[image: image1.png]Testing for starch

e Put some starch solution into a
test-tube as shown here:

e Add a few drops of iodine solution.

e Colour in the test-tube to show
what colour the starch went.

jodine
solution

eye
protection

Testing for glucose

e Put some glucose solution into a
test-tube as shown here:

e Add a few drops of Benedict's solution.

e Put the test-tube in a beaker of
boiling water.

e Colour in the test-tube to show _
what colour the glucose went. Benedict's

X

eye
" —
protection

Testing for protein

e Put some protein solution into a
test-tube as shown here:

e Add a few drops of copper
sulphate solution.

sodium
hydroxide
corrosive

X
]

e Add a few drops of sodium
hydroxide solution.

protein —1~

e Colour in the test-tube to show
what colour the protein went.

eye protection A

copper
sulphate

N/

Testing for fat

e Add 2 cm? ethanol to some cooking
oil.
Then shake the test-tube.

e Then add 2 cm? water and shake

A

ethanol is highly cooklng
flammable oil

again.





Name ________________________________________________________​​​___

	
	LEARNING OUTCOMES

	
	CCEA SINGLE AWARD SCIENCE

	
	Food and Diet

	
	
	
	
	

	 
	LEARNING OUTCOMES
	PUPIL SELF-EVALUATION

	 
	Pupils should be able to:
	Good
	Average
	Requires Attention

	FOOD AND ENERGY

	1.1
	describe food as a source of chemical energy in humans
	 
	 
	 

	1.2
	investigate the energy content of different foods
	 
	 
	 

	1.3
	explore and evaluate how the energy required by individuals is different depending on age, gender and activity.
	 
	 
	 

	FOOD CONTENT

	1.4
	 state the functions of proteins, fats and carbohydrates
	
	 
	 

	 
	 carry out food tests for starch, sugars, protein and fat
	 
	 
	 

	 
	 state the sources and functions of vitamins C and D
	 
	 
	 

	 
	 state the sources and functions of the minerals calcium and iron
	 
	 
	 

	 
	 describe the function of water as a solvent and a medium for chemical reactions
	 
	 
	 

	 
	 describe the importance of fibre in preventing constipation and reducing bowel cancer
	 
	 
	 

	FOOD AND HEALTH

	1.5
	 examine and evaluate the relationship between health and diet, obesity, heart disease and strokes, and recognise why many people in society are slow to accept these links or fail to adapt their lifestyle.
	 
	 
	 

	 
	 describe the eating problems anorexia and bulimia
	 
	 
	 

	 
	 describe the ways in which the risk of heart disease and strokes may be reduced through changes in:
	 
	 
	 

	 
	   ►lifestyle - increasing exercise, reducing stress and stopping smoking
	 
	 
	 

	 
	   ►diet - low salt, low saturated fats and low cholesterol
	 
	 
	 

	COST TO SOCIETY

	1.6
	evaluate the costs to society of circulatory diseases (medical and wider costs, such as the effect on families)
	 
	 
	 

	EXERCISE

	1.7
	assess the effect of exercise on the heart rate
	 
	 
	 

	1.8
	explain how the circulatory system benefits from regular exercise, including how regular exercise strengthens the heart muscle and increases its output when not exercising
	 
	 
	 


	PHOTOSYNTHESIS AND RESPIRATION

	1.9
	examine photosynthesis and respiration as inter-related key processes that ensure the energy flow through the biosphere:
	 
	 
	 

	 
	 state the word equation for photosynthesis 
	 
	 
	 

	 
	 state the word equation for respiration
	 
	 
	 

	 
	 explain that the products of PS are used for respiration, storage and growth
	 
	 
	 

	 
	 explain how and why a plant is destarched
	 
	 
	 

	 
	 state, explain and carry out he steps involved in testing a leaf for starch
	 
	 
	 

	 
	 carry out an experiment to show that light is needed for photosynthesis to occur
	 
	 
	 

	 
	carry out a practical using  elodea/pondweed to show that oxygen is produced during photosynthesis
	 
	 
	 

	 
	 explain how  palisade cells are adapted for photosynthesis
	 
	 
	 

	INTERDEPENDENCE OF LIVING ORGANISMS

	1.10
	know that the Sun is the primary source of energy for all food chains 
	 
	 
	 

	 
	 identify producers in a food chain and food web
	 
	 
	 

	 
	 identify the consumers (primary, secondary and tertiary) 
	 
	 
	 

	 
	 discuss the flow of energy through a food chain and food web.
	 
	 
	 

	
	
	
	
	

	Terminology

	energy, evaluate, protein, fat, carbohydrate, iodine solution, Benedict's solution, Biuret solution, ethanol, Vitamin C, Vitamin D, Solvent, fibre, constipation, bowel cancer, obesity, stroke, anorexia, bulimia, saturated fat, cholesterol, circulatory diseases, photosynthesis, respiration, destarch, palisade cells, producer, primary, secondary, tertiary, consumer, compare, evaluate, reliability, fair test, qualitative, quantitative

	
	
	
	
	

	UNIT TEST RESULT:                     %                 GRADE:
	
	
	

	COMMENT


Functions of food

Food is a source of _________________ in humans.  This is released from food during ________________________, which occurs _________________________________
Complete the table to compare respiration and combustion:

	Process
	Respiration
	Combustion

	Use oxygen


	
	

	Use fuel 


	
	

	Release 

carbon dioxide
	
	

	Release energy
	
	

	Release water
	
	


Write down the equation for respiration 

comparing the Energy Content of Food

A good indication of the energy content of food can be obtained by burning a dry sample of food. The energy released is used to heat a known volume of water, and from the temperature rise the amount of energy released can be calculated.
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[image: image3.png]5 Fibre: Essential for the efficient working of the digestive system and
for preventing constipation. The cellulose from plant cell walls is the
main constituent of fibre. Foods rich in fibre include wholemeal bread
and green vegetables.

6 Water: Important as a transport medium and a component of
cytoplasm and body fluids and for its use in chemical reactions.

Foods rich in fibre

Exam questions

1 a) The energy released from foods can be compared i) Describe the trend for males aged:
using the apparatus shown in the diagram. 0-17 years
1 thermometer 20-65 years (2 marks)
] ii) Why does the body need energy?
stirrer (1 mark)
il iii) Why are the female energy requirements
1 lower than those for males? (1 mark)

iv) Give one other factor which aftects the
e energy requirements of adults. (7 mark)

20cm? water

v) Describe, with reference to the graph,
what a starvation diet would be for a
25-year-old female. (2 marks)

food sample

i) Using the apparatus and any additional
materials, describe how you would collect
data to calculate and compare the energy b) The apparatus shown was used to calculate the
released from equal masses of biscuit and energy in a piece of pasta.
bacon. i

thermometer
In this question you will be assessed ~ cotton wool
on your written communication skills &
including the use of specialist science
terms. (6 marks) tin can

ii) How would you expect the results for the
biscuit and bacon to differ? (1 mark)

T

2 a) The graph shows the daily energy
pin on plasticine

requirements for humans at different ages.
16000-
14000+

—y— male

4.2] of energy will increase the temperature
--=-- female ‘

of 1 cm? of water by 1 °C.The temperature
12000 . — o .
000 of the water increased by 25 °C during the

100001 e experiment.
gooo{ /  TTTmeel

6000+
4000
2000+

0 T T

T T T . . .
0 10 20 30 40 50 60 70 experiment may be considered unreliable.
Agelyears -
gery (1 mark)

i) Use this information to help calculate the
energy in the piece of pasta. Show your
working. (2 marks)

Daily energy requirement/kJ

ii) Suggest one reason why the results of this

24





[image: image4.png]The table summarises the nutritional information
for pasta.

Per 100g Percentage of daily requirement
Energy [515k] 9.1 ‘
Protein 23¢
Carbohydrate 740g 25
Starch 69.6¢g
Fat 10g 5 20
Cholesterol | 00¢g 0.0
Fibre 30¢ 12
Salt Lessthan 0.1 g .7
Calcium 180mg 20
lron [.Omg ‘ 6.0

c) Using two pieces of evidence from the table,
explain why eating pasta may be an advantage
as part of a balanced diet. (4 marks)

3 a) Give two ways food is used in the body.

(2 marks)

b) The diagram shows two food tests.

sugar test protein test

hot water.
bath

sugar solution__|
and reagent

reagent

o & % -

protein
solution

1) Use the diagram to help describe the test
(2 marks)

i1) Describe the colour when sugar is present.
(1 mark)

iii) Name the reagent used to test for protein

tor sugar.

and give the colour change when protein

1s present. (3 marks)

4 The diagram shows the apparatus used to test
fruit juice for vitamin C content.

EXAM QUESTIONS )

a) Name the reagent used to test for vitamin C.
(1 mark)
b) Describe the colour change if vitamin C 1s

present. (1 mark)

The table shows the results for three different
juices.

Number of drops of fruit juice :

} Type of juice
‘ required to change colour of reagent |

Blackcurrant 3
. Orange
| Boiled orange ‘ 18

c) Which juice contained the most vitamin C?
(1 mark)
d) Suggest two reasons why boiling fruit and
vegetables reduces their vitamin C content.
(2 marks)

Carbohydrates contain the element carbon.
a) i) Name the other two eclements found in
carbohydrates. (2 marks)
i) Name the carbohydrate:
found in fibre

(2 marks)

used in respiration.

b) A 50 g serving of pasta contains 756 k] of
energy.
i) Calculate the energy content of 100 g of

pasta. (1 mark)

i1) Suggest which of the foods below would
provide most energy.

potatoes  butter  cabbage (1 mark)

25
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[image: image7.png]page Recommended daily amounts of Help
49 nutrients Sheet
macronutrients micronutrients
(we need a lot of these) (we need a little of these)
minerals vitamins
energy protein | calcium iron A B1 B2 niacin C
(MJ) (9) (mg) | (mg) (ng) (mg) (mg) (mg) | (mg)
females
1 year old 4.5 27 600 7 300 0.4 0.6 7 20
9-11 years 8.5 51 700 12 575 0.8 1.2 14 25
12-14 years 9.0 53 700 12 725 0.9 1.4 16 25
15-17 years 9.0 53 600 12 750 0.9 1.7 19 30
18-34 years
desk worker 9.5 54 500 12 750 0.9 1.3 15 30
very active 10.5 62 500 12 750 1.0 1.3 15 30
pregnant 10.0 60 1200 13 750 1.0 1.6 18 60
males
1 year old 5.0 30 600 7 300 0.5 0.6 7 20
9-11 years 9.5 57 700 12 575 0.9 1.2 14 25
12-14 years 11.0 66 700 12 725 1.1 1.4 16 25
15-17 years 12.0 72 600 12 750 1.2 1.7 19 30
18-34 years
desk worker 10.5 63 500 10 750 1.0 1.6 18 30
very active 14.0 84 500 10 750 1.3 1.6 18 30

NB The units used in the table are:

g, gram

mg, milligram

A healthy diet means that you are getting enough of the
right nutrients — not too much and not too little.

The table above shows 'Recommended Daily Amounts'
(RDAs) of some of the essential food substances.

{g, microgram

MJ, megajoule

I  Look up your energy requirements in the table.

How do they compare with a) someone of the same
age but of the opposite sex?
¢) a very active male worker?

worker?

b) a female desk

2 Why do you think that the energy needs of males

increase between the ages of 9 and 17 years?

3  Which two groups show the greatest increase in
protein requirement?
Why do you think this is?

4  Which group needs most calcium and most iron? Why
do you think this is?









Method

1. Measure 25cm3 water into a boiling tube using a measuring cylinder.

2. Measure and record the temperature of the water, using a thermometer.

3. Weigh 2g of each food.
4. Place the food on the mounted needle.
5. Heat the food sample in a blue Bunsen burner flame until it begins to burn, then hold it under the tube of water.

6. When the food has burned fully, measure the temperature of the water sample again and calculate the rise in temperature.

EQUIPMENT
· Boiling tube

· Retort stand

· Mounted needle

· Bunsen burner

· Heatproof mat

· Safety glasses

· Thermometer

· 25cm3 measuring cylinder

RISK ASSESSMENT

· Bunsen burner: 

· heating may cause food or water to spit onto skin or into eyes

· Wear safety glasses and long sleeves 

·   run under cold water or use eye wash & inform teacher

· Hair may ignite in Bunsen flame

· tie hair up

·   Cover with fire blanket or blazer to extinguish & inform teacher

· Mounted needle:

· Metal needles conduct heat from the burning food 

· Use a wooden needle or hold needle in clamp.

·   Run under cold water & inform teacher

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
RESULTS
Calculate the energy given off by the 2g food using the equation below:

ENERGY (J)   =   mass of water (g)   X   4.2   X   Temperature Rise

NB. Water has a density of 1g/cm3, therefore 25cm3 water weighs 25g.

Calculate the energy in 100g of the food and compare this to the energy content listed on the packet.


energy in 100g = 
    energy     
X100






mass of food

ANALYSE DATA
Which food contained the most energy /100g?

__________________________________________________________________________
How do these results compare to the energy content on the packet? 

__________________________________________________________________________
__________________________________________________________________________
Can you explain the difference?

__________________________________________________________________________
__________________________________________________________________________
____________________________________________________________________________________________________________________________________________________
__________________________________________________________________________

How would you make the results more reliable?
__________________________________________________________________________
How did you ensure you carried out a fair test?
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Factors affecting energy requirements

In science energy is measured in the following units:

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

However most food packets also measure energy in calories.


The graph above shows the energy needed by different people in different situations.  It shows that there are 3 main factors that affect our energy requirements, and therefore how much and what we need to eat.

AGE:_____________________________________________________________________________________________________________________________________________________________GENDER:_________________________________________________________________________________________________________________________________________________________ ACTIVITY:__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Pregnant women have high energy needs due to __________________________________

________________________________________________________________________________ They need to eat more calcium for  ____________________________________________________

and more iron for __________________________________________________________________

Nursing or breastfeeding mothers also need extra ________________________


Food labels
Food labels carry the following information:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Read the article on food labelling and answer the questions:

1. Describe the guidelines daily amounts of food for men and women.
__________________________________________________________________________

__________________________________________________________________________
__________________________________________________________________________
2. Why are these only ‘guidelines’?
__________________________________________________________________________

__________________________________________________________________________
__________________________________________________________________________
3. How will the new labelling system make it easier for people to make healthy choices?
__________________________________________________________________________

__________________________________________________________________________
__________________________________________________________________________
4. Look at the food label in the article and consider the balance of nutrients show.  Is this a healthy option for breakfast?
__________________________________________________________________________

__________________________________________________________________________
__________________________________________________________________________
Food types
	FOOD TYPE
	FUNCTION
	EXAMPLES

	PROTEIN


	
	

	CARBOHYDRATE

SUGAR


	
	

	CARBOHYDRATE

STARCH


	
	

	FAT


	
	

	VITAMIN C


	
	

	VITAMIN D


	
	

	IRON

(mineral)


	
	

	CALCIUM

(mineral)


	
	

	WATER


	
	

	FIBRE


	
	


Food tests

Mystery foods
HOMEWORK QUESTIONS

1. Choose the correct word/s to complete the sentences about food.

a. Sugar is needed for (roughage / energy) and is found in (meat / cakes)

b. Fat is needed for (growth and repair / insulation) and is found in (bread /butter)

c. Protein is needed for (growth and repair / insulation) and is found in (meat / toffee)

2. Complete the following table about food tests:

	
	    SUGAR
	   STARCH
	   PROTEIN
	        FAT

	INDICATOR


	
	
	
	

	IS HEAT REQUIRED?
	
	
	
	

	COLOUR OF 

POSITIVE TEST
	
	
	
	


3. A pupil was given powders A, B, C, D and E.  Each powder was tested for the presence
        of Glucose, starch and protein.  

The table shows the final colour observed at the end of each of the tests.

	INDICATOR
	A
	B
	C
	D
	E

	BENEDICT’S SOLN. 
	Orange
	Blue
	Blue
	Orange
	Blue

	IODINE SOLN.
	Black
	Black
	Yellow/brown
	Black
	Yellow/brown

	BIURET SOLN.
	Blue
	Blue
	Purple
	Purple
	blue


Which powder contained:

(i)     Protein only?





__________________________

(ii)    Starch only?





__________________________

(iii)   Starch and glucose only?



__________________________

(iv)   Glucose, starch and protein?


__________________________

(v)    None of these substances?


__________________________

4. Fibre is an important part of a healthy diet.  The fibre content of some vegetables is given in the table below.

	Vegetable
	Fibre content %

	Brussel sprouts
	2

	Peas
	52

	Spinach
	63

	Carrots
	26

	Sweetcorn
	40

	Beans
	15


a. Draw a bar graph to show the fibre content of each of the different vegetables.


b. Some vegetables are better sources of dietary fibre than others.  Which vegetables have a fibre content greater than 30%?

__________________________________________________________________________
c. Calculate the ratio of fibre in peas to that in carrots

Ratio
_____________________ : 
__________________________



Fibre in peas


   
fibre in carrots

d. Calculate the number of grammes of fibre present in a 50g portion of sweetcorn.

________________ g
diet & Health 
Coronary Heart Disease (CHD) and strokes are diseases of the circulatory system.  They are caused by blocked arteries.
Obesity is caused by _________________________________________________________

__________________________________________________________________________ and can lead to CHD, heart attacks and strokes.


Factors to reduce CHD and strokes

	LIFESTYLE
	DIET

	
	

	
	

	
	


COSTS TO SOCIETY

1. ________________________________________________________________________  

    ________________________________________________________________________
2. ________________________________________________________________________
3. ________________________________________________________________________
4. ________________________________________________________________________
ANOREXIA AND BULIMIA

What is anorexia?

What are the symptoms?

How many anorexics need to go into hospital?

What is bulimia?

How many anorexics become bulimic?

What are the symptoms?

What has caused the sudden rise in bulimia?

EXERCISE, HEART RATE & RECOVERY

Regular exercise helps to keep the heart healthy.


Welcome trust sheets: 5 pages
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CORONARY HEART DISEASE


occurs when the coronary blood vessels providing the heart muscle with blood are damaged.





strokes


occurs when the arteries in the brain are damaged, blood flow is blocked, reducing oxygen & glucose for energy  release, so that brain cells to die.


Causes partial paralysis, depending on which part of the brain is affected.








Heart rate











Heart output











recovery rate
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