YR10 Food & Nutrition
Term 5 - Commodity: Butter, Oil, Margarine, Sugar & Syrup

FATS & OILS
There are many different types of fats and oils.
Generally fats, such as butter, are solid or semi-solid at room
temperature. Oils, such as olive oil, are liquid at room
temperature. However, some fats are naturally solid or
semi-solid at room temperature.
Generally at room temperature 18°C:

FATS

OILS

Fats are solid

Oils are liquid

Fats mostly come from animal
sources

Oils mostly come from plant
sources

FATS - ANIMAL SOURCES
BUTTER

GHEE

LARD

SUET

Butter is around 80% fat, made by
churning cream and is high in
saturated fat. Clarified butter is made
by melting butter, skimming off the
milk solids at the top.

Ghee is a type of
clarified butter. Ghee
has a stronger nuttier
flavour and is darker
in colour.

Suet is a white, solid
fat collected from
the area around
beef and sheep
kidney.

Butter is one of the most common
cooking fats, with a rich flavour. It has
a low smoke point so can burn but is
suitable for sautéing and frying.

It is very common in
Indian cooking and
used as a condiment.

Lard comes from pig
fat that has been
rendered and
clarified. It is firm, but
greasy with a mild
taste.

Butter is used for spreading and
added to make sauces. Butter is
perishable so must be kept chilled.

It has a higher smoke
point than butter so is
good for frying.

It was once the most
common but due to
it’s high saturated fat
content is not very
popular anymore.

It was used for
dumplings and
traditional UK dishes
but like lard is not so
popular anymore
due to health
concerns.

FATS - ANIMAL SOURCES
BUTTER

GHEE

LARD

SUET

FATS – PLANT SOURCES
SOLID VEGETABLE FATS
OR VEGETABLE SHORTENINGS

SPREADS

MARGARINE

Solid vegetable fats are made
purely from vegetables usually corn,
soya and sunflower – no animal
products.

Soft spreads are
blended from vegetable
oils. This oils is hardened
by adding hydrogen
gas.
Reduced or low-fat
spreads have 40-80% fat.
Some low fat spreads
have half the amount of
fat than butter and
other spreads.

Margarine has been a popular substitute to butter
for over 100 years. Regular margarine is around 80%
fat. It is made using various vegetable oils such as
soya and corn.

Made from vegetable oils,
vegetable shortening is a fat that
has been hydrogenated (hydrogen
added to the oils). This makes them
solid at room temperature.
Vegetable shortening is useful in
baking light and flaky pastries.
Some have butter flavour added
changing both the taste and colour.

They are an emulsion of
fat and water and are
unsuitable for frying.

Margarine is also hydrogenated. It can be used just
like butter as a topping, in baking and be used
straight from the fridge unlike butter. It has a low
smoke point so is not the best choice for frying.
Other Types of Margarine:
Soft: Easy spreading
Whipped: Added air = very spreadable
Liquid: Squeezable bottle
Reduced Fat: 65% less fat due to water
Fat-free: Very high water content – NOT for frying!

FATS – PLANT SOURCES
SOLID VEGETABLE FATS
OR VEGETABLE SHORTENINGS

SPREADS

MARGARINE

WATCH
Watch the video about how margarine is processed
(this is secondary processing):
https://youtu.be/P-M9i5gbEfM
This will help future activity and there will be questions…
so pay attention!

OILS
VEGETABLE

SUNFLOWER

OLIVE

RAPESEED

COCONUT

A mixture of different
vegetable oils such as
soya, corn or sunflower.
Customers may not
know what they’re
actually getting.

Oil is extracted from the
sunflower seeds. It is
light in colour and has a
mild taste.

A staple of the
Mediterranean. Made
from the olive. One of
the most common oils
used globally.

Popular in China, Japan
and India. Also grown in
the UK. It is very cheap
to produce.

Extracted from the flesh
of the coconut, very
popular in India and
Southeast Asia. One of
the few vegetable oils
that are solid at room
temperature.

Oil has a high smoke
point but with little
taste, good all purpose
oils for sautéing, frying
and baking.
Highly refined blend of
oils.

Suitable for salad
dressings and for
cooking as it has a high
smoke point.
It is low in saturated fat
and cholesterol.

Versatile oil, ability to
enhance flavour,
excellent alternative to
butter.
Proven nutritional and
health benefits.

Excellent choice for
cooking or baking and
used as a salad
dressing.
It has one of the lowest
saturated fat of any
edible oil and the
highest level of
monounsaturated
(good) fats.

Used for baking, stir-fries
and as a non-dairy
butter replacement.
Coconut oils contains a
very high level of
saturated fat (92%)

Use the textbooks to write down some other oils on the back of this sheet – Illuminate Textbook P. 340-341

OILS
VEGETABLE

SUNFLOWER

OLIVE

RAPESEED

COCONUT

Use the textbooks to write down some other oils on the back of this sheet – Illuminate Textbook P. 340-341

WATCH
Watch the video about how olive oil is processed
(this is primary processing):
https://youtu.be/aieNV3V4b_s
This will help future activity and there will be questions…
so pay attention!

FATS & OILS NUTRITION

ENERGY INPUT & OUTPUT.
The energy input and output balance simply
means how much energy you eat
compared to how much energy you use.
The more energy you use the more energy you need to
eat.
If you were training daily for a marathon you would need
to eat more energy than someone who is not training or
inactive.
If you like to eat high energy food you will likewise need to
increase your energy activity.
A term for how active you are is called your PAL (Physical
Activity Level). People training for a marathon have a
higher PAL.

NUTRIENT REQ’ LIFE STAGES.
The amount of nutrients we eat depends not only on
the input/output balance but also on life stages.
The tables on the left show the difference in energy
requirements throughout the life stages.
Children under 4 have different requirements again as
they are less active but require nutrients for
development.
Have a look at your hand-out from the British Nutrition
Foundation. How much of the following do you need:
*Energy
*Carbohydrates
*Vitamin B6
*Vitamin C
*Calcium

NUTRITIONAL VALUE OF FATS & OILS
Fats and oils provide us with a concentrated source of energy (also known as
energy dense) and help to keep us warm. They are also excellent sources of
Omega-3 and Omega-6. Fat also provides a protective layer around our
internal organs ensuring they are fully functional.
Fat not only contains the fat soluble vitamins of A, D, E & K but it is necessary
for these vitamins absorption in the body.
While some are healthier than others, they are all high in calories: Around 120
kcals p/tbsp. so must be consumed in moderation. 1g – 9kcal.
Fats are composed of the elements carbon, hydrogen and oxygen.
Fats and oils are made up of types of fatty acids (see P342-343 for these atom
chains), fatty acids are usually classed as saturated or unsaturated fats
(monounsaturated and polyunsaturated) depending on their chemical
structure.

TYPES OF FATS & HYDROGENATION
SATURATED

UNSATURATED

MONOUNSATURATED

POLYUNSATURATED

HYDROGENATION

Animal fats, butter,
cream and whole milk
are our primary source
of saturated fat.
Saturated fat raised the
LDL (bad) cholesterol
causing various health
issues.

Unsaturated fats
are found mainly
in vegetable and
cooking oils.

Most animal and vegetable
fats contain
monounsaturated (MUS) fats.

The main sources of
polyunsaturated (PUS)
fats are seeds, nuts,
grains and vegetables.

Adding hydrogen to fats
makes them solid at room
temperature, but this
produces trans-fatty acids
which converts healthy
unsaturated fats into
saturated fats.

While cholesterol is vital
for normal body
functions but can build
up on the artery walls
restricting blood flow to
the brain, heart and
body.
A high saturated fat
intake is linked to raised
cholesterol levels and
one of the main risk
factors in CHD.

LDL (Low-density

These contain less
cholesterol.
Unsaturated fats
can be either
monounsaturated
or
polyunsaturated
fats depending on
their chemical
composition
(structure).

lipoprotein)

They are liquid at room
temperature but can solidify
when chilled.
MUS is the most desirable of
all fats as it helps to reduce
LDL (bad) cholesterol and
increase HDL (good)
cholesterol.
Sources include olive,
rapeseed (canola) and
peanut oils. Macadamia is
the highest percentage of
MUS fat at 83% but very
uncommon, olive oil has the
highest of all commonly used
oils at 77% MUS fat.

= BAD Cholesterol

PUS are also liquid at
room temperature and
also when chilled.
It lowers the overall
cholesterol (inc’ HDL)
and should be used as
part of a balanced
diet.
Sunflower oil has the
highest percentage of
PUS at 77%. Omega-3
is a type of PUS
reducing CHD, lowers
BP and helps brain
development.

HDL (High-density

lipoprotein)

The advantage of
hydrogenation is they are
less likely to turn rancid so
beneficial to commercial
food production.
There are concerns transfats are bad as they may
raise cholesterol levels
and increase risks of CHD.
Margarine, shortenings
and commercial baked
goods are high in
trans-fats.

= GOOD Cholesterol

ACTIVITY
Design an A4 poster promoting at least 4 tips
for reducing fat in the diet.
Include the benefits of unsaturated fats.
P.344 has some suggestions.

WHAT FATS ARE USED FOR

Explain each of the following – Tip: P.345 & 347
SPREADING

CREAMING

SHORTENING

FRYING

EMULSION

AERATION

On the back create a poster showing the functions of fats and oils in cooking – P.345 – Ideas at top of the page.

RANCIDITY
Food with high fat content such as cakes and biscuits are susceptible to rancidity. This
happens when fats start to decompose and develops an “off” flavour. The enzyme lipase
causes the fat molecules to break down and the remaining fatty acids cause a bad odor
and taste. Exposure to oxygen can cause this as it is absorbed by the fat. Other conditions
can also cause this such as light, fat impurities, enzymes and some Polyunsaturated fats.
Antioxidants can be added to food to prevent this.
While oils and fats have a long shelf life and are not considered high risk foods they need
certain conditions such as away from direct sunlight and in airtight containers and should still
be used within the use by dates.

PLASTICITY
All fats do not melt at the same temperatures, but over a range of temperatures. This range is
called plasticity. It gives their unique characteristics, for example if they are able to spread
directly from the fridge or a high melting point when cooking.

EFFECT OF HEAT ON FATS & OILS
Fats and oils have different meting points.
Melting points are determined by the type of fatty acid in the fat.
The smoke point occurs when fat is reheated and gives off a blue smoke. The fat molecules
start to split up and gives the food an unpleasant taste.
The next stage is the flash point, where fat ignites and food burns.
More saturated the fatty acids = more solid the fat
More unsaturated the fatty acids = more liquid the fat
Each fat has it’s unique smoke point so check the following table!

FATS & SMOKE POINTS
COOKING OIL

SMOKE POINT

Rapeseed/Canola Oil Unrefined

107°C

Extra Virgin Olive Oil

160°C

Butter

177°C

Lard

182°C

Rapeseed/Canola Oil

204°C

Grapeseed Oil

204°C

Virgin Olive Oil

216°C

Peanut Oil

231°C

Sesame Oil Refined

232°C

Soya Bean Oil

257°C

Corn Oil

236°C

Avocado Oil

271°C

Vegetable oils can generally be heated to higher temperatures because of their fatty acid content
and purity. Fats such as butter and margarine are not suitable for heating to high temperatures.

SUGARS & OTHER SWEETENERS
We have been sweetening our food for 1000’s of years.
Original sweeteners were natural like honey, while sugar has
been used for centuries in some parts of the world like India. It
has only been used in Europe since around 1200 as only rich
people could afford it. Sugar did not feature in the
average person’s diet until the late 19th century.
Since then sugar is widely used in excess and is one of the biggest dangers
to public health. The World Health Organisation (WHO) recommends only
5% of energy should come from sugar but in reality we are consuming over
12%, while teenagers consume more like 15%!
Other natural sweeteners include honey, molasses, and a range of syrups.
Artificial sweeteners include saccharin, sucralose and aspartame.

SUGAR
Sugar comes from either sugar cane or sugar beet.
Sugar cane is grown in tropical climates while sugar beet
in more temperate climates like the UK and Europe.
Sugar cane comes from the soft fibres in the centre of the cane. The fibres are
crushed and sprayed with water to create a solution of sucrose, water and
impurities. The impurities are removed until a clear brown solution (molasses) is
left with sugar crystals in it, then spun off until raw brown sugar crystals are left.
Sugar beet comes from the root of the beetroot plant. To extract, the beets
are shredded and soaked in hot water. Like cane, the beet solution contains
water and impurities and once impurities are removed and the water
evaporates raw brown sugar is left.
The raw sugar is then refined: Added to sugar syrup and forced through a
centrifuge, washed and centrifuged again leaving white sugar and the syrup
than is spun off is used to make soft brown sugar and golden syrup.

TYPES OF SUGAR
WHITE SUGAR

BROWN SUGAR

GRANULATED

CASTER

ICING

SOFT BROWN

DEMERARA

MUSCOVADO

This is what is is
left over after
the refining
process
explained
previously.

This is made in
the same way
but is modified
so the crystals
are smaller and
finer.

This is made by
pulverising the
granulated
sugar into a very
fine power.

This is made by
crystallizing the
the syrup left
over during the
refining
process. It is
moister than
white sugar.

This has larger
crystals and is
traditionally
used in coffee
and for cake
making.

This is a type of
partially refined
or unrefined
brown sugar
with a strong
molasses
flavour.

Comes dark or
light.

Other types of sugar include Coffee Sugar Crystals (large crystals in different colours)
and Lump Sugar (moulded into shapes and cut into cubes)
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the refining
process
explained
previously.

This is made in
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WATCH
Watch the video about how sugar beet is processed:
(this is primary processing)
https://youtu.be/Wy6HyC0OHCQ
This will help future activity and there will be questions…
so pay attention!

SYRUPS
BLACK TREACLE

GOLDEN SYRUP

INVERT SUGAR

MAPLE SYRUP

AGAVE

Black treacle is made
from molasses*.
It is a thick, heavy and
dark coloured syrup
with a strong flavour.

This is the liquid left over
after the sugar refining
process*.

This is a viscous liquid
(the chemical structure
has changed). It is
created when sugar is
heated with water and
a weak acid*.

This is made from the
sugary fluid (sap) from
the maple tree, 80%
comes from Canada.

This comes from the
Agave plant, native to
Central America.

Used in baking mostly
for Gingerbread,
Molasses cake, cookies
and even savory
recipes.

It is light and has a
golden colour.
It is used as toppings in
desserts such as
pancakes and used
widely in baking and
other recipes.

This is most commonly
used in commercial
food industry as it
absorbs water from the
surrounding
environment
(hygroscopic) and this
add to the shelf life of
products.
*secondary processing

It is generally made
using a natural process
where a hole is drilled
into the tree and the
sap collected in a
container. The sap is
boiled until most of the
water is evaporated
leaving a thick sugary
syrup.

The leaves are cut off
and the juice is
extracted from the core
of the Agave. The juice
is filtered and heated to
break it into simple
sugar.
This is gaining popularity
as a vegan alternative
to honey.
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HONEY
Bees make honey from the nectar collected from flowers.
When the nectar passes through the bees body the enzymes convert
into sugars, mainly glucose and fructose, stored in honeycombs.
Honey has been used as a sweetener for 1000’s of years and was most
popular in the UK before sugar became widely available. Honey is usually
named after the flower the nectar was taken: Orange Blossom, Lavender etc.
The flavour, colour and texture varies. Generally the darker the honey the
stronger the flavour. It can also be clear and runny or set and thick. Honey has
a lower GI (Glycaemic Index) than sugar which means the energy is stored
and released over a longer time, although it has more calories than sugar.
Honey also has medicinal properties as it is antibacterial, antifungal and is an
antioxidant and is used to treat a range of illnesses. Manuka honey is
especially beneficial and is made from Manuka tree nectar in AUS and NZ.

ACTIVITY
Design an A4 poster promoting the use of honey as an
alternative to sugar. Include the GI, additional health
benefits and the various uses other than in your diet.
P.351 has some suggestions.

GM, Non-GM & Organic
The main sugar producers are Brazil, China and India. The US is also a huge producer of sugar
beet and much is GM (genetically modified crops). Under EU rule we are not able to grow GM
crops in the UK. The majority of our sugar comes from Non-GM and some Organic sources.

No GM’s used
No synthetic pesticides used
No herbicides used
No neurotoxins
No sewage sludge
No growth antibiotics
Cost

GM

Non-GM

Organic

✗
✗
✗
✗
✗
✗
£

✔
✗
✗
✗
✗
✗
££

✔
✔
✔
✔
✔
✔
£££

ARTIFICIAL SWEETENERS
Commonly known as low or zero calorie sweeteners.
These are synthetically produced additives which offer sweetness
without the calories. Their sweetness is so intense they must be
diluted with fillers like dextrose or maltodextrin to give the same
bulk/sweetness ratio of sugar.
They provide no energy and pass through the body undigested.
Almost all have a bitter aftertaste but regular users find them a good
alternative to sugar in drinks but they are not great for foods as they lack
the bulk of sugar. For example cakes made using artificial sweeteners:
*Are very dense as sweeteners lack the bulk of sugar.
*Are dry and lumpy as sweeteners do not melt like sugar.
The most common brands of home sweeteners are:
Sweet’N’Low, Nutrasweet, and Splenda.

ARTIFICIAL SWEETENERS
ASPARTAME
A combination of the
two amino acids,
aspartic acid and
phenylalanine. It is
160-220 times sweeter
than sugar and
contains 4kcal per
gram.
It is used in a variety
of foods such as
breakfast cereals,
sugar-free gum, low
calorie (diet) soft
drinks and table top
sweeteners.

SACCARIN

SUCRALOSE

The oldest artificial
A zero-calorie sweetener
sweetener, zero-calorie and derived from sugar. It is
300-400 times sweeter than
650 times sweeter than
sugar. Many people find it
sugar. It is valued for
has a bitter or metallic
having no bitter
aftertaste.
aftertaste so is often
mixed with other
sweeteners.
Used in a wide variety of
food and drinks, including
baked goods, chewing
gum, sweeteners and
drinks.
It is also used in cosmetic
products such as lip gloss
and in vitamins and
medications.

Found in a wide range
of low-calorie foods,
sweeteners, fizzy drinks,
chewing gum, baking
mixes, breakfast cereals
and salad dressings

SORBITOL
Chemically extracted from
glucose, this low calorie
sweetener is in liquid or
powder form. It occurs
naturally in some fruit. It has the
look and feel of sugar but with
60% the sweetness and 30%
less calories. It has no
aftertaste.
Helps to keep food moist,
making it useful in the
production of confectionary,
baked goods and chocolate.
Sorbitol is a polyol
(manufactured carb) and is
banned from EU fizzy drinks as
it’s a laxative.

Other artificial sweeteners include: Acesulfame, Stevia-based sweeteners, Tagatose and Xylito. P.352-353
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THE COMPOSITION OF SUGAR
Sugars are carbohydrates which provide fuel.
The term sugar covers the full range of mono and disaccharide molecules.
MONOSACCHARIDES

DISACCHARIDES

Single molecules of sugar. The most common
monosaccharides are:

Two linked molecules of sugar which are broken
down into monosaccharides by digestion.

GLUCOSE

FRUCTOSE

GALACTOSE

Also known as
Occurs naturally
This is part of
dextrose, is a
in fruits,
lactose (a
mono found
vegetables and
disaccharide)
naturally in fruit honey. It is used in which is the sugar
and vegetables. fruit preparations
found in milk.
It’s used in
and dairy
confectionary
products.
and baking as
glucose syrup.

SUCROSE

LACTOSE

MALTOSE

Glucose +
Fructose

Glucose +
Galactose

Glucose +
Glucose

Known as table
sugar
(granulated)
used in
confectionary
and cooking.

Occurs naturally
in milk and dairy.
Used in dairy and
dry mixes such as
instant soups.

Occurs naturally
in seeds such as
barley. It’s used in
malted drinks and
beer and in
glucose syrup.
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SUGARS NUTRITION

NUTRITIONAL VALUE OF FATS & OILS
Sugars are known as empty calories, as they provide no nutrients.
In the UK the average person eats 38kg of sugar each year!
Sugars are a carbohydrate and a source of energy. These are digested and absorbed into
the body relatively quickly. Eating more carbohydrates than are needed leads to excess fat
stores and weight gain, dental caries, type 2 diabetes and possible heart concerns.
Hidden sugar can be found in ready meals and readymade foods such as breads, soups,
sauces and breakfast cereals. They are hidden in many food as although the label specifies
then you might not assume they are present as they don’t taste sweet, so check the label!
Many labels are now colour coded to identify high fat, salt and sugar content.
High = Over 22.5g of sugar per 100g
Medium = Between 5 and 22.5g of sugar per 100g
Low = Under 5g of sugar per 100g

FUNCTIONS OF SUGAR & SWEETENERS
Sugars are a low risk
food and can be
stored covered (from
pests) in a cupboard
and used for a variety
of functions in the
kitchen & cooking.

SWEETNESS

TEXTURE

COLOUR

RAISING

FERMENTATION

COAGULATION

FOAMING

ENZMIC BROWNING

Complete this table
using pages 357-359 of
the textbook
explaining each
function.

PRESERVATION

ACTIVITY
Design an A4 poster to get teenagers to reduce the
amount of sugar in their diet.
Include at least 4 tips and 4 benefits.
P.357 has some suggestions.

! EXPERIMENT !
Caramelisation Of Sugar
Use the hand out/books and follow Miss’s instructions.
You will need to make notes along the way to write
up your NEA practice essay during the half-term break.

Write an essay (2xA4 pages) based on your findings from the caramelisation
experiment lesson and the food science research you need to do on
caramelisation. Make sure you include the science behind it and use
scientific and technical language! Use this structure for your NEA essay:
Introduction (short mini-paragraph on what the experiment/practical was)
Research methods (short description of what you researched and where you found info)
Hypothesis (what you thought before the experiment, did you think it would work?)
Plan of action (how we undertook the experiment/planning/solutions)
Discuss experiment (the science, process, terms, the time, the heat etc.)
Discuss results (was it successful?)
Conclusion (reflective paragraph include whether or not your hypothesis was correct)

