
Trilogy AQA GCSE Biology –  Hormonal Control 
This knowledge organiser summarises key concepts you need to know about the hormone topic including common misconceptions and their related truths. Remember: 
There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Biology exam you will need to apply this knowledge to 
different contexts and data provided. 

Endocrine System  
The endocrine system is composed of glands which 
secrete chemicals called hormones directly into the 
bloodstream. The blood carries the hormone to a 
target organ where it produces an effect. Compared 
to the nervous system the effects are slower but act 
for longer. 
 
 
 
 

 
 
 
 
 
 

Blood Glucose Levels 
Blood glucose concentration is monitored and 

controlled by the pancreas. If the blood glucose 

concentration is too high, the pancreas produces 

the hormone insulin that causes glucose to move 

from the blood into the cells. In liver and muscle 

cells excess glucose is converted to glycogen for 

storage. If the blood glucose concentration is too 

low, the pancreas produces the hormone glucagon 

that causes glycogen to be converted into glucose 

and released into the 

Diabetes 

Type I diabetes is a disorder in which the pancreas 

fails to produce sufficient insulin. It is characterised 

by uncontrolled high blood glucose levels and is 

normally treated with insulin injections. Type 1 

diabetes can be treated by Injecting insulin into the 

blood before meals. The extra insulin causes 

glucose to be taken up by the liver and other 

tissues. Cells get the glucose they need for 

respiration, and the blood glucose concentration 

stays normal. 

 

Type II diabetes the body cells no longer respond 

to insulin produced by the pancreas. A 

carbohydrate controlled diet and an exercise 

regime are common treatments. Obesity is a risk 

factor for Type 2 diabetes. A treatment for type 2 

diabetes is a carbohydrate controlled diet, regular 

exercise and insulin infections if this fails to work.  

The Pituitary gland  

The pituitary gland in the brain is a ‘master gland’ which secretes 

several hormones into the blood in response to body conditions.  

Gland - Hormone Effect 

Adrenal gland - adrenalin It increases the heart rate and boosts the 

delivery of oxygen and glucose to the brain 

and muscles, preparing the body for ‘flight 

or fight’.  

Thyroid gland – 

thyroxine  

Stimulates the basal metabolic rate. It plays 

an important role in growth and 

development. 

Ovary - oestrogen Controls puberty and the menstrual cycle in 

females; stimulates production of LH and 

suppresses the production of FSH in the 

pituitary gland. 

Ovary - progesterone Maintains the lining of the womb - 

suppresses FSH production in the pituitary 

gland. 

Pancreas - insulin Controls blood sugar levels. 

Pituitary gland - anti-

diuretic hormone 

(ADH) Controls blood water level by 

triggering uptake of water in kidneys. 

Pituitary gland - follicle 

stimulating hormone 

(FSH) Triggers egg ripening and oestrogen 

production in ovaries. 

pituitary gland - 

luteinising hormone 

(LH) Triggers egg release and progesterone 

production in ovaries. 

Testes - testosterone Controls puberty in males. 
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Negative Feedback 
Negative feedback systems work to maintain a steady 
state. An important example of a negative feedback 
loop is seen in control of thyroid hormone secretion.  
Adrenaline however, is not controlled by negative 
feedback.   

 
 
The homeostatic regulation of blood glucose levels by the 
hormones insulin and glucagon is an example of negative 
feedback control. The production of ADH to control the 
homeostatic regulation of the water in your urine is 
another example. The secretion of hormones in the 
menstrual cycle is another.  
 
Adrenaline is a hormone that is secreted by your adrenal 
glands. Which sit just above your kidneys. Unlike the 
previous examples, the formation of adrenaline is not an 
example of negative feedback control. Adrenaline is most 
commonly associated with the ‘fight or flight’ response. 
This occurs in situation that your brain perceives could 
threaten you or those around you. It causes your heart 
rate to increase, providing your muscles with more 
glucose and oxygen needed for respiration.  

Key Words: 
 
 
ADH - anti-diuretic hormone helps control the water balance of the body and affects the amount of urine produced by the 

kidney 
adrenaline - hormone that prepares the body for flight or fight 
contraception - methods of preventing pregnancy which usually involve preventing the sperm and egg from meeting 
endocrine system - the glands that produce the hormones that control many aspects of the development and metabolism of 

the body, and the hormones they produce 
follicle stimulating hormone (FSH) - causes the eggs to mature in the ovary  
glucagon - hormone involved in the control of blood sugar levels 
hormones - chemicals produced in one area of the body of an organism that have an effect on the functioning of another area 

of the body. In animals hormones are produced in glands 
insulin - hormone involved in the control of blood sugar levels 
oestrogen - female sex hormone that controls the development of secondary sexual characteristics in girls at puberty, and the 

build-up and maintenance of the uterus lining during the menstrual cycle 
ovaries - female sex organs that produce eggs and sex hormones 
ovulation - the release of a mature egg (ovum) from the ovary 
pituitary gland - endocrine ‘master gland’ found in the brain that secretes a number of different hormones into the blood in 

response to different conditions to control other endocrine glands in the body 
testosterone - the main male sex hormone that controls the male secondary sexual characteristics at puberty and the 

production of sperm 
type 1 diabetes - a disorder where the pancreas fails to produce sufficient insulin 
type 2 diabetes - a disorder where the body cells no longer respond to the insulin produced by the pancreas 
 

 



Trilogy AQA GCSE Biology –  Hormonal Control 
 Fertility Treatment ‘Positive control of Fertility’ 

FSH and LH can be used as a fertility drug to stimulate ovulation in women with low 
levels of FSH.  
In vitro Fertilisation  
• IVF involves giving a mother FSH and LH to stimulate the maturation of several 
eggs.  
• The eggs are collected from the mother and fertilised by sperm from the father in 
the laboratory.  
• The fertilised eggs develop into embryos.  
• At the stage when they are tiny balls of cells, one or two embryos are inserted 
into the mother’s uterus (womb). 
Although fertility treatment gives a woman the chance to have a baby of her own it 
is very emotionally and physically stressful. The success rates are not high, IVF is 
expensive, not always free on the NHS and it can lead to multiple births which are a 
risk to both the babies and the mother. 
Some religious groups disagree with IVF as embryos are destroyed during the 
process and they believe that life begins at conception. 

Control of Fertility ‘Negative control of Fertility’ 
 
Fertility can be controlled by a variety of hormonal and non-hormonal methods 
of contraception. These include: 
• oral contraceptives that contain hormones to inhibit FSH production so that 
no eggs mature  
• injection, implant or skin patch of slow release progesterone to inhibit the 
maturation and release of eggs for a number of months or years  
• barrier methods such as condoms and diaphragms which prevent the sperm 
reaching an egg  
• intrauterine devices which prevent the implantation of an embryo or release 
a hormone  
• spermicidal agents which kill or disable sperm  
• abstaining from intercourse when an egg may be in the oviduct  
• surgical methods of male and female sterilisation. 
 

 Menstrual Cycle 
 
Oestrogen is the main female reproductive hormone produced in the ovary. At 
puberty eggs begin to mature and one is released approximately every 28 days. 
This is called ovulation. During days 1-7 of the menstrual cycle the uterus lining 
is shed and the woman has her period.  
Several hormones are involved in the menstrual cycle of a woman.  
• Follicle stimulating hormone (FSH) causes maturation of an egg in the ovary.  
• Luteinising hormone (LH) stimulates the release of the egg.  
• Oestrogen and progesterone are involved in maintaining the uterus lining. 

   

 



GCSE Combined Science Trilogy (AQA) – B10  Human Nervous System 
This knowledge organiser summarises key concepts you need to know about the human nervous system including common misconceptions and their related truths. 
Remember: There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Biology exam you will need to apply this 
knowledge to different contexts and data provided. 
The Nervous System 
The nervous system enables humans to 

 react to their surroundings and  

 to co-ordinate their behaviour  

 
 

The nervous system pathway has three main parts: 

                              The Reflex Arc 
1) Information from receptors 

passes along sensory neurones as 
electrical impulses to the spinal 
cord  

2) Relay neurones in the spinal cord 
transfer the impulse from the 
sensory to the motor neurone 

3) The motor neurone transmits the 
impulse to the effectors resulting 
in a response eg muscles 
contracting or glands secreting 
hormones 

Sensory neurones – transmit 
impulses from receptors, such 
as light receptors in the eye to 
the brain or spinal cord. 
 
                           

Motor neurones – transmit 
impulses from the brain and 
spinal cord to the muscles and 
glands 
 
 

 

Receptor 

Detects a change in the 
environment, for example a 

change in body temperature, 
pressure, light intensity 

Processing centre 
(coordinator) 

Receives information about a 
change in the environment and 

coordinates the response 

 
Stimulus 

 
 

Receptor 
 
 
 

Coordinator 
(relay neurone) 

 
 
 
 

Effector 
 
 
 

Response 
 

 
Lights switch on 

 
 

Rods and cones in 
retina 

 
 
 

CNS 
(relay neurone) 

 
 
 
 

muscles connected 
to iris 

 
 

pupils get smaller 

Effector 

Usually a muscle cell or gland 
that produces an automatic 

response to combat the 
changes in the environment 

Relay neurones – carry impulses from sensory neurones to motor 
neurones 

 
 
 
 
 
 

A Reflex Arc  

Reflexes –  fast, automatic protective biological control systems 
that link a stimulus to a response 
Reflex reactions are involuntary. This is because the central 
nervous system (CNS) sends electrical signals to the muscles 
before the brain can pick up the message 

Sensory 
neurone 

Motor 
neurone 

Sensory 
neurone 

Motor 
neurone 
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 The Synapse – junction between 

neurones 
When a nerve impulse arrives at the end 
of one neurone it triggers the release of 
neurotransmitter molecules from 
synaptic vesicles.  
The neurotransmitters diffuse across 
the synaptic cleft and bind with 
receptors on the next neurone, 
triggering another impulse 
 

Keywords – Nervous system and Reflex actions 
 
Central Nervous System (CNS) – the part of the nervous system where information 
is processed. It is made up of the brain and spinal cord 
Coordination centres – areas that receive and process information from receptors 
Effectors – areas (usually muscles or glands) that bring about responses in the body 
Motor neurones – carry impulses from the central nervous system to the effector 
organs  
Nerve – bundle of hundreds or even thousands of neurones 
Neurones – basic cells of the nervous system that carry minute electrical impulses 
around the body 
Receptors – cells that detect stimuli – changes in the internal or external 
environment 
Reflex arcs – bring about a reflex action. They involve the sense organ, sensory 
neurone, relay neurone and motor neurone 
Reflexes – rapid automatic responses of the nervous system that do not involve 
conscious thought 
Sensory neurone – neurone that carries impulses from the sensory organs to the 
central nervous system 
Stimuli – changes in the external or internal environment that can be detected by 
receptors 
Synapse – a junction between two neurones across which electrical signals cannot 
pass. The human body contains up to 500 trillion synapses 

  
 

 
Common misconceptions 

 

Misconception Truth 

The nervous system only carries 
electrical messages 
 

At a synapse chemical neurotransmitter 
diffuses across the synaptic clef, which then 
triggers another electrical impulse 

A reflex reaction sends a 
message to the brain 

Reflex arc is an involuntary movement.  It 
does not involve the brain 

Alcohol decreases your reaction 
time 

Alcohol is a depressant, therefore, it slows you 
down, and your reaction time increases 

Caffeine improves you reaction 
time 

Caffeine is a stimulant, therefore, you respond 
quicker and your reaction time decreases 

 

 

Presynaptic cell 

Postsynaptic 
cell 
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Required Practical: Investigating Human  Reaction Time 
  
Aim  
To investigate your reflexes for catching a ruler with your left and right hand.   
You are trying to find out whether your reflexes are faster with your left or your 
right hand.  (You will be measuring your reaction time in seconds). 
 
Method 
 
1. Work in pairs. 
2. One student holds a ruler vertically, with your right hand, so the zero end 

points downwards. The other student puts their thumb and fingers in a C 
shape around the ruler, level with the zero marking. 

3. Without warning, the first student drops the ruler and the second student has 
to catch it as quickly as they can. 

Variables 
Independent Variable – this is one thing that you are changing. In this practical you 
will be changing hands.  Using both you right and your left hand.  When plotting 
your graph, this is what goes along the x-axis. 
Dependant Variable – this is the one thing you measure.  In this practical you will 
record the number above the person’s thumb in cm, but then use a conversion 
chart to convert cm to seconds (reaction time). This will be plotted on the y-axis. 
Control Variables – these are the other factors that may change and have an effect 
on your data.  It is important that they are controlled and do not change.  For 
example, you will need to control the following: 

 Ensure room conditions kept the same, eg lighting and noise levels 

 Always measure from the top of the  thumb 

 height of the ruler drop above the catching fingers, (keep the same) 

 starting distance between thumb and fingers (keep constant) 

 the same person catching, and same person dropping the ruler 

4. Write down the number just above 
the second student’s thumb in the 
results table. The lower the 
number, the faster the reaction 
time.  

5. Repeat steps 2 to 4 until you have 
10 results. 

6. Change to the left hand. 
7. Repeat steps 2 to 4 ten more times 

and record the results in the table. 
8. Calculate the mean number on the 

ruler for each hand.  Record these 
in the last blank column, giving 
your answers to the nearest whole 
number. 

9. As this data is categoric, plot your 
mean results in a bar chart. 

 

 Improving your data – instead of dropping and catching a ruler, you could use 
computer simulation software to measure reaction times eg  BBC Sheep reaction time 

test http://www.bbc.co.uk/science/humanbody/sleep/sheep/ This would give more 
accurate data as the computer is measuring your response     

 

 

http://www.bbc.co.uk/science/humanbody/sleep/sheep/
http://www.bbc.co.uk/science/humanbody/sleep/sheep/


Triple & Trilogy AQA GCSE Biology – B1 Cell Structure & Microscopy 

 

This knowledge organiser summarises key concepts you need to know about the cell structure topic including common misconceptions and their related truths. 
Remember: There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Biology exam you will need to apply this 
knowledge to different contexts and data provided. 

Cell Structure Eukaryotic cells 
Prokaryotic 

cells 

Structure Function 
Animal 
Cells 

Plant  
Cells 

Bacterial 
Cells 

Nucleus Contains the genetic information that 

controls the functions of the cell.  Y Y  

Cell 
Membrane Controls what enters & leaves the cell.  Y Y Y 

Cytoplasm 
Where many cell activities & reactions 

happen.  
Y Y Y 

Mitochondria Releases energy from aerobic respiration.  Y Y  

Ribosomes  Make proteins- site of protein synthesis.  Y Y Y 

Chloroplast Where photosynthesis occurs.   Y  

Vacuole 
Use to store water & other chemicals as cell 
sap.  

 Y  

Cell Wall 
Strengthens & supports the cell (made of 

cellulose in plants) 
 Y Y 

DNA Loop A loop of DNA NOT in a nucleus.    Y 

Plasmid 
A small circle of DNA, may contain genes 

associated with antibiotic resistance.  
  Y 

 

 

 

 

 
 
 
 
 
 
 
 
  

Specialised Cell How structure relates to function 

Sperm Cell 
Acrosome contains enzymes to break into egg, tail to 
swim. Many mitochondria in tail (flagellum) to provide 
energy.  

Nerve Cell 
Long axon to transmit electrical impulses across a 
distance.  

Muscle Cell 
Contain protein fibres that contract when energy is 
available, making the cells shorter.  

Root Hair Cell 
Long extension to provide a large surface area for 
 water & mineral absorption- thin cell wall.  

Xylem Cell 
 Waterproofed cell wall, cells are long and hollow to 
allow water through.  

Phloem Cell 
Some cells have a lot of mitochondria to provide 
 energy for active transport. Some cells have little 
cytoplasm for sugars to move through easily.  

 

 

Units and Orders of magnitude 

Unit Size in Metres 

Centimetre (cm) 0.01m                  100 cm= 1m 

Millimetre (mm) 0.001m                1000 mm= 1m 

Micrometre (µm) 0.000001m           1000000 µm = 1m 

Nanometre (nm) 0.000000001m      1000000000 nm = 1m 
 

Bacterial cell 
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Microscopy 

Magnification 
Tells you how many times bigger a microscope 
makes an object. Magnification = length of magnified 
object ÷ length of actual object 

Resolution 
The ability of a microscope to distinguish between 2 
separate points.  

Light 
Microscope 

A basic microscope, using light. Can magnify 
objects ×1500 

Electron 
Microscope 

A microscope which uses electrons, to magnify 
images more than a light microscope. Gives greater 
detail. Can magnify objects ×2,000,000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Key Words 

 

Bacteria -  single-celled prokaryotic organisms 
Cell membrane- the membrane around the contents of a cell that controls what 
moves in and out of the cell 
Cell wall -the rigid structure around plant and algal cells. It is made of cellulose and 
strengthens the cell 
Cellulose- the complex carbohydrate that makes up plant and algal cell walls and 
gives them strength 
Chlorophyll- the green pigment contained in the chloroplasts 
Chloroplasts- the organelles in which photosynthesis takes place 
Cytoplasm -the water-based gel in which the organelles of all living cells are 
suspended and most of the chemical reactions of life take place 
Eukaryotic cells- cells from eukaryotes that have a cell membrane, cytoplasm, 
and genetic material enclosed in a nucleus 
Mitochondria- the site of aerobic cellular respiration in a cell 
Nucleus organelle found in many living cells containing the genetic information 
surrounded by the nuclear membrane 
Partially permeable membrane -a membrane that allows only certain substances 
to pass through 
Permanent vacuole -space in the cytoplasm filled with cell sap 
Prokaryotic cells- from prokaryotic organisms have a cytoplasm surrounded by a 
cell membrane, and a cell wall that does not contain cellulose. The genetic material 
is a DNA loop that is free in the cytoplasm and not enclosed by a nucleus. 
Sometimes there are one or more small rings of DNA called plasmids 
Resolving power -a measure of the ability to distinguish between two separate 
points that are very close together 
Ribosomes -the site of protein synthesis in a cell  
sperm -the male sex cells or gametes that carry the genetic material from the male 
parent 
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Similarities Differences 

 Light microscope Electron microscope 

Both used to see 
very small 
structures not 
visible to naked 
eye 

Uses visible light Uses beams of electrons 

Both used to 
make 
measurements 

Specimen can be 
viewed through 
eyepiece 

Sample visualised on a 
computer 

Both require 
samples to be 
prepared prior to 
visualising 

Lower magnification (up 
to 1500 X) 

Much higher 
magnification (up to 
1000,000 X) 

Both used in 
medical and 
scientific 
research 

Lower resolution (1 
mm) 

Higher resolution able to 
distinguish (1 nm) 

 Colours and stains can 
be seen 

Cannot see colours/stains 
with EM 

 Both live and dead 
samples can be viewed 

EM cannot view live 
samples 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Misconception  Clarification 

Cell membrane vs 
cell wall 

You must be able to distinguish between a cell 
membrane and a cell wall. All cells have a cell 
membrane. This membrane separates the contents 
inside the cell from anything outside the cell. On any 
cell diagram, cell membrane will be the inner line. If 
the cell diagram has an outer line, this is the cell wall, 
and it must be a plant, bacterial or fungal cell. 

Nucleus 

Another pitfall is to call the nucleus the ‘brain of the 
cell’. Don’t write that in the exam! The nucleus is not a 
squidgy pink folded organ and examiners just will not 
accept that response! The nucleus controls the cell 
because it contains the genetic code to make the 
cell’s proteins. Not the same as nucleus in an atom 

Mitochondria 
Mitochondria release or transfer energy in the cell. 
Remember that energy cannot be created (or 
destroyed) so mitochondria do not “create” energy. 

 



Triple & Trilogy AQA GCSE Biology – B1 Cell Structure & Microscopy 

 

Required Practical 1: Microscopy 

Method 

 

Preparing your slide 

1 Collect a sample of the cell you want to observe.  

2 Remove the inner skin of a layer of onion using 
forceps, or a thin layer or Elodea or filamentous 
algae using the scalpel. 

3 Place the thin slice onto a clean glass slide. Use 
your forceps to keep the onion skin flat on the 
glass slide. 

4 Using a pipette, add one or two drops of dilute 
iodine solution on top of the onion skin or slice of 
algae or plant. 

 

 

 

Hold the coverslip by its side and lay one edge of the 
cover slip onto the microscope slide near the 
specimen.  

5 Lower the cover slip slowly so that the liquid 
spreads out. 

 
Setting up your microscope 

Before you can look at the cells on the slide, you will 
need to set up your microscope. 

Most microscopes have a built-in light source, but if 
the one you are using does not then you need to 
arrange the mirror found underneath the stage so that 
light is directed through the lens system. 

1 Move the stage to its lowest position. 

2 Place a prepared slide on the centre of the stage 
and fix it in place using the clips. 

3 Select the objective lens with the lowest 
magnification. 

4 Look through the eyepiece and turn the coarse 
focus adjustment until the cells on the slide come 
into view. 

5 Turn the fine focus adjustment to sharpen the 
focus so the cells can be clearly seen. 

6 If you wish to view the object at greater 
magnification to see more detail, repeat the above 
steps using a higher magnification lens. 

7 Students should make clear, labelled diagrams of 
the cells they observe and include the 
magnification. 

 

Rules for Biological Drawings: use a sharp pencil, use clear 

continuous lines, no shading, make the drawing large enough, include a title 
and include a scale, label all relevant structures horizontally (line should 
touch the structure), use a ruler for label lines and scale bars. 

 



Triple and Trilogy GCSE (AQA) Biology – Topic B3 Organisation, the Digestive System & Enzymes 
This knowledge organiser summarises key concepts you need to know about the organisation and digestive system topic including common misconceptions and their 
related truths. Remember: There is no substitute for in depth subject knowledge and this knowledge organiser is a summary. In your Biology exam you will need to 
apply this knowledge to different contexts and data provided. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chemistry of Food 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enzymes 
Enzymes are large proteins; there are many different types. All organisms 
use enzymes to control chemical reactions (metabolism). Enzymes are 
catalysts, so they speed up chemical reactions. They work by having an 
active site with a specific shape. A specific molecule slots into the active 
site (like a key into a lock) and the reaction takes place. So, the shape of 
the active site is vitally important, and only one sort of enzyme will work 
on each substrate. The diagram shows this ‘lock and key’ model of enzyme 
action 
 
 
 
 
 
 
 
 
Factors affecting enzyme activity 

 Enzymes work best in certain conditions which relate to temperature 
and pH 

 If the conditions are not suitable, an enzyme can denature.  This is 
when the bonds maintaining the tertiary structure of the enzyme 
break and the active site loses its shape, so it cannot bind to a 
substrate anymore 

Temperature 

 Low temp = low rate.  Enzymes have too little kinetic energy and move 
slowly. Few successful collisions between enzyme and substrate  

 Optimum temp = highest rate.  Lots of successful collisions between 
enzyme and substrate  

 High temp = low rate.  Heat breaks the bonds and the enzyme is 
denatured 

pH 

 Low or high pH = low rate.  The bonds get broken and the active site 
becomes denatured  

 Optimum pH = highest rate 
Different enzymes have different optimal pH and temperatures 

The Human Digestive System  

The digestive system breaks down large insoluble food 

molecules into soluble substances that can be 

absorbed into the blood.  The products of digestion are 

used to make new molecules we need, and the glucose 

is used in respiration. It is an organ system; the organs 

of the digestive system are shown on the diagram 

Mechanical digestion occurs in the mouth and stomach 

especially, where food is physically broken up into 

smaller pieces. This does not, however, break down the 

large molecules that our food is made from 

(carbohydrates, lipids and proteins). That is the role of 

chemical digestion, which is what enzymes do 

Protein 

Made up of long chains of amino acids which fold, coil and 

twist to make specific 3D shapes.  Proteins are used for 

growth and repair (building up the cells and tissues of your 

body) 
 

Lipid 

Made up of three molecules of fatty acids bonded to a 

molecule of glycerol.  Lipids are the most efficient energy 

store and provide energy 
 

Carbohydrate 

Made up of units of sugar.  Simple sugars (e.g. glucose) are 

made up of only 1 or 2 units.  Complex carbohydrates 

(starch) contain long chains of simple sugars bonded 

together.  Carbohydrates provides fuel which makes all the 

reactions of life possible 
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How food is digested 

Bile  
Bile is a vital substance for digestion. It is made in the liver and stored in the gall 
bladder before being released into the small intestine just after the stomach. It is 
alkaline, to neutralise the stomach acid and to make the partly digested food pH 8 
– the optimum pH for enzymes in the small intestine. It also emulsifies fats, 
meaning it breaks them up into small droplets. This increases the fat droplets’ 
surface area, increasing the rate of digestion by lipase 

Digestive enzyme  Site of 
production 
(specialised 
cells in glands 
or lining of the 
digestive 
system)  

 Site of 
action  

 Substrate  Product  

Carbohydrase - 
e.g. amylase  

Salivary glands, 
pancreas and 
small intestine 
wall 

Mouth, 
small 
intestine 

Complex 
carbohydrates - 
e.g. starch 

 Simple 
sugars - 
e.g. 
glucose 

Protease Stomach, 
pancreas, small 
intestine wall 

Stomach, 
small 
intestine 

Proteins Amino 
acids 

Lipase Pancreas, small 
intestine wall 

Small 
intestine 

Lipids Glycerol 
and fatty 
acids  

Key terms/Glossary 

active site the site on an enzyme where the reactants bind 

amino acids molecules made up of carbon, hydrogen, oxygen, and nitrogen that are the 

building blocks of proteins 

amylase enzyme that speeds up the digestion of starch into sugars 

bile neutralises stomach acid to give a high pH for the enzymes from the pancreas and 

small intestine to work well. It is not an enzyme 

carbohydrases enzymes that speed up the breakdown of carbohydrates into simple 

sugars 

carbohydrates molecules that contain only carbon, hydrogen, and oxygen. They provide 

the energy for the metabolism and are found in foods such as rice, potatoes, and bread 

catalyst a substance that speeds up the rate of another reaction but is not used up or 

changed itself 

denatured the breakdown of the molecular structure of a protein so it no longer 

functions 

differentiate the process where cells become specialised for a particular function 

digestive system organ system where food is digested and absorbed 

enzymes biological catalysts, usually proteins  

fatty acids part of the structure of a lipid molecule 

glycerol part of the structure of a lipid molecule 

lipase enzymes that speed up the breakdown of lipids into fatty acids and glycerol 

lipids include fats and oils and are found in foods such as butter, olive oil, and crisps. They 

are made of carbon, hydrogen and oxygen 

metabolism the sum of all the reactions taking place in a cell or the body of an organism 

organ an aggregation (collection) of different tissues working together to carry out specific 

functions 

organ system a group of organs that work together to carry out specific functions and 

form organisms 

proteases enzymes that speed up the breakdown of proteins into amino acids 

proteins molecules that contain carbon, hydrogen, oxygen, and nitrogen and are made of 

long chains of amino acids. They are used for building the cells and tissues of the body and 
to form enzymes 

simple sugars small carbohydrate units, for example glucose 

tissue a group of specialised cells with a similar structure and function 

 

Common misconceptions  
• Confusion between some of the organs such as the liver (larger and lobed) and 

pancreas (thinner and leaf-like) 
• Forgetting that it is the shape of the active site of the enzyme which allows it to 

bind with the substrate 
• Stating that enzymes get killed.  They are molecules, not living things.  Use the 

term denatured 
• The body pH is neutral.  The stomach has a low pH as it contains HCl for 

protease and the small intestine has a much larger pH for the enzymes there to 
work efficiently 

• Bile is an enzyme.  It is not because it does not break down fat molecules.  It 
emulsifies the fat into tiny droplets which increases the surface area  
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Required Practical 4 – use qualitative reagents to test for a range of 
carbohydrates, lipids and proteins 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

The Aim of the Practical: 

To test different foods for the presence of glucose, protein, starch and lipids 

Sources of Error & Common Mistakes: 

· Pre-grated cheese is coated in starch to stop it sticking together so will make 

iodine change to blue-black 

· For the glucose test, make sure you heat the reagents for long enough 

· You only need a small amount of the reagents — do not use more than the 

amount stated in the method 

· The colour change is hard to determine for protein —you are looking for blue 

changing to purple 

What the examiner might ask: 

· Qualitative test (just yes/no) vs Quantitative (how much) tests 

· Sources of error – how could you make mistakes?  

· Why is it hard to judge colour change accurately? How could you mitigate this? 

· Resolution of measurements, repeatability, reproducibility etc. 

· Identify how we can measure small volumes accurately (use a pipette, syringe or 

burette or a 10cm3 measuring cylinder) 

Experimental Methods: 

Testing for Glucose: 

1. Set up a water bath using a Bunsen Burner 

2. Put some of the food sample into a test tube 

3. Add a few drops of Benedict’s solution to the sample in the test tube 

4. Put the test tube into the water bath at a minimum of 80oC for about 5 mins 

5. Record any colour change in your results table 

Testing for Starch: 

1. Put some of the food sample into a test tube 

2. Add a few drops of iodine solution 

3. Record any colour change in your table 

Testing for Protein: 

1. Mix a sample of the food to be tested with 3cm3 of biuret solution 

2. Leave for 2 minutes 

3. If the mixture turns a pale purple colour, the food contains protein 

Testing for Lipids: 

1. Put some of the food sample in a test tube 

2. Add a few drops of distilled water 

3. Add a few drops of ethanol 

4. Shake the solution gently 

5. Note your observations in your results table 

 

Health & Safety: 

· Ethanol is flammable and could catch fire  · Boiling water can cause burns 

· Reagents could get into eyes or on the skin  · People could have food allergies 

· Biuret solution is corrosive – wear chemical and splash-proof eye protection 
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Required Practical 5 – investigate the effect of pH on the rate of reaction of 
amylase enzyme. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Results: 

  

  

  

  

  

  

  

  

  

  

  

 

 At a low and high pH, the enzyme keeps turning blue/black because the 

enzyme has been denatured.  It can not catalyse the reaction of breaking 

starch into sugars.  

 After just a few minutes at pH 7-9, the iodine stays brown—the starch has all 

broken down into sugar 

The Aim of the Practical: 

The activity of an enzymes can be affected by a number of factors such as 

temperature and pH.  This experiment investigates the effect of pH on the rate of 

reaction of the enzyme amylase.  This experiment involves continuous sampling to 

determine the time taken to completely digest a starch solution at a range of pH 

values.  Iodine turns from brick red to blue/black in the presence of starch. 

 

Sources of Error & Common Mistakes: 

· Measuring, starting and stopping times (leave the stop watch running throughout) 

· Deciding whether the iodine is changing colour can be tricky towards the end.  It is 

best to have the same person making this judgement each time 

What the examiner might ask: 

· Why you need a water bath; this is to maintain the correct temperature because 

temperature affects reaction time and if it’s too hot could denature the enzyme or 

too cold and the reaction will be too slow 

Experimental Method: 

1. Measure 10cm3 of starch solution and place into the boiling tube 

2. Measure 1cm3 of buffer solution and add to the starch solution in the boiling 

tube 

3. Measure 1cm3 of amylase solution and add to a test tube 

4. Place the boiling tube and the test tube into the water bath to warm up 

5. Put 1 drop of iodine solution into each well of the spotting tile 

6. Add the amylase solution to the starch solution and mix.  Start the stopwatch 

7. Immediately take out a drop of the starch/amylase solution and add to a well of 

the spotting tile, this is the sample for 0 seconds 

8. Repeat this every 30 seconds until there is no change in colour or 5 minutes have 

passed 

9. Repeat steps 1-8 for the different pH values 

  

 

Key Terminology: 

Amylase, Enzyme and pH (How acidic or alkali something is.  1 = strong acid, 7 = 

neutral, 14 = strong alkali) 

 

 


