free
of polish

Tie your
hair back

Take off
all jewellery

Dont lick
your fingers or
utensils

Sneeze

Principles
of good
personal
hygiene

or cough into
your elbow,

and wash your hands
afterwards

Figure 001: The principles of good personal hygiene

Sally Lasslett et al.

Never cook
when you are
unwell

Wear an apron

Wear close-toed
shoes

Wash your
hands before
you begin
cooking

Wash your
hands after going
to the toilet
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How to Handwash?

WASH HANDS WHEN VISIBLY SOILED! OTHERWISE, USE HANDRUB
E] Duration of the entire procedure: 40 —60 seconds

Apply enough soap to cover Rub hands palm to palm;
all hand surfaces;

T XM

Right palm over left dorsum with Palm to palm with fingers interlaced; Backs of fingers to opposing palms
interlaced fingers and vice versa; with fingers interlocked;

Rotational rubbing of left thumb Rotational rubbing, backwards and Rinse hands with water;

clasped in right palm and vice versa; forwards with clasped fingers of right
@J w

hand in left palm and vice versa;
Dry hands thoroughly Use towel to turn off faucet; Your hands are now safe.
with a single use towel;

V@v World Health Patient Safety SAVE LIVES
“Q f ‘/ Organlzatlon A World Alliance for Safer Health Care Clean YOUI‘ HandS

May 2009

Figure 002: Recommended handwashing technique
Source: World Health Organization
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Ensuring that food is safe for % Let's talk

consumption

An estimated 4.1 million

cases of food poisoning occur in

When preparing food for consumption, it is Australia each year, resulting in:

important to consider: * 31920 hospitalisations
* temperature e 86 deaths
e time * one million visits to doctors.

* storage Explain how food poisoning can occur.

* cross-contamination. What can you do when purchasing,

preparing and storing food to avoid food
Temperature

The danger zone

spoilage and contamination?

The danger zone is the temperature at which
bacteria multiply rapidly. Food that can give
you food poisoning should be kept below 5°C
if it is to be stored cold or above 60°C if it is
to be stored hot.

A 100°C —0—

90°C ——
80°C ——

70°C ——

60°C ——

50°C ——
Don’t keep your food

in the temperature danger
zone 5°C to 60°C for
more than two hours

40°C ——
5°C to 60°C

danger zone 30°C ——

\\\\\\

20°C ——

10°C ——

\\\\\\\

0°C ——

-10°C ——

-20°C ——

Figure 003: The range between 5°C and 60°C is known as the temperature danger zone.
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Time
Always think about the two hour - four hour
rule. This will help you to avoid food poisoning.

2 to 4 hours
Use immediately

0 to 2 hours
Use immediately, or keep at or below 5°C,
or at or above 60°C

More than 4 hours
Throw away

Figure 004: The two hour - four hour guide for food in the danger zone

Storage ,
Remember to separate and store. This will % Let's talk
help you to stop the growth and multiplication How can these coloured

of bacteria in the right conditions. It is chopping boards prevent cross-

important to: contamination?

e check the label for storage instructions -
and follow them - even when the food
product has been opened

* separate raw and cooked foods when
they are delivered or after purchase, and
reduce the temperature of those foods
that require it as quickly as possible

e cover all food when storing and be sure to
store raw foods on the bottom of the fridge

* keep cooked meat off surfaces where raw
meats are or have been

* store foods for the right length of time, at
the right temperature and in the right place

* remember, if in doubt throw it out.

Cross-contamination
Cross-contamination occurs when bacteria
and viruses on a contaminated surface are
moved to a surface that was previously not
contaminated.

The bacteria and viruses that cause food
poisoning can be transferred from humans,
kitchen equipment, work surfaces and other
food:s.
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bacteria

a single-celled
micro-organism
responsible

for decay,
fermentation and
ultimately food
spoilage

viruses
microscopic
parasites that

are food-borne
or water-borne.
They cause viral
infections that
result in illnesses in
humans
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Unit 3

Food in dally life
W i

Area of Study 1: The science of food

In this area of study students focus on the science of food,
underpinned by practical activities. They investigate the science of

food appreciation, physiology of digestion, absorption and utilisation
of macronutrients: carbohydrates, including dietary fibre, fats and
proteins. Students develop their capacity to analyse advice on food
choices through investigating food allergies and intolerances, and

the science behind the nutritional rationale and evidence-based
recommendations of the Australian Dietary Guidelines. They apply this

knowledge in the exploration of diets, which cater for a diverse range
of needs, and in the analysis of practical activities. They explain the
influence of diet on gut microbiota and how gut health contributes to
overall health and wellbeing.

VCE Food Studies Study Design extracts © VCAA, reproduced by permission
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hunger

the physiological
need by the body
to eat

appetite
the desire to eat

satiety

the feeling of
being full after
consuming an
adequate amount
of food

sensory
properties of food
the characteristics
of food that are
detected by the
senses
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Appetite, satiety and sensory

Key knowleo\qe

* The physiology and conditioning of
appetite, satiety and the sensory
appreciation of food.

Key skills

e Explain appetite, satiety and the sensory
appreciation.

VCE Food Studies Study Design extracts © VCAA,
reproduced by permission

Food and water are needed by everyone;
they are a basic human need. The body is

a complex system; it knows when it needs
to be refuelled. This feeling of hunger is the
physiological response to the body’s need
for food. Without both food and water, we
cannot survive.

A gland called the hypothalamus monitors the
nutrient levels in our bloodstream and sends
out messages that create feelings of hunger or
thirst when the nutrient levels fall below what
our body needs to function. Hunger for food
may be satisfied, but an appetite may remain.

Our body is not able to tell us what to eat.
One of the factors that determine what

we eat is our appetite. The decision about
how to appease our appetite is an individual
choice. We can control and can also ignore
this response to food. Consider the choice
between a block of chocolate and a carrot.
Our appetite and our own desire or want for
a particular food control the choice we make.

When you have eaten enough food, you have
a feeling of satiety. This is the body’s signal to
you to stop eating. Often, though, we do not
stop consuming food at this feeling of satiety.
For many of us, we move on to a feeling of
fullness or overload. Getting the food quantity

Sally Lasslett et al.

just right can determine our feeling of satiety
or full to bursting! Have you ever experienced
that ‘just right’ feeling after a meal — where you
have eaten just the right amount? What about
the opposite when you move from just right to
an uncomfortable feeling like you are bursting
with food? There are a number of emotional
and social factors that can impact the amount
of food we consume. Celebratory occasions
such as birthdays or Christmas lunch can often
lead to the overconsumption of food.

Sensory properties of food

Consider how your appetite can be tricked
by your senses. What happens when you
head to Bunnings and smell the sausage sizzle
cooking? What about your sense of appetite
when after a big meal you feel full, but then
the dessert arrives? Do you ‘squeeze’ it in?
Our senses play a big part in the foods that
we choose to eat and how much we eat.

The sensory properties of food are related
to the five human senses: sight, smell, sound,
touch and taste. All of these are important in
the way we develop a like or dislike for food:s.
Our perception of food is ruled by these
senses, as is our appreciation of food.

Let’s talk

% What do you think of

when you imagine these foods — what is
your perception of them?

* Squid

* Baklava

* |ce cream
* Popcorn
* Apple

* Hot chips

* Brussels sprouts
* Sausage cooking
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APPETITE, SATIETY AND SENSORY
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Figure 005: The appearance of a food can tell us if it is safe to eat.

Appearance continue to eat it? Or would you think there
Appearance relates to the sight of food. What might be something wrong with it? If a food
does it look like? This is the dominating sense item does not taste right, it can mean the
when it comes to food choices. If the food sensory properties of that food have been
does not look appealing to you, then do you altered, making it no longer appealing.

want to eat it?
The flavour of a food item is a combination
of taste and aroma. The mouth and nose

Taste send signals to the brain. This contributes to
There are five basic tastes. Each of these whether we like or dislike a food. The flavour
leaves a lasting impression when we eat a or taste of the food is determined by our
food item. If, for example, the orange does taste buds on the tongue.

not taste like you thought it would, would you

Figure 006: The tongue can detect several different types of taste.

lett et als ) © Cambridge University ent 2022 _
Hot be transfefred to another party.
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Activity 0.1 (Inquiry): How food
tastes
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umami

a Japanese word
translated as
‘pleasant savoury
taste’; one of the
five basic tastes

ISBN 978-1-009-10524-8
Photocopying is restricted under law and this material must not be transferred to another party.

The basic tastes are sweet, salty, bitter, sour
and umami.

Copy and complete the table to develop
a list of foods that are sweet, salty, bitter,
sour or umami.

Basic tastes List of foods

Sweet

Salty

Bitter

Sour

Umami

Texture

Feeling the texture of the food inside your
mouth is so important. Consider biting into
a crunchy apple or chewing a hard lolly.
What about the slippery feeling of yoghurt?
When we bite, chew and swallow food, this
all impacts on our appreciation or dislike for
a food item. A well-planned meal will have a
variety of textures. This makes the consumer
interested and the dining experience
pleasurable.

Le+ls +ﬂ“( ‘\.

% Discuss or describe the |
meals that you have eaten that have a i
variety of textures. Using examples of
different meals you have eaten, discuss

why texture is so important.

Aroma

The smell of food can either make us want to
eat it or turn us right off. Consider cauliflower.
It tastes nutty but can have a strong aroma
when it is being cooked. Simply smelling

a food item can arouse a mouth-watering
response and create an appetite or feeling of
hunger.

When working with food, it is important

to have a sensory word bank. This is a list

of words that can be used to describe the
sensory properties of the food that you are
experiencing, whether that might be through

taste, texture, appearance or aroma.

Figure 007: Think about the texture of these pistachio nuts. What do they add to the foods they are

included in?

Sally Lasslett et al.

© Cambridge University Press & Assessment 2022



APPETITE, SATIETY AND SENSORY

Figure 008: Aroma can be used to make a judgement about food and food quality. Imagine the aroma of
these two types of ramen. One would almost certainly be better than the other!
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Macronutrients
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§ Each day, we eat a range of different types Food provides us with macronutrients, which

< of foods. These foods help us to carry out are large molecules that are required by the body

our everyday activities. We eat for pleasure, in large amounts, and micronutrients, which are
nutrients to socialise and for the satiety value - to feel small molecules required in small amounts.
the chemical ‘ . : . .
compounds ull. Most importantly, food provides us with
found in food the nutrients that we require for health and
that are used wellbeing. Carbohydrates
by th.e body to Carbohydrates, often abbreviated to CHO,
function effectively i
during periods of Let’s talk contain carbon, hydrogen and oxygen.
growth or during % This macronutrient is produced through
pregnancy and to Discuss why food is so the process of photosynthesis in plants.
repair the b_Ody important. Develop a list of the functions Carbohydrates are the preferred source of
macronutrients f food . .
- Ot 100d. energy for the body. They provide satiety

vital energy-
yielding nutrients value. There are two types of carbohydrates:
that are required simple carbohydrates and complex
in large quantities carbohvdrates
by the body; Y '
carbohydrates,

including dietary
fibre, fats and

proteins

micronutrients Provide the body
nutrients required with the preferred
by the body in small source of energy
amounts; vitamins for daily activities

and minerals

energy
macronutrients
(carbohydrates,
protein and

fats) in the diet
provide the body
with energy
required for
growth, metabolic
processes,
physiological
functions, heat
production and
muscular activity

Functions of
carbohydrates

Can be converted

simple | .
carbohydrates tog ycogen a'nd Prf)wde the
stored in the liver essential energy for
sugars compqsed of or muscle tissue the brain, central
monosaccharldes and converted back nervous system and
(single sugar to glucose when muscles during
molecules) or required activity

disaccharides

(two joined sugar
molecules) such as
glucose, sucrose,
lactose and fructose

Figure 009: Functions of carbohydrates
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The best sources of carbohydrates are:

e vegetables, including different types
and colours

* legumes and beans

e fruit

* grains (cereal) foods; wholegrain, high
cereal fibre varieties, including breads,
cereals, rice, pasta, noodles, polenta,
couscous, oats, quinoa and barley.

Focus on fibre

Fibre is an indigestible carbohydrate
found in plant foods that provides satiety
value and contributes to good health.
Fibre assists food to move through the
digestive system. Dietary fibre from oats
or barley may be beneficial in causing

a small reduction in blood cholesterol
levels, whereas dietary fibre from wheat
may assist in bowel function. There are
three types of fibre: soluble, insoluble and
resistant fibre.

Soluble fibre:

e found in plant cells

e completely broken down by bacteria

* has favourable effects on blood
cholesterol and blood glucose levels

e best food sources are: fruits,
vegetables, legumes, barley and oats.

Insoluble fibre:

e found in the structural part of the
plant cell walls

* is unable to be digested by the body

* is bulky and absorbs water and makes
us feel full without adding extra
kilojoules

* keeps stools soft and bulky and bowels
regular

* helps to prevent diverticular disease,
haemorrhoids and constipation

* best food sources are: wholegrain
breads and cereals, fruits, vegetables
with the skin on, legumes/beans, nuts
and seeds.

MACRONUTRIENTS

Resistant starch: complex
carbohydrates
are built up of
sugar molecules,
strung together
in long complex

chains

* travels undigested to the large intestine

* s processed by good bacteria that
keeps our bowel healthy

* feeds good bacteria in the large
intestine

* best food sources are: chickpeas and
lentils, rye bread and pasta (cooked al
dente).

Protein

All cells in the body contain protein. Protein

is made up of amino acids. Some amino amino acids

acids can be made by your body. These are organic
compounds that
are made up of an
amino group. They
are said to be the
building blocks

of life

known as non-essential amino acids. There
are nine amino acids that the body cannot
make (essential amino acids). These must be
included in your diet so that your body can
function. The amount of protein required by

the body is based on age, sex, weight, height
and activity levels. If choosing animal protein
sources, it is important to choose lean and
reduced fat protein sources. These will ensure
health and wellbeing and prevent the excess
consumption of saturated fat.

Complete or incomplete?
Protein foods contain complete and
incomplete proteins.

Complete protein foods contain all the
essential amino acids required for good
health.

Incomplete protein foods have one or
more of the essential amino acids missing.

Figure 0010: Animal sources of protein

ISBN 978-1-009-10524-8 Sally Lasslett et al.
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Essential for
growth, maintenance
and repair of every
cell in the body
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Alternative
source of energy

Production

if there is insufficient Functions of enzymes,
energy provided from of ) hormones,

carbohydrates protein haemoglobin and
and fat antibodies

Used to regulate
metabolism

Figure 0011: Functions of protein

Table 2: Protein sources can be provided by both Fats

imal- lant- f . .
animal-based and plant-based foods There are four main types of fat:

Animal-based Vegetable-based 1 polyunsaturated fats
protein sources protein sources 2 monounsaturated fats
* lean meats * legumes — 3 saturated fats
* |ean poultry chickpeas, lentils, 4 trans fats.
* Fish split peas
Figure 0013: Sources of monounsaturated fats

* FEggs * Tofu
e Reduced full fat e Nuts

dairy products — | ® Sesame and

milk, cheese, sunflower seeds

yoghurt

Figure 0012: A variety of vegetable-based protein
sources



B2

Let’s talk

Turn to the person sitting

MACRONUTRIENTS

Fats can increase the taste and textural
pleasure of food, and some oils made from

discretionary
choices
foods that are not

fruits, seeds, grains or nuts are essential in i
an essential part of

our dietary needs.
These foods and
drinks appear in
the bottom right-
hand corner of the
Australian Guide
to Healthy Eating

next to you and discuss why foods that
contain trans and saturated fats feature

a healthy diet. It is important to remember

that many food sources containing fat are
in the ‘only sometimes and in small

amounts’ section of the Australian Guide
to Healthy Eating.

considered discretionary choices.

Most
concentrated
food energy
source

Source
of fat-soluble
vitamins - A, D, E
and K

Aid in
hormone
production

Provide

a protective layer
for organs and
bones

Act as a
layer of insulation
to keep us warm

Figure 0014: Functions of fats

The best sources of monounsaturated and Sources of saturated fat include:

polyunsaturated fats include: e bacon, ham

e fish e butter, cream, ghee

* nuts e crisps and extruded snacks
* seeds * pastry

* olive and vegetable oils * processed meats

* avocado. * sausages.

Figure 0015: Sources of polyunsaturated fats

Some foods containing fat may increase
blood cholesterol levels. The types of fat we
include in our diet have different effects on
our health, with some fatty acids essential for
good health and wellbeing.

L.asslett et al. © Cambridge University Press & Assessment 2022 “
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Chapter 1
Digestion

-~ Key knowledge , Key skills
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* The microbiology of the * Explain the physiology of digestion
gastrointestinal tract and accessory and its relationship to absorption
organs (tongue, salivary glands, and utilisation of macronutrients.

- pancreas, liver and gall bladder) in the
sequential process of macronutrient

digestion, absorption and utilisation,

including enzymatic hydrolysis.

VCE Food Studies Study Design extracts © VCAA, reproduced by permission - ' = -
- vaima R D R s e = P s N -

Digestion starts in your mouth and finishes at your anus. Why is digestion important? Because
it breaks down the food you eat so that your body can use it. There are a number of organs
responsible for digesting, absorbing and utilising what we eat to provide our body with the
energy and nutrients we need.

Overview Get knowledge ready

l Name the macronutrients.
Q Z Describe the difference between mechanical digestion and chemical digestion.
Q
o

5 Explain how absorption differs from utilisation of macronutrients.

Before we learn about digestion, it is

l
important to ensure that you understand the % Let’s talk
three macronutrients that are the focus of = What do you remember
this topic: what they are, good food sources about the macronutrients? What is their
of each macronutrient, and their function in role or function in the body? See how many
the body. Information about carbohydrate, good food sources of each you can list.
protein and fat can be found on pages 8-10. Thinking ahead about digestion, can
you name the organs involved in this
process?
n ISBN 978-1-009-10524-8 Sally Lasslett et al. © Cambridge University Press & Assessment 2022
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CHAPTER 1: DIGESTION

Macronutrients

Carbohydrate

Dietary
fibre

Figure 1.1: Macronutrients required in large quantities by the body

Pharynx

Salivary Oesophagus
glands

Sublingual
Submandibular
Parotid

Stomach

Gall bladder Pancreas

Common Pancreatic
bile duct duct

Small ¢ ‘- Large
intestine = - intestine

Figure 1.2: The digestive system, starting from the mouth and finishing at the anus, includes accessory
organs: the tongue, salivary glands, pancreas, liver and gall bladder.
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digestion

the process of
breaking down
food into smaller
substances

absorption

how the nutrients
are absorbed

by the digestive
system. Where this
occurs is different
depending on the
macronutrient

utilisation
how the body uses
nutrients

gut

referring
specifically to the
gastrointestinal
system, which
includes the
stomach, small
intestine and colon

mechanical
digestion

involves physically
breaking down
food substances
into smaller
particles to more
efficiently undergo
chemical digestion

chemical
digestion

the breaking down
of food, through
the action of
enzymes, into

small molecules
that can be
absorbed and
utilised by the body

bolus

a small lump or
ball of chewed
food mixed with
saliva ready for
swallowing

ISBN 978-1-009-10524-8
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Digestion

Digestion is the process of breaking down
food into smaller substances. This allows the
body to use the nutrients found in the food
that we eat. Once these nutrients have been
broken down into these smaller substances,
they can be absorbed and used by the body
for energy, growth, repair and maintenance of
bodily needs and functions.

There are a number of organs used in

the process of digestion, absorption

and utilisation, including those of the
gastrointestinal tract and accessory organs
(tongue, salivary glands, pancreas, liver and
gall bladder). It is the job of our gut to extract
the essential nutrients from our food and
deliver them to the bloodstream with water
and eventually the tissues of the body.

Activity 1.1 (Practical): Model of

the digestive system

1 Using play dough or other craft
materials, make your own model of the
digestive system.

2 Annotate your model with the name of
each part and the role it plays.

Let’s talk

% When do you think the

process of digestion starts? Outline why
you think this.

Where does the digestion process
end? Outline why you think this.

Mechanical and chemical digestion
Have you ever smelt a sausage cooking from a
distance and then your mouth starts to water?
This is the beginning of the digestive process.
Digestion starts before the food enters the
mouth. The aroma and appearance of food
activate salivary glands, ready for the first
mouthful. The digestion of food involves both
mechanical digestion (often referred to as
physical digestion) and chemical digestion.
These processes working together break down

Sally Lasslett et al.

the nutrients into single substances, digesting
our food ready for absorption and utilisation of
these simple substances.

Mechanical digestion

Mechanical action begins with the biting

and cutting of food by your teeth and then
chewing to break it down into smaller pieces.
This mechanical work occurring in the mouth
increases the surface area of the food and makes
it easier to swallow when mixed with saliva. The
actions of the tongue and mouth manipulate the
food into a bolus, which is pushed to the back of
the mouth by the tongue, and then swallowing
occurs.

The bolus moves through your gastrointestinal
tract by the mechanical action of peristalsis,
which is the muscular contractions that push the
food through your system. Peristalsis churns the
stomach, to mix the bolus with gastric juices. The
bolus now becomes a paste known as chyme.

The peristalsis continues pushing the chyme
through the small and large intestine.
Remaining waste is then gathered in the colon
and released through the rectum and anus.

Mechanical digestion can only break the food
up into small pieces and then move it through
the system. Chemical digestion does the rest
of the work.

Chemical digestion

Chemical digestion ensures that the food that
has been mechanically digested is broken down
further. The action of enzymes chemically
digests food into even smaller molecules that
can be absorbed and utilised by the body.

Enzymatic hydrolysis is the process in which
enzymes, with the incorporation of a water
molecule, break the chemical bonds that hold
macronutrients together. For example:
* Polysaccharides (starch) are broken

down into glucose during the process

of enzymatic hydrolysis. The enzyme

© Cambridge University Press & Assessment 2022



is released by the body, and hydrolysis
reactions use water molecules to break
bonds. This is an important role in the
digestion of food. It is this process that
breaks down each of the macronutrients
into their simple form.

e Salivary amylase begins this process of
breaking down starch into simple sugars
in the presence of water. This enables
the body to absorb and use these smaller
molecules. The location of where this
occurs and the enzyme involved differ,
depending on the macronutrient.

Activity 1.2 (Inquiry): Digestive

enzymes

There are many different digestive enzymes.
Each targets a specific nutrient, breaking it
down so that it can eventually be absorbed
by the body. Find out the function of each
of these digestive enzymes:

maltase

lactase

lipase

protease

sucrase.

abhowbh=

Glucose

O

Polysaccharides Enzyme

O
O~ O

O o
O

Figure 1.3: During digestion, complex
carbohydrates (polysaccharides) are broken down
to monosaccharides such as glucose.
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Amino
acids
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Protein Water

Figure 1.4: During digestion, proteins are broken

down into amino acids.
Hno
]

Fat Water

Fatty acids
and glycerol
molecules

Figure 1.5: During digestion, fats are broken down
into fatty acids and glycerol.

Activity 1.3 (Practical):

Smoothie bowl

Design a smoothie bowl that incorporates
all of the macronutrients (carbohydrate,
protein and fat).

Your smoothie bowl must contain fresh,
seasonal ingredients and include a topping.
Your final product solution should only be
enough to serve one person.

Write out your smoothie bowl recipe.

Evaluation questions

1 Annotate your smoothie bowl recipe,
identifying which ingredients are
carbohydrate, protein and fat.

2 Outline any safety practices you had to
follow when using the blender to make
your smoothie bowl.

3 Complete a sensory analysis of your
smoothie bowl.

4 Included in the brief was the need
for a topping. Explain the process of
mechanical digestion from when your
topping ingredients enter the mouth.

5 Suggest how long it will take your body
to digest your smoothie bowl, if eaten
for breakfast at the start of the day.

Photocopying is restricted under law and this material must not be transferred to another party.

© Cambridge University Press & Assessment 2022

peristalsis

the involuntary
constriction and
relaxation of the
muscles that move
food through the
digestive tract

chyme

partly digested
food and gastric
juices, which
passes from the
stomach to the
small intestine
enzyme

naturally produced
in the body,
enzymes create
chemical reactions,
including breaking
down food
particles during
digestion
enzymatic
hydrolysis

the process in
which enzymes
break the bonds
in molecules with
the addition of
water. This is an
important role in
the digestion of
food
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5 ° Digestion begins in the mouth.
8 When you bite and chew your food, it breaks
<

down into smaller particles and forms a bolus.

VA Salivary glands

Food is moistened with saliva, which becomes

. 2
S . | |
a bolus, making it easier to swallow. Salivary glands

Your tongue pushes the bolus into your 1
pharynx for swallowing. Mouth

Tongue
3 oned

El Oesophagus

Once swallowed, peristalsis (muscle
contractions) massage the bolus into the

stomach. Oesophagus 4

Peristalsis creates a churning action in the )
stomach. Liver
Bolus becomes a paste known as chyme.

The stomach will intermittently release chyme
into the small intestine.

Stomach

6
Produces bile.
Al Gall bladder ’ »
Stores and releases bile into the small intestine. 7 Gall bladder .___)/.—-/ Pancreas 12

B Small intestine

Peristalsis pushes chyme through the small

intestine.
Bile breaks down fat into fatty acids and
glycerol.
Small
intestine . Larg'e
intensine

Peristalsis pushes chyme through the large
intestine.

Remaining waste is gathered, including
indigestible fibre.

10

Waste is released.

1
Waste is expelled.

Figure 1.6: The digestive system relies on both mechanical and chemical processes.
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VAl Salivary glands

Enzyme = amylase and lingual lipase . Chemical digestion
Appearance and aroma of food stimulates saliva.

Amylase in the saliva breaks down starches (polysaccharides) and . Carbohydrate
disaccharides into dextrins and monosaccharides. . Fat

Lingual lipase is released by saliva to break down triglycerides (fat),

but does not begin to work until it reaches the stomach. . Protein

.

Acid in the gastric juices in the stomach contains the enzymes pepsin,
lipase and amylase that digest protein and fat.

Protein is broken down into smaller chains called amino acids.

Acid in the stomach activates lingual lipase and is joined by gastric lipase
released in the stomach, beginning fat digestion.

The stomach releases hydrochloric acid activating pepsin, which
together break down protein into amino acids.

Produces bile.
Converts fats into soluble fats.

VAl Gall bladder

Stores and releases bile into the small intestine.

Pancreas

Pancreatic lipase is released to the stomach.
Pancreatic juice containing protease enzymes (trypsin and chymotrypsin)
is released to stomach.

ISl Small intestine (duodenum)

Chyme enters from the stomach and mixes with bile. Fat
emulsification occurs. Bile with pancreatic lipase further breaks
down fat into fatty acids and glycerol. The walls of the small
intestine absorb water and the digested nutrients into the
bloodstream.

Pancreatic juices contain amylases that break down into simple
sugars (glucose).

(OB Small intestine (jejunum)

Fatty acids and glycerol are absorbed into the villi and mix
with lymphatic fluid, moving around the body in the
lymphatic system and join blood circulation as insoluble fats.
Villi absorb glucose into the blood capillaries and then into
the bloodstream via veins and arteries.

Absorption of amino acids via villi to the bloodstream to
transport as needed.
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Carbohydrate

Digestion

Digestion of carbohydrate starts in

the mouth.

Carbohydrates are broken down into
simple sugars by the enzyme salivary
amylase.

Salivary amylase begins to break
polysaccharides and disaccharides into
their component parts, dextrins and
monosaccharides.

In the small intestine, enzymatic hydrolysis
occurs, and carbohydrates are broken
down into simple sugars by enzymes

such as pancreatic amylase. Enzymatic
hydrolysis completes the breakdown of the
carbohydrates into simple sugars, glucose,
fructose and/or galactose.

Fibre is indigestible and is used to add bulk
to the bowel.

Absorption

Absorption of carbohydrate occurs in the
first section of the small intestine, in the
duodenum.

Villi and microvilli projections absorb
glucose through their outer single cell wall
into blood capillaries and then into the
bloodstream.

Cells lining the small intestine absorb
glucose into blood capillaries and then into
the bloodstream via veins and arteries.

Utilisation

ISBN 978-1-009-10524-8
Photocopying is restricted under law and this material must not be transferred to another party.

The body uses carbohydrates as its
primary energy source.

Any carbohydrate not used in the body
can be converted to glycogen and stored
in the liver or muscle tissue.

Sally Lasslett et al.

Activity 1.4 (Inquiry): Fibre

Investigate the three types of fibre -
soluble, insoluble and resistant starch.
Create a visual presentation showing the
following:

L]

L]

definition of each type of fibre

good food sources for each type of fibre
digestion process for each type of fibre
three tips for how to increase fibre in
your daily diet.

Protein
Digestion

Chemical digestion of protein starts in
the stomach.

The stomach releases gastric acid
containing hydrochloric acid.

The enzyme pepsin is released among
the digestive juices and activated by
hydrochloric acid, which begins the
breakdown of protein into amino acids
(enzymatic hydrolysis).

Pancreatic protease is released from the
pancreas into the small intestine, where it
breaks down the proteins further (protein
unfolds) into amino acids and peptides.

Absorption

Absorption of protein occurs in the small
intestine, moving the amino acids from
the villi to the bloodstream, which then
transports the amino acids to the cells in
the body as needed.

Utilisation

The body uses protein for growth,
maintenance and repair of body cells
(muscles, blood, connective tissue, bones
and hormones).

Protein assists in energy production.
Amino acids are also a secondary energy
source for growth and activity.

© Cambridge University Press & Assessment 2022
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Activity 1.5 (Inquiry): A day in and facilitates digestion by acting as an

the life of a macronutrient emulsifier. The digestive fluid breaks down
fat globules into smaller droplets, providing

Write a diary entry describing a day in the a larger surface area for digestion by

life of the macronutrient protein found in lipases.

a handful of peanuts that are just about to

be eaten. Absorption

Include both the impacts of mechanical

, R e Fatty acids and glycerol are absorbed into
and chemical digestion in your story.

the villi of the small intestine and mix with
lymphatic fluid.

Fat * They move around the body in the
Digestion lymphatic system and join blood
* Lingual lipase is released by saliva but circulation as insoluble fats.
does not begin to work until it reaches the ~ * The liver converts the insoluble fats to
stomach. soluble fats.
* Acid in the stomach activates lingual lipase,
joined by gastric lipase released in the Utilisation
stomach, beginning fat digestion. e Fatis used for insulation and protection
e The liver produces bile that mixes with around vital organs.
chyme in the small intestine. * Fat helps to transport fat-soluble vitamins.
* Bile is a digestive fluid produced by e Fatis used as a secondary energy source.
the liver and stored in the gall bladder. * Any fat not utilised by the body is stored
Bile is released into the small intestine as adipose tissue.

Activity 1.6 (Inquiry): A focus on digestion, absorption and utilisation

Design a flow chart focused on the digestion, absorption and utilisation of:
* protein

° carbohydrate

e fat.

Activity 1.7 (Practical): Interactive digestive system experiment

Search YouTube for ‘Lesson idea: digestive system experiment’ and watch the video
demonstration.

Use this to design your own interactive digestion experiment.

Take pictures of each step and annotate them with what is occurring at this stage for each
macronutrient.
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Chilli con carne with guacamole and rice

Serves 2

lmqrea\ien’(s

Chilli con carne Guacamole
1 onion, finely 200 g red 1 tablespoon Ya bunch Y ripe avocado 1 tablespoon
diced kidney beans, olive oil coriander natural yoghurt
drained

1 clove garlic, 400 g tinned 2 teaspoon 5 cup white s red onion, 1 teaspoon
minced chopped chilli powder rice finely chopped fresh coriander,
tomatoes chopped

> teaspoon Salt and pepper Ya tomato, Chopped chilli,
ground cumin deseeded and optional
finely chopped

1 carrot, finely
diced

1 stick celery, 200 mL '/ teaspoon

finely diced e cinnamon 1 teaspoon lime

‘ @ :

Chilli, optional 1 red capsicum,
garnish finely diced
Method
| Prepare the vegetables.

Z Separate some coriander leaves as garnish. Finely chop the remaining leaves and stems. Set aside.

5 Heat the olive oil in a medium saucepan on a medium heat.
m ISBN 978-1-009-10524-8 Sally Lasslett et al. © Cambridge University Press & Assessment 2022
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CHAPTER 1: DIGESTION
Sauté the onion, garlic, carrot, celery, capsicum and herbs until softened.

Add the beef mince. Cook for 2-3 minutes, just to colour. Break up any large chunks
of beef.

Add the drained kidney beans, chopped tomatoes and water.

Bring to the boil, then reduce the heat to low and simmer with the lid slightly ajar for
20-30 minutes or until the chilli has reduced and thickened. Stir occasionally.

Cook the rice.

Prepare the guacamole by mashing the avocado until smooth. Add all the other
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ingredients and mix well to combine.

|O Serve the chilli con carne with rice and guacamole. Garnish with coriander and chilli
(optional).

Evaluation questions

Outline how this meal provides satiety.
Identify the type of fat in the avocado.

Describe how the aromas of the spices when cooking have an effect on the digestive
process.

Describe how the rice would be absorbed by the body during digestion and utilised
by the body in the production of energy.

Complete a sensory analysis of your chilli con carne.
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Suggest how you could modify this recipe with alternative macronutrient food

sources.
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FOOD FOR VCE: FOOD STUDIES UNITS 3 & 4
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Chapter revision

There are a number of organs and accessory organs used in the process of digestion: mouth,
tongue, salivary glands, oesophagus, stomach, liver, gall bladder, pancreas, small intestine
(duodenum), large intestine, rectum and anus.

Digestion is the process where food is broken down into smaller components that can then
be absorbed and used by the body.

Polysaccharides (carbohydrates) are broken down by salivary amylase. Pancreatic amylase
breaks them down into disaccharides and then into monosaccharides (glucose). Fibre is not
digested like other carbohydrates and is excreted with faeces. Absorption occurs in the small
intestine through villi into blood capillaries and then into the bloodstream. Insulin released
by the pancreas assists to move glucose from the bloodstream into cells. The body utilises
carbohydrate for energy.

Hydrochloric acid activates pepsin, breaking down protein into amino acids. Pancreatic
juices contain protease enzymes that break down the proteins into separate amino acids

and peptides. Absorption occurs in the small intestine and is transported through the
bloodstream to the liver. The body utilises protein for the growth, maintenance and repair of
body cells. Protein assists in energy production and is a secondary energy source.

Fats are broken down by lingual lipase, pancreatic lipase and bile, breaking them down

into fatty acids and glycerol. Absorption occurs in the villi and fats are moved through the
lymphatic system. The body utilises fat for insulation, storage of energy and protection
around vital organs.

Apply your knowledge

1 Name the macronutrients.
2 Identify all the organs used in digestion (including accessory organs).
3 Describe the difference between mechanical digestion and chemical digestion.
4 Explain the process of enzymatic hydrolysis.
5 Identify the enzymes involved in the digestion of carbohydrates.
6 Describe how food makes its way to the stomach from the mouth.
7 Describe how the body uses fats.
8 Outline the role of villi.
9 Copy and complete the table.
Digestion Absorption Utilisation
Carbohydrate
Protein
Fat
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