NUTRIENTS IN THE BODY
AND BALANCED DIET
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Nutrients in the Body and Balanced Diet

\% Vocabulary

balanced diet carbohydrate diet elements
energy fats fibre food
food groups vitamins protein fortified
BMR lipids macronutrients minerals
nutrients obesity food pyramid RDA
micro nutrients food portions water salt

Abbreviations:

1 BMR Basal Metabolic Rate

GDA - Guideline Daily Allowance

RDA i Recommended Daily Allowance
BMI - Body Mass Index
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Section 1

About Food Choices
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w Activity

Many factors affect the choice of foods.
Discuss these factors using the headings given.

Heading Factors

culture, working times, likes/dislikes,

Personal i . :
traditions, religion, eating patterns

nutritional awareness, food scares, individual

Consumer awareness . .
state of health, growing environment

Economic cost, availability

Special offers, shop layout, advertising,

Marketin . . ; .
g marketing, variety available, time of year

Are there other factors that can be identified by the group?




Section 1

< The Importance of Food

Food eaten has a strong influence on body health and on reducing the risks of

developing diseases including heart disease and some types of cancers.

Energy in the diet is provided from food. Food is made up of nutrients and
water. Food nutrients are protein, carbohydrate, fats, vitamins and minerals.

Energy in Food

The body needs energy for life. The primary need of the body apart from
water is for energy. Every single cell in the body requires a constant supply of
energy. When the body needs energy it gets hungry. Food is the fuel that
supplies energy to the body.

Energy is needed for:

1 Breathing keeping vital organs i the
heart and lungs working.

9 Digestion and absorption of food.
1 Muscle movement and activity.

9 Nerve function.

1 Cell activity and growth.

1 Maintaining body temperature at 37°C.
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Measuring Energy

The amount of energy needed and used by the body is measured in calories.

When people speak of calories in every day conversation they actually refer to
kilocalories.

A thousand calories make up a kilocalorie (kCal) or Calorie (with a capital C)
Energy can also be measured in kilojoules or kJ.

1 kCal =4.2 kJ.

Kilocalories
Remember a kilocalorie is a measurement of the energy from a nutrient.

It does not provide energy or increase fat in the body.

A kilocalorie is the amount of heat required to raise the temperature of a
litre of water by 1 °C

Basal Metabolic Rate (BMR)

The rate at which energy is used is the metabolic rate. The body needs a
basic amount of energy to keep the heart beating, lungs functioning and to
maintain body temperature.

This basic amount is called the basal metabolic rate( BMR)

Estimated average energy requirements at different life stages:

Group. Active Male Active Female
Child 5-13 years 1400-2200 kCal 14007 2000 kCal
Teenager 2400 - 2800 kCal 2000 kCal

Adult (19-50) 2400-2800 kCal 2000-2200 kCal
Older Adult (51+) 2200-2400 kCal 1800-2000 kCal
Pregnancy 2400 k Cal




Section 1

Energy Balance

In order to maintain body weight the number of kilocalories taken into the body
must match the amount of energy used up by activities. If more kilocalories
are consumed than are used, the result is weight gain. If fewer kilocalories

are consumed than are used, the result is weight loss.

Eating healthy foods and being physically active are the two most important

steps taken to improving health.

All activities burn calories, the harder activity the more calories that are burnt

and the greater the total energy requirement.

Activity Kilocalories per hour used
Resting 70

Light activity such as walking 150-300

Moderate activity such as gardening 300-450

Heavy activity such as soccer, rugby 450-600

Very heavy activity such as power training 600+

The benefits of physical exercise:

Increases aerobic activity leads to a healthier heart
Strengthens bones and makes joins more flexible
Increases the basal metabolic rate (BMR)

Increases vitality and well being
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Burns stored up fat

Check out physical activity at www.nutrionandhealth.ie. Under the Keeping Fit

section, see the Interactive Exercise Pyramid. Also check out



http://www.nutrionandhealth.ie/

Section 1

www.getactive.ie

Body Mass Index (BMI)

The body mass index (BMI) is the number that relates body weight to height.
The BMI number gives a general indication if weight is within a healthy range.
It is the most widely used measurement for overweight and obesity. The score

is valid for both men and women.
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To find out your BMI range lot onto www.nutrionandhealth.ie
Go to the Eat Smart section and use the BMI calculator.
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Greaterthan > Lessthan <

Write the correct symbol between these pairs of numbers:

99 199
23 78
345 768
34 21
4 9



http://www.getactive.ie/
http://www.nutrionandhealth.ie/

Section 1

Energy Value of Nutrients

1g of pure protein releases 4kCal( 29kJ) of energy

1g of pure carbohydrate releases 4 kCal ( 29kJ) of energy

1g of pure fat releases 9 kCal ( 37kJ) of energy

1g of alcohol releases 7 kCal ( 27kJ) of energy

Water

Vitamins minerals and water supply very little or no energy.

Almost every food is a source of energy. The amount of energy from a food

depends on the proportion of nutrients in it.
Foods that are high in fat are high in kilocalories.

Those that have large amounts of water such as fruit and vegetables are low
in kilocalories.




Section 1

Food composition tables can be used to see the amount of energy and

other nutrients in food:

100 g of milk contains the following nutrients
1 3.3 g protein
1 3.8gfat
1 4.8 g carbohydrate

To calculate the energy values the food nutrients can
be multiplied by the amount of kilocalories they

produce.
3.3g of protein x 4 kCal = 13.2
3.8g of fat x 9 kCal = 34.2
4.89 of carbohydrates x 4 kCal = 19.2
Total 66.6 kCal in Milk
To convert to kJOos

(66.6 kCal x 4.2 = 279.72K])

To calculate the energy values of foods the food nutrients can be multiplied by

the amount of kilocalories they produce.
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Using a label from a cereal box, calculate the total kCal for protein, fat and

carbohydrate.




All About Food

Food is made up of nutrients and water.

Section 1

Nutrients are chemical substances which are digested and used by the body
for growth and repair, heat and energy and protection from disease.

Each nutrient is made up of units called molecules which in turn are made up

of elements.

The nutrients in food are protein, carbohydrate, fats, vitamins and minerals.

Nutrients are classed as either macro or micro nutrients.

Macro Nutrients

Micro Nutrients

Macro nutrients are large
molecules that are too big to be
absorbed into the blood stream
and must be broken down into
smaller units.

Macronutrients are needed in
large quantities by the body

Micro  Nutrients are small
molecules that do not need to be
broken down to be absorbed into
the bloodstream.

Micronutrients are needed in trace
or very small amounts by the body

There are three main macro nutrient
groups:

1. protein

2. carbohydrates
3. Fats

4.

There are two main micro nutrient
groups :

1. vitamins
2. minerals

Water is needed by the body for the digestion of food so is an essential

nutrient
Macro  nutrients are  usually | Micro Nutrients are usually
measured in grams (g) 1g=1000mg | measured in milligrams (mg) or
micrograms (ug)
1mg = 1000 ug

10




Composition of Food

Water

Section 1

Macronutrients

Protein Fat

Carbohydrates

Micronutrients

Minerals

Vitamins

Composition of the Human Body- Based on Adult Male:

Water 60%
Protein 15%
Fat 17%
Carbohydrate 2%
Vitamins and Minerals 6%
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Convert the mill

vity

igrams (mg) to grams (g) listed on this label:

Section 1

NUTRITION FACTS

Serving Size: % cup (1149)
Servings Per Container: 4

Amount Per Serving

Calories: 90 Calories from Fat 30

% Daily Value*

Total Fat: 3g 5%
Saturated Fat: Og 0%
Trans Fat: Og 0%

Cholesterol: Og 0%

Sodium: 300g 13%

Total Carbohydrate: 139 4%

Dietary Fibre: 3g 12%

Sugars: 39

Protein: 39

Vitamin A 80% - Vitamin C 60%
Calcium 4% - Iron 4%

*Percentage Daily Values are based on a 2,000 calorie
diet. Your daily values may be higher or lower
depending on your calorie needs:

Calories 2,000 2,500

Total fat: less than 659 80g
Sat fat: less than 20g 25¢g
Cholesterol: less than 300g 300g
Sodium: less than 2,400g 2,400g
Total Carbohydrate: 300g 375¢g
Dietary Fibre 259 30g

Calories per gram:
Fat:9 - Carbohydrate:4 - Protein: 4

Cholesterol

Dietary fiber -

- 300mg is equal to g
- 2400mg is equal to g
25mgq is equal to g
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Fill in the empty boxes with the correct words from the word bank.

carbohydrates fats micronutrients vitamins water

Food

Macronutrients

Protein Minerals

Complete the following table on the composition of the Human Body- Based
on Adult Male:

Water

Protein

Fat

Carbohydrate

Vitamins and Minerals

13




Recommended Daily Allowance (RDA)

In Ireland the term used for measuring nutrients is RDA (Recommended Daily
Allowance). This is the recommended amount of energy, proteins, vitamins
and minerals that should be included in the diet each day. There is no RDA for
carbs or fats as they are interchangeable sources of energy. RDA requirement
Is based on the rate of growth and body weight.

In the UK the terms used are:
1. RNI (Reference Nutrient Intake) - defined for protein, vitamins and
minerals
2. EAR (Estimated Average Requirement) - the nutrient intake for energy,

protein and vitamins.

Some manufacturers give guideline daily amounts GDA for energy, fat, sugar

and salts. They are intended as guide for comparing products.

14
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Function of Nutrients

Nutrient Needed for Sources

Protein growth and mostly animal sources
repair of body | meat, fish, chicken, eggs, yogurt
cells

mostly plant sources

gro_vvth _Of cereals, wheat , oats
el pulses( peas, beans, lentils)
enzymes and :
soya beans, soya protein, nuts
some
hormones
Alternative examples of soya food products are soya milk, tofu a
protein source | paste made from soya beans, tempeh a chewy soya cake
from and miso a soya bean paste used in stews and soy sauce
Soya Beans
TVP - Textured vegetable protein is a protein meat
Alternative substitute
Protein foods
from Myco
protein=
Quorn.
Fats heat and butter cream margarine
energy
Carbohydrates | heat and cereals- wheat, oats,
energy potatoes, pasta, rice, breads,
sweet foods
Vitamins protection fruit and vegetables
from disease.
minerals protection in most foods
from disease.
Water to stay alive | drinks, fruit and vegetables

15
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1.

Which nutrient is used mainly for energy?

Which nutrient used for growth and repair of the body?

Which nutrient is mainly used for energy and can be either starch or
sugar?

What are the two types of micronutrients?

16




. What food group(s) are the best source of micronutrients?

. Which group provide the energy the body uses, macronutrients or
micronutrients?

. RDA means:

recommended dietary average

recommended dosage annually

recommended daily allowance

. Macronutrients are nutrients that are needed in large amounts. True or
false?

True

False

17




Section 1

Protein T The Body Builders

Protein is a very important nutrient in the diet. Protein is needed by every
body cell. It is made up of four elements, carbon hydrogen, oxygen and
nitrogen. It is the only nutrient that contains nitrogen which is needed for
growth and repair. Once the body has taken what protein it needs for growth

and repair the rest is used for energy and heat.

Proteins are made up of smaller units called amino acids. These are linked
together like beads in a necklace to form chains of protein. When protein is e
digested chemicals in the body called enzymes cut the chains and breaks the
protein down into amino acids which are easily absorbed into the blood

stream.

—A\.\l N /A\.\l

Protein chain

A o Aol

Separated amino acids
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Section 1

Protein Facts

Growth of the body

v

Protein
i > Repair of body cells
»  To produce heat and energy
needed
> Production of enzymes that help digestion
for

v

Production of hormones for growth and

general good health

Production of antibodies that help fight

v

disease.

There are a total of 22 essential amino acids that must be taken into the
body from food.

o S
Amount of Essential Amino Acids Required [¢]
Adults Children & Teenagers
8 10

Non-essential Amino Acids are produced within the body to
meets its needs

19




There are two types of protein:

- Animal Protein ~ PlantProtein

! |

meat, fish, chicken, eggs soya beans, nuts, lentils,
and cheese peas and cereals

It is recommended that the amount of protein eaten each day be half from each
protein type.

Protein content for some food:

Animal Meat - Lean raw 20 -21%
Whole Egg 12.5%
Whole Cows Milk 3.2%

Vegetable Peanuts 25.5%
Lentils 24.3%
Whole meal bread 9.2%

20
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Biological Value of Protein

Biological value is a measure of the quality of a protein.

It is measured as a %. A protein with 100% means it contains all the essential
amino acids needed by the body in the right amounts.

Biological
Type Source Food Value
BV
High Biological Value (HBV) | Animal protein | Whole Egg 100%

_ _ : Mostly animal | greast Milk | 100%
Contains all 10 essential amino sources

acids in correct amount Cowd Milk 95%

Meat 80-90%

Plant protein

o _ Soya Beans 74%
High in protein

Low Biological Value( LBV) Plant protein
Mostly plant Rice 68%
8 amino acids are in the foogl sources Wheat
but one or more may not be in 53%
the amounts needed by the Contains more
: 45%
body fibre Maize

Less fat than
animal protein

&

Y
V Activity

Go to http://www.bbc.co.uk/skillswise/topic/percentages to learn more about
percentages.
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RDA T Recommended Daily Allowance

The RDA is the recommended daily allowance or amount of a nutrient needed
by the body to keep it in good health and to prevent disease.

The general rule is 1g of protein per kilogram (kg) of body weight

Child 30-40g
Teenager 60-80 g
Adult 50-75¢

Energy Value of Protein:

Energy

kCals/g kJ

Protein 1g = 4 kCal 17 kJ

22
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Calculate the amount of protein required by the following individuals:

2 year old child 12Kg
Teenager 43Kg
Adult male 72 Kg
Older adult 73 Kg

Low biological value protein normally comes from I food.

Pick out four functions of protein from the list below:

I~ growth

I~ repair

I~ production of hormones
" heat and energy

™ production of enzymes
-

protection of delicate organs

The RDA for protein is one gram per I body weight

23
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w Activity
Answer the following questions:

1. Protein contains which four elements?

1)

2)

3)

4)

2. The elements in protein are arranged as:

I glucose units
I fatty acids
I amino acids

3. The type of protein that contains the most essential amino acids is called?

I | ow biological value protein
I gener al bi ol ogical value protein
I high biological value protein

4. Good sources of HBV protein are:

I me at I bread

I fish I cheese

I wheat | soya beans
I eggs | past a

| mi | k

24
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Calculate how much protein is needed by each individual below:

62Kg Adult female
34Kg Teenager
12Kg 2 year old girl
73Kg Older adults

A

w Activity - Buzz group or Brainstorm

Make a list of the foods eaten recently (within the last two to four hours) by
the group and answer the questions.

Total Proteins




Fats and Oils: The Fuel Foods

Fats and oils are also called lipids. They are the most powerful fuel food in the

diet.

They include:

i fats when solid (butter, margarine) at room temperature

9 oils( olive or corn oil ) when liquid at room temperature.

Fat Facts:

1. The body stores extra fat intake as body fat also called adipose tissue.
2. Too much fat in the diet may lead to obesity, heart disease, stroke and

some cancers.

26
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Section 1

Fats are made up of three elements Carbon, Hydrogen, Oxygen.

The basic building blocks of fats are made up of glycerol and fatty acids.

They link together to form an E shape. Most fatty acids can be made in the

body.

Before digestion:

Glycerol

O
‘O Fatty acids

O

During digestion the links break and the glycerol is separated from the fatty

acids.

After digestion

Fats are needed for:

2 R A

Providing heat and energy

Preventing heat loss from the body

Protection of delicate organs such as the kidneys and nerves
To act as a source of fat soluble vitamins A, D, E and K

To add flavor to the diet

A feeling of fullness and delays hunger

27




Types of Fat

Section

Type

Food Source

Facts

Animal or saturated
fats

Mainly animal sources

butter , cream,

hard margarines

meat fat (suet and lard)
oily fish,

egg yolk,

full fat cheese

Can cause a build
up of cholesterol

causing blood
pressure, strokes and
heart attack.

Too much fat intake
may lead to obesity.

Vegetable or
unsaturated fat.
Hydrogenated fat- is
hardened vegetable
oils used in processed
foods e.g. biscuits
cakes and pastries

Mainly plant sources

cooking oils,
nuts and seeds,
cereals,
margarines

Helps reduce
cholesterol.

Omega 3 and 6 fatty
acids found in oily fish,
seeds and nuts reduce
the risk of heart
disease and may
improve brain function

Five ways to cut down on saturated fats linked to heart disease and
obesity:
1. Do not eat large amounts of fried foods.
Do not spread butter or margarine too thickly
Choose low fat varieties of dairy products
Grill food instead of frying
Cutdown onthe 5 C.s
Chips

o bk~ 0N

Crisps - Cream - Cakes - Chocolate -

RDA (Recommended Daily Allowance)

|l deal |y M of the RDA for energy

%2 each from saturated (animal) and unsaturated (vegetable) fats.
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Energy Value of Fats

kCals/g

19 = 9 kCal 37 kJ

Fat contains twice as much energy as 1g protein or 1g carbohydrates.

(4kCals/7kJ)

Butter for cooking

Smaller amounts of butter or small
amounts of olive oil or cooking spray

Whole milk

Low fat or skimmed milk

Pork

Turkey

Fried chicken

Roasted or grilled chicken

Mayonnaise

Low fat mayonnaise

29
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What foods are high sources of fats?

Circle the food that is a high source of fat:

lettuce
whole milk
butter
cream
mango
lemon
Kiwi
coconut oil
margarine
melon
bananas

asparagus

peppers

broccoli
mushrooms
sardines
turnip
sesame seeds
grapefruit
strawberries
tomatoes
olive oil

walnuts

30
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True or false?

1 Fats are a source of heat and energy
2 Fats are a source of vitamin B

3 Fats prevent constipation

4 Fats protect delicate organs

True/False

True/False

True/False

True/False

A

w Activity

Fill in the table below using food labels:

31




Activity

Suggest three ways of reducing the intake of fat in the diet:
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Place each of the following foods under the correct heading.

nuts, whole grains, flora, yoghurt, bacon, soya milk eggs, cheese,
sunflower oil, sirloin steak, salmon cream, olive oil, TPV

33
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1. What is a good substitution for butter?

2. What is a good substitution for whole milk?

3. What is a good substitution for mayonnaise?

4. What is a good substitution for pork?

5. Cooking spray is a good substitution for

6. Grilled chicken is a good substitution for

7. Low fat mayonnaise is a good substitution for

8. List one idea for a healthy low-fat food.
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Regular burger 13
Quarter Pounder 25
Fried fish fillet sandwich 18
Crispy fried chicken 23
Chicken nuggets (10 pieces) 13

How many grams of total fat are in a quarter pounder?

How many grams of total fat are in a cheese burger?

Tick the food with the least fat:

guarter pounder chicken nuggets
cheese burger regular burger
fried chicken fish fillet sandwich

List thee ways to make low fat choices when eating out:
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Activity
S Q///
cholesterol heart saturated
Eating a diet high in fat can lead to a build up in the system,
eventually leading to high blood and increasing the chances
of developing disease, type 2 diabetes and some cancers.
SW
|\ Q// Activity

Namethe5C6s t hat ar eddeasecked to heart

O o o o O
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Section 1

t Carbohydrates i The Fuel Foods

Carbohydrates come from plant foods. They are important in the diet as they
provide plenty of energy. They are the most plentiful of the nutrients. Many
carbohydrate foods are processed or refined during production such as white
bread. Unprocessed carbohydrate such as whole cereals and brown bread

are healthier.

Carbohydrate is made up of three elements - Carbon, Hydrogen, and Oxygen.

1. The basic unit of a carbohydrate is a single sugar called glucose
2. When several glucose units join they form a long chain of starch

3. During digestion the starch chains are broken down into glucose units,
which are the basic units used by the body cells to provide energy.

STARCH (BEFORE DIGESTION)

-©-0-0-0-0-

STARCH (AFTER DIGESTION)

GLUCOSE UNITS
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