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Tissues and 
Organs 

The human 
digestive 
system 

The human 
digestive 
system 
continued 

Enzymes and factors affecting 
enzymes 

Cells- are the basic building 
blocks that make up all living 
things. 
Tissues- is a group of similar 
cells that work together to carry 
out a particular function. 
Organs- an organ is a group of 
different tissues that work 
together to perform a certain 
function. 
Organ systems- is a group of 
organs working together to 
perform a particular function. 
Multicellular organisms- 
are made up of organ systems 
for exchanging and transporting 
materials.. 

 Differentiation 
The process by which cells 
become specialised for a 
particular job, is called 
differentiation. Differentiation 
occurs during the development 
of multicellular organisms. 

 Types of tissues 
Muscular tissue- contracts to 
move whatever it’s attached to. 
Glandular tissue- makes and 
secretes chemicals like enzymes 
and hormones. 
Epithelial tissue- covers 
some parts of the body like 
inside the gut. 

Stomach- is an organ that 
contains muscular, glandular and 
epithelial tissue 

Order of movement of food 
through the digestive 
system: 
Mouth Many 
Oesophagus Ordinary 
Stomach  Students 
Small intestine Struggle 
Large intestine Learning and 
Rectum Remembering 
Anus Answers 

 Digestion
Involves many reactions where 
large insoluble food molecules are 
broken down into smaller soluble 
ones, which are absorbed and 
used by your cells from the gut. 
The body cells will use soluble 
food molecules to build new 
carbohydrates, lipids and proteins, 
whilst glucose is used to release 
energy in respiration. 

Food is broken down in 
two ways: 

Mechanical digestion- teeth grind 
down food and the stomach 
churns up food. 

Chemical digestion- enzymes 
breakdown large insoluble food 
such as carbohydrates, lipids and 
proteins. 
Mouth- where digestion 
begins. Enzymes released from 
salivary glands break down 
starch into soluble sugars. 
Stomach- one of the main 
organs where food is digested. 
The stomach contains 
hydrochloric acid, which helps 
enzymes break down proteins. 
Small intestine- one of the 
main organs where food is 
digested and absorbed into the 
blood. Starch and protein are 
broken down further by 
enzymes and lipids begin to be 
broken down. This organ is 
adapted for absorption because 
it has a large surface area 
containing villi and microvilli 
(finger like projections) a good 
blood supply and short diffusion 
distance to the blood vessels. 
Liver- the liver makes bile 
which is released into the small 
intestine to speed up the 
digestion of lipids. It also 
neutralises the acid released 
from the stomach so that 
enzymes in the small intestine 
can work under alkaline 
conditions. 
Large intestine- this where 
water is absorbed from 
undigested food. The material 
left forms faeces. 

Enzyme- a biological catalyst that can speed up the rate of reaction 
without being used itself.  Made of chains of amino acids, folded 
together into a particular protein structure. 
Substrate- the chemical that fits into the active site of an enzyme. 
Lock and key model- only one type of substrate can fit into the 
active site of an enzyme, like a key fits into a lock. 
Denatured- when the active site of an enzyme changes shape and 
the substrate can no longer fit in.  Can be caused by pH or temperature. 

 Optimum conditions for enzymes 
Enzymes need the right temperature and pH for them to work well. 
These are known as optimum conditions. If either temperature or pH 
become too high, the enzyme can denature (change shape) and there 

will be no reaction because the substrate will not fit. 

Unchanged 

Unchanged 
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 The Chemistry of food and enzymes 
in digestion 

  Required 

Practical 4: Food 

tests 

  Required Practical 5: The effect of pH on the 

rate of reaction on amylase 

Carbohydrates, lipids and proteins are the vital components in the 
balanced diet of any organism that cannot make its own food. They are 
also the main compounds that make up the structure of a cell. They are 
large molecules that are often made up by smaller molecules joined 
together. Such components are broken down by enzymes in digestion. 

 Stomach conditions 
The stomach produces hydrochloric acid pH of 2 by glands that line it. The 
acid is useful because it unravels (denatures) proteins, it allows the 
protease enzyme, ‘pepsin’, to work in the optimum pH conditions and it 
kills most of the bacteria that might be ingested. 

 Bile 
Bile emulsifies fats (turns them into droplets to give a greater surface 
area).  It is alkaline so neutralises acid from the stomach.  Produced in 
liver, stored in gall bladder and is released into the small intestine. 

 

  Identifying food 
molecules 

There are different tests that 
identify the type of food a food 
sample contains. For each of the 
tests, you need to prepare a 
food sample first: 
1. Break up food 
using a pestle and 
mortar 
2. Transfer the ground up food 
to a beaker and add distilled 
water 
3. Stir the mixture with a glass 
rod dissolving the food 
4. Filter the solution using a 
funnel lined with filter paper to 
get rid of the solid bits of food 
 
Starch 
Add orange/brown iodine 
solution. 
Positive result= Colour turns to 
blue/black 
Glucose 
Add blue Benedict’s solution. 
Place in a boiling water bath for 
5 minutes. 
Positive result= Colour turns 
green/ yellow/ orange/ brick 
red 
Protein 
Add blue Biuret solution. 
Positive result= Colour turns to 
lilac/ purple. 
Lipid 
Add ethanol and decant into 
water. 
Positive result= Cloudy white 
emulsion 

  Setting the scene 

Amylase is an example of a carbohydrase enzyme. It catalyses the breakdown 
of starch into glucose in your mouth and your small intestine. The reaction is 
pH dependent.  
This technique will determine the time taken to completely digest a starch 
solution. You can test for starch using an iodine indicator. If starch is present it 
will change from an orange colour to a dark blue/ black colour. 
 

 Method 
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