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Sf1. What are the two main functions of the digestive system?

________________________________________________________________________________________

2. Name two functions of saliva.

________________________________________________________________________________________

3. What is the function of bile?  ______________________________________________________________

4. Where in the body does most digestion take place?  ___________________________________________

5. Name two functions of the pancreas.

________________________________________________________________________________________

6. Identify the two main locations of mechanical digestion. ________________________________________

7. What are the actions of the muscles behind the food during peristalsis?

________________________________________________________________________________________

8. What is the eventual digested product of starch?  ______________________________________________

9. Name two factors what affect an enzyme’s ability to work properly? 

________________________________________________________________________________________

10. Identify two functions of acid in the stomach.

________________________________________________________________________________________

11. Give three ways the intestine is adapted for maximum absorption of nutrients.

________________________________________________________________________________________ 

12. What is the function of lacteals in the small intestine?

_______________________________________________________________________________________

13. Why might people with IBS need to reduce fibre intake?

________________________________________________________________________________________

14. What damages villi in coeliac disease?

_______________________________________________________________________________________

15. What is cholangiography?

________________________________________________________________________________________
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Functions of the digestive system:
The first function of the digestive system is to break down food that is eaten into small enough molecules to be carried by the blood to all the cells in the 
body. This is firstly done physically by chewing and movement of the stomach and then using enzymes to break the food down chemically into the 
nutrient molecules. The second function is to absorb the nutrients into the blood so that they can be carried throughout the body. 

Structure of the digestive system:
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Functions of components of digestive system:

Buccal cavity:
The buccal cavity is also known as the oral 
cavity. It contains the tongue to taste the 
food and move it around while it is being 
chewed. The buccal cavity is the major 
site for mechanical digestion and is where 
chemical digestion begins with the 
salivary enzymes.

Salivary glands:
There are three pairs of salivary glands 
which secrete saliva into the buccal cavity. 
The function of saliva is to moisten food 
so it will move down the digestive tract 
more easily and to begin the digestive 
process.

Epiglottis:
The epiglottis is a flap that covers 
the trachea during swallowing 
food to prevent it going down into 
the airways and lungs. 

Oesophagus:
The oesophagus is the muscular 
tube which connects the buccal 
cavity to the stomach. The 
oesophagus, along with other 
parts of the digestive tract, moves 
the food by the process of 
peristalsis.

Stomach:
The stomach is a muscular sack which churns the 
food and digestive juices together to produce a 
substance called chyme. It is the second site of 
mechanical digestion. It contains hydrochloric acid 
which kills pathogens and activates the peptide 
enzymes which digest proteins. 

Duodenum:
The duodenum is the first part of the small 
intestine and is the section where most chemical 
digestion takes place. It receives digestive juices 
from the pancreas and the walls of the duodenum 
as well as bile from the liver. 

Liver:
The liver is not part of the alimentary canal but has 
a major role in the digestive system. It produces 
bile which is needed for fat digestion, and it also 
filters and sorts nutrients that have just been 
absorbed from the small intestine. They are carried 
direct from small intestine to liver via the hepatic 
portal vein. In some cases it stored nutrients until 
they are needed e.g. it stores glucose as glycogen. 
This process of getting digested nutrients into the 
cells that need them is called assimilation and the 
liver plays a major part in this process. 
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Pancreas:
The pancreas has a role in both the  
digestive system (producing digestive 
juices) and the endocrine system 
(producing the hormones insulin and 
glucagon). The digestive juices are 
secreted from pancreas into the 
duodenum via the pancreatic duct.

Gall bladder and bile duct:
The gall bladder is where bile that has 
been produced by the liver is stored 
until it is needed. When food has been 
eaten, particularly fat, the bile is 
released into the duodenum via the 
gall bladder. 

Large intestine:
The large intestine is also known as the colon. It is where water 
(from food, drink and digestive juices) are reabsorbed back into 
the blood. It is also a site of vitamin absorption. It contains 
trillions of bacteria (the microbiome) which are vital to health. 

Rectum and anus:
The rectum is where the formed faeces which contains 
undigested food, bacteria, cells from the digestive tract and 
other substances is stored temporarily. The anus is a sphincter 
muscle that can be relaxed to allow the faeces to pass through. 

Small intestine:
The small intestine is made up of the duodenum, 
jejunum and ileum. It is where the nutrients that 
have been digested are absorbed into the blood 
stream. It has many adaptations to help it carry 
out its function including having villi in its walls.

Functions of components of digestive system:
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Mechanical digestion:

Chewing:
Before it is swallowed, the food must be broken down into 
smaller pieces. This task is done by the teeth. Children have 20 
baby teeth whereas adults have 32. The incisors are used to 
slice off pieces of food, the canines are used to tear and rip and 
the molars and premolars are used to crush and grind the food. 
The tongue is important in positioning the food for effective 
chewing to take place. The food is also mixed with saliva which 
softens it so it is easier to swallow. The tongue rolls the food 
into a ball which is called a bolus ready for swallowing. 

Incisors

Canines Premolars

Molars

Mechanical digestion in the stomach:
The stomach has several layers of muscle so that it can churn 
the food and mix it with the gastric juices. It is important to 
break the food pieces down into the smallest pieces possible in 
order to increase the surface area on which the digestive 
enzymes in both the stomach and duodenum can act. The 
resulting mixture is known as chyme and is acidic due to the 
hydrochloric acid secreted by the stomach walls. The amount of 
time the chyme remains in the stomach varies from meal to 
meal. There are sphincter muscles at either end of the stomach 
so that the contents can be held in the stomach until it is ready 
to move into the next section of the digestive system. 

Layers of 
muscle

Gastric 
sphincter

Pyloric 
sphincter

Peristalsis:

Peristalsis:
Peristalsis is the name given to the method 
used throughout the alimentary canal to 
move the food. It involves the coordination 
of two sets of muscles in the walls of the 
digestive tract. Circular muscles behind the 
bolus of food contract and squeeze it 
further along. At the same time, the 
longitudinal muscles in front of the bolus of 
food contract in order to keep the tube 
open to make it easier for the food to move 
into it. 

Circular muscles:
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Longitudinal muscles:
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Circular muscles:
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Longitudinal muscles:
Relax
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Chemical digestion:
Enzymes:
Enzymes are biological catalysts that drive most of the 
reactions that happen in the body. They also play a major part 
in digestion in that they enable bonds to break between 
different molecules to chemically break the original large 
molecule into a smaller molecules. Enzymes are made of 
protein and need very specific conditions to work in otherwise 
the protein will become denatured or change shape 
temporarily and will not work properly. Important factors are 
temperature and pH. The ones in the body work best at body 
temperature. However, different enzymes within the body 
require a  different pH. Enzymes that work in the stomach 
require a low pH (acidic conditions) and those that work in the 
duodenum prefer a much higher pH.

Food molecule

Enzyme

Enzyme – food 
molecule complex

Enzyme

Digested 
food

Substrates Products Products

Disaccharides

Monosaccharides

Peptides

Amino acids

Glycerol

Fatty acid

Carbohydrates

Proteins

Lipids

Site of 
digestion

Enzyme/substance Gland enzyme 
secreted from

Preferred 
pH

Digests

Mouth Salivary amylase Salivary glands 6-7 Starch to maltose

Stomach Pepsin Stomach walls 1.5 – 2.5 Protein to polypeptides

Duodenum Peptidase
Carbohydrase

Duodenum 
walls

6 Peptides into amino acids
Carbohydrates into disaccharides and 
monosaccharides

Duodenum Amylase
Lipase
Peptidase
Nuclease

Pancreas 6 Maltose to glucose
Fats to fatty acids and glycerol
Peptides to amino acids
Chromosomes

Duodenum Bile (not an 
enzyme)

Made in liver, 
stored in gall 
bladder

Emulsifies (breaks into smaller droplets) 
fat to increase surface area
Also contains alkaline salts to raise the pH 
to counteract stomach acid. 
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Absorption of nutrients:

Need for absorption:
Now that the food that was ingested has been broken down into small molecules they need to get to the cells where they are needed. The cardiovascular 
system is the body’s transport system and it is the blood which needs to carry the nutrients to where they need to go. In order to get into the blood (and 
lymphatic system) there needs to be a special adaptations to the digestive system to increase the surface area for maximum absorption. The part of the 
digestive system which carries out absorption is the small intestine. It is adapted in a number of ways for maximum absorption of nutrients. 

Length:
The small intestine is very 
long between 5 – 7 meters 
long. It needs to coil up in 
order to fit into the abdomen. 
Its long length means that it 
has a lot of area to absorb 
nutrients. 

Folds in inner layer:
Having a folded inner surface 
increases the surface area still 
further.

How small intestine is adapted for absorption:

Villi and microvilli:
The lining of the small intestine has small finger-like projections called villi. They are about .05 to 1.5 cm in length. They range in number from 10 to 40 per 
square millimeter. They increase the surface area of the small intestine massively. In addition there are small projections on the cells that line the villi. 
These are called microvilli and increase the surface area for absorption still further. 

Microvilli VillusBlood capillaries Lacteal

Absorbed into blood capillaries:
Water soluble nutrients are absorbed into 
the blood capillaries and carried by the 
plasma. These substances include sugars, 
amino acids, minerals and water soluble
vitamins e.g. vitamin B and vitamin C.

Absorbed into blood lacteals:
The lacteals carry fat soluble substances 
which cannot be carried in the blood plasma. 
These include the fatty acids and glycerol and 
fat soluble vitamins e.g. vitamins A, D, E and 
K. 

Lacteals and the lymphatic 
system:
The lymphatic system is a circulatory 
system, similar to the cardiovascular system 
but there is no pump. Its function is to drain 
excess fluid from tissues and to transport 
fat-soluble substances. The lymph (fluid in 
the lymphatic system) will rejoin the blood 
near the heart. 

Lymphatic system
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Irritable bowel syndrome (IBS):
IBS is where the normal rhythms of the bowel 
become altered. This can result in transit of 
food being too slow or too quick and muscle 
cramps. If food moves too quickly it will lead 
to diarrhoea as there has not been time to 
reabsorb the water, if it moves too slowly 
then constipation will result. Some people 
also experience difficulty in absorbing bile 
properly. 

Symptoms of IBS:
Diarrhoea and constipation, often alternating 
with each other. 
Stomach cramps
Bloating and swelling of the abdomen
Flatulence and sudden need to go to the toilet 
(urgency) Mucus from the anus. 

Causes of IBS:
It is still not entirely clear why some people 
suffer from IBS. It can be due to increased 
sensitivity to certain foods which will trigger 
an IBS attack. 

Treatment of IBS:
Treatment will vary depending on the most frequent 
symptoms. If the individual suffers from diarrhoea, 
then they may be asked to reduce fibre (e.g.
wholegrain foods) intake which stimulates the 
digestive system. Other people may be asked to 
increase fibre intake. Some people may need to avoid 
food which trigger the symptoms such cabbage, 
broccoli, cauliflower and dried fruit. The sweetener 
sorbitol is known to make symptoms worse so this 
should be avoided. Linseeds have been shown to help, 
so eating these with food may help. 
Medications like Buscopan for flatulence may be taken 
or immodium (loperamide) for diarrhoea. 

Digestive malfunctions – Irritable bowel syndrome (IBS):

Impact on lifestyle:
Bloating and stomach cramps can interrupt 
sleep leading to tiredness. The individual may 
have to tightly control their diet avoiding 
foods which they previously enjoyed. Being 
prone to diarrhoea is likely to affect their 
social life as they may be reluctant to go out. 
Additionally, flatulence will be embarrassing 
and affect their social and work life. As stress 
can increase symptoms they will have to 
avoid stressful situations which is not always 
easy. 

Linseeds

Coeliac disease:
Coeliac disease is an autoimmune disease which 
means that the damage is caused by the 
individual’s own immune system mistakenly 
attacking healthy tissue, in this case the villi of the 
small intestine. The immune system of people 
who suffer from Coeliac disease is triggered to 
attack by the protein gluten which is found in  
wheat and a few other plants. Food that 
commonly contains gluten includes bread, pasta, 
cereals, cakes and biscuits. It is important for 
people with coeliac disease to avoid food with 
gluten in. 

Symptoms of coeliac disease:
Indigestion, stomach pain, bloating, flatulence, 
diarrhoea and constipation are common 
symptoms which are similar to IBS so people with 
IBS are tested for coeliac disease.
Coeliac affects the ability of the body to absorb 
sufficient nutrients and so it can lead to fatigue, 
weight loss, children not growing as fast as 
expected. The malnutrition can also lead to 
further complications such as osteoporosis (due 
to inability to absorb sufficient calcium) and 
anaemia due to inability to absorb iron or vitamin 
B12 (for pernicious aneamia).

Treatment of coeliac disease:
Completely cutting out gluten from the diet will 
prevent further damage and can even allow the 
villi to grow back. The individual will have to stay 
off gluten for life or the problems will recur. Due 
to inability to absorb certain nutrients properly, 
supplements such as calcium and vitamins may 
also be taken. People with coeliac disease are 
more at risk from infections and so are 
encouraged to take up vaccinations such as an 
annual flu vaccine. 

Impact of coeliac disease:
If the individual starts to suffer from the disease 
as a child, it could have a serious impact on their 
growth and development. Otherwise, they will 
find their diet choices restricted as they must 
avoid all gluten. This may be particularly difficult 
if going out to a restaurant or someone else’s 
house so it could have an impact on the person’s 
social life. 

Damage caused by coeliac 
disease:
Because the white blood cells start to 
attack the walls of the small intestine 
if triggered by the presence of gluten, 
the delicate villi begin to wear down 
and may disappear completely. This 
will greatly reduce the surface area for 
absorption of nutrients leading to 
malnutrition as the individual cannot 
absorb all the nutrients needed. 

Healthy villi

Villi damaged by 
coeliac disease

Digestive malfunctions – coeliac disease
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Digestive malfunctions – gallstones

Gallstones:
The condition is officially known as 
cholelithiasis and is where stone-like masses 
build up inside the gall bladder. These 
“stones” are made up mostly of undissolved 
cholesterol. They can range in size from small 
specs to objects the size of pebbles. They are 
caused by an imbalance of the chemicals used 
to make bile and are often associated with 
being overweight. They are more common in 
people over 40 or with particular conditions
such cirrhosis of the liver or IBS. There is also 
thought to be a genetic link. They are more 
likely to develop if the person has high levels 
of cholesterol or bilirubin which is used to 
make bile and comes from the breakdown of 
haemoglobin. 

Symptoms of gallstones:
They often do not give any symptoms which is 
why they can grow so big even though it may 
take several years to do so. However, if the 
block the bile duct it can result in sudden and 
severe abdominal pain (biliary colic) along 
with sweating and vomiting. It can also lead to 
an itch skin rash and a loss of appetite.
Some people with gallstones will have 
jaundice which is where the skin and the 
whites of they eye look yellowish.  The 
jaundice is caused by the build-up of bilirubin 
in the blood as it is a yellow colour. 

Treatment of gallstones:
If the gallstones are not causing any symptoms then they may just be monitored regularly 
but otherwise left untreated. The individual will be made aware of the symptoms to look 
out for and they should let their doctor know if they start to experience any of these. 
Medication can be taken to dissolve the gallstones but this only works with the very small 
stones and even then it may take up to two years. Once treatment has stopped the 
gallstones may reform. 
The gallstones can be broken down with sound waves. The smaller pieces will go down the 
bile duct and into the intestine. This procedure is known as lithotripsy.
Surgery can be used to remove the gall bladder. The surgery can usually be done with 
keyhole surger. Bile will still be produced by the liver and will be able to enter the intestine 
where it is needed but it will no longer be able to be stored and released on demand, such 
as after eating a fatty meal. As a result, it may be necessary to avoid spicy and fatty foods. 

Impact of gallstones:
The pain of biliary colic is severe and will not 
get better by changing position, passing wind 
or even vomiting. This can be distressing. The 
pain will come and go and there may be many 
months before the next attack. This can cause 
a great deal of anxiety. 
People with gallstones are advised to lose 
weight and eat a health diet.
Some people have to be careful about what 
they eat if they have had their gall bladder 
removed by surgery. Fatty and spicy foods can 
cause bloating and diarrhoea due to difficulty 
digesting the fat as there is not enough bile to 
emulsify it properly. 

Liver

Gall bladder

Bile duct

Gallstones

Duodenum
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Monitoring and diagnosis:

Ultrasound (sonogram):
It is difficult to use x-rays to look at soft tissue in the body, such 
as the organs of the digestive system. Consequently, other 
methods are needed to investigate symptoms relating to the 
digestive system.  Ultrasound scans use high frequency sound 
which is sent into the body and bounces off the objects inside. 
The echos are picked up and produce an image of the internal 
organs. They well known for looking at the development of a 
foetus in the womb but are also regularly used to diagnose 
problems with the digestive system. They can be used to detect 
gallstones. 

Gastroscopy:
Gastroscopy uses an endoscope to visually see 
the inside of the digestive tract. It is 
commonly used to examine the walls of the 
stomach, oesophagus and duodenum. It 
consists of a long tube containing fibre optic 
cables so that a light can be used to illuminate 
the internal structures of the digestive tract. 
There is a camera at the end which can record 
the image and send it straight to a monitor. 
Endoscopes are also used to carry out simple 
operations by having simply surgical 
instruments attached. They can be used to 
carry out a biopsy. 

Cholangiography:
This process is used to enable an x-ray to look at soft tissues such 
as the gall bladder. Normally soft tissues do not show up on an x-
ray. However, in a cholangiography, a special dye which shows up 
on an x-ray is either injected into the blood or straight into the bile 
ducts using an endoscope.  The dye will show up any 
abnormalities in the gall bladder and also the pancreas. 

Biopsy:
Biopsies are used to detect the presence of 
cancer in a specific tissue. A small amount of 
tissue is taken from the tissue and sent to the 
laboratory where it is examined and tested 
for cancer. If cancer is detected further tests 
will be carried out to determine the extent of 
the cancer. An endoscope can be used to 
carry out a biopsy. 

Diagnosing IBS:
There are no specific tests for IBS. If a person 
is showing symptoms of IBS they are likely to 
have tests for conditions such as coeliac 
disease to rule that out as a possible cause for 
the condition. A sample of faeces may be 
taken to rule out infections or inflammatory 
bowel disease. IBS tends to be diagnosed 
when other conditions have been rules out. 

Diagnosing gallstones:
Gallstones can be diagnosed in a number of
ways. 
An ultrasound scan is one method and 
cholangiography is another. The doctor is also 
likely to order blood tests to ensure the liver 
is working properly. An MRI scan which uses 
strong magnetic fields can also be used. 
Finally, a CT scan can be used. 

Diagnosing coeliac disease:
A blood test can be carried out to check for 
increases numbers of white blood cells and 
they can also check for levels of specific 
substances which, if low, may indicate poor 
absorption. Substances checked for include 
iron, vitamins and minerals.  An endoscope 
can be used to look at the lining of the small 
intestine. As the villi are so small a biopsy can 
be taken, and the tissue examined in the 
laboratory to determine whether villi have 
been damaged. 

Ultrasound scanner

Endoscope

X-ray scanner
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Sf1. What are the two main functions of the digestive system?

___ Digesting food and absorbing it into the blood stream____________________________________________________

2. Name two functions of saliva.

__ To start the digestive process (starch into maltose) and to moisten and soften food to make it easier to swallow___________________

3. What is the function of bile?  __ To emulsify fat to increase surface area for enzymes to work on_____________________________

4. Where in the body does most digestion take place?  _____The duodenum_____________________________

5. Name two functions of the pancreas.

__To produce enzymes for digestion in the duodenum. To produce hormones for control of blood sugar levels ____________________________

6. Identify the two main locations of mechanical digestion. __The mouth and the stomach ____________________

7. What are the actions of the muscles behind the food during peristalsis?

__Circular muscles contract, longitudinal muscles relax ______________________________________________________

8. What is the eventual digested product of starch?  __Glucose _______________________________________

9. Name two factors what affect an enzyme’s ability to work properly? 

__The temperature and the pH ____________________________________________________________________

10. Identify two functions of acid in the stomach.

__To kill bacteria. To give the ideal pH for the enzyme pepsin to work in so that it can digest proteins __________________________

11. Give three ways the intestine is adapted for maximum absorption of nutrients.

__Three of: long length, folds in wall, villi, microvilli, extensive blood supply _________________________________________ 

12. What is the function of lacteals in the small intestine?

__To absorb and carry fat and fat soluble vitamins which cannot be carried by the blood _________________________________

13. Why might people with IBS need to reduce fibre intake?

__ It speeds up the transit of food along the digestive tract making diarrhoea more likely _________________________________

14. What damages villi in coeliac disease?

___ The body’s own white blood cells which have been triggered by the presence of gluten in the diet  _________________________

15. What is cholangiography?

___ Using special dyes so that the gall bladder will show up during x-rays to investigate whether there are gallstones present  ____________

Test your knowledge
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