
The digestive system

Specialised regions of gut. The wall of the gut contains the 
following layers:

serosa

circular muscle

longitudal muscle

sub-mucosa

mucosa

epithelium
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Layer Features

Serosa Tough outer coat of connective tissue.

Muscle Longitudinal muscle contracts to shorten the gut and 
circular muscle contracts to reduce diameter. These waves of 
contraction called peristalsis force food along the gut.

Submucosa Contains blood and lymph vessels to remove digested food 
products.

Mucosa Inner layer, secretes mucus for lubrication. In some areas 
secretes digestive juices in others absorbs products.

Epithelium Layer of cells in contact with food.

Types of protease
Proteases called endopeptidases hydrolyse peptide bods 
between specific amino acids in the middle of the polypeptide 
chain to form peptides.  
Exopeptidases hydrolyse peptide bonds on the end of peptides, 
from the free amino end or the free carboxyl end.

Buccal cavity – mechanical digestion of food 
occurs here. The tongue moves food to the cutting 
and grinding surfaces of the teeth. Chemical 
digestion of starch and glycogen into maltose 
by the enzyme amylase. Saliva moistens food 
and also maintains the pH for the enzyme. 
The tongue then rolls the food 
into a bolus which is swallowed.

Liver – produces bile. Bile emulsifies lipids 
to increase the surface area available 
for lipase enzymes to digest them. 
It also neutralises stomach acid to 
create a slightly alkaline pH in the 
duodenum for the pancreatic 
enzymes.

Gall bladder – stores the bile before 
delivering it to the duodenum via the 
bile duct.

Duodenum – further digestion occurs on 
the epithelial cells of the villi.
•  Sucrose digested by sucrase into glucose 
and fructose.
•  Maltose digested by maltase into alpha 
glucose.
•  Lactose digested by lactase into glucose 
and galactose.
•  Further digestion of polypeptides by 
endopeptidases and exopeptidases.

Oesophagus – peristaltic waves of muscle 
contraction push the bolus of food down 
to the stomach. Mucus lubricates the way.

Stomach – gastric glands in the mucosa 
produce gastric juice. The Oxyntic cells 
produce hydrochloric acid (HCl) that kills 
bacteria and lowers the pH to 2. The chief 
or peptic cells produce pepsinogen, the 
inactive precursor of the endopeptidase 
enzyme, pepsin. This is activated by the 
HCl. Finally, the goblet cells produce 
mucus to protect the stomach lining.

Pancreas – produces enzymes that are 
transported to the duodenum via the 
pancreatic duct. Carbohydrase - pancreatic 
amylase. 
Protease – trypsinogen that is 
activated into the endopeptidase Trypsin by 
enterokinase in the duodenum. Pancreatic 
lipase enzymes digest triglycerides into 
monoglycerides and eventually glycerol and 
fatty acids. 

A villus – the villi increase the 
surface area in the small 
intestine for absorption of 
digested food into the blood.

Rectum and anus

capillary

lacteal

columnar epithelium

Ileum
• Amino acids are actively transported into 
the epithelial cells of the villi, facilitated 
diffusion then occurs into the capillaries in the villi.
• Glucose and other monosaccharides move into 
epithelial cells by co-transport with sodium ions, 
facilitated diffusion then occurs into the capillaries 
in the villi.
• Fatty acids and glycerol diffuse into epithelial cells 
and are reassembled into triglycerides and carried 
by the lacteal to the lymphatic system.


