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1. Digestion 
 

1. Taking in Food 

Distinguish between absorption and assimilation. 

 Absorption is when food molecules pass through a layer of cells such as passing through the villi. 
Movement of nutrients from the alimentary canal (small intestine) into the body tissues/blood stream 

Humans take food into their digestive system through the mouth and the esophagus. However, this 
food is not truly inside the body until it has passed through a layer of cells into the body’s tissues. 
This happens in the small intestines and is called absorption. Small finger like projections from the 
wall of the small intestine called villi are specially adapted to absorb food molecules. 

 Assimilation is when food has been absorbed and actually becomes part of the body's tissue. 

 

2. Relationship between structure of a villus and its function 

Explain how the structure of the villus is related to its role in absorption of the end products of digestion. 

 Villi (carry out absorption) increase the surface area over which 
food is absorbed 

 An epithelium, consisting of only one thin layer of cells, is all 
that foods have to pass through to be absorbed 

 Protrusions (Hervorragungen) of the exposed part of the plasma 
membranes of the epithelium cells, Microvilli, increase the 
surface are for absorption. 

 Protein channels in the microvilli membranes allow rapid 
absorption of foods by facilitated diffusion and pumps allow 
rapid absorption by active transport (Mitochondria in 
epithelium cells provide the ATP needed for active transport) 

 Blood capillaries inside the villus are very close to the 
epithelium so the distance for diffusion of foods is very small. 

 A lacteal (a branch of the lymphatic system) in the centre of the 
villus carries away absorbed lipids 

 

3. The need for Digestion 

Explain why digestion of large food molecules is essential. 

 many molecules in foods are too large to be absorbed by the villi and have to be broken 
down to be absorbed by diffusion, facilitated diffusion or active transport. 

Digestion is a chemical process in which large, insoluble molecules such as (the three main types) 
proteins, carbohydrates and lipids (fats and oils), which are all found in food eaten by humans, 
are broken down into smaller, more soluble molecules such as amino acids, fatty acids, glycerol 
and sugars. These small molecules can pass easily through the wall of the gut in the process 
known as absorption. 

 Food we eat contains substances made by other organisms, many of which are not suitable 
for human tissues; must be broken down and reassemble in a form that is suitable 

A second reason for the digestion of food molecules by humans is that plants, fungi and other 
animals have produced molecules to perform functions in those particular organisms, but they are 
unlikely to be ideally suited for functions in the human body. By breaking down these molecules 
humans can obtain all the subunits that they need to build up their own macromolecules. For 
example there are nine amino acids that humans must obtain by digesting proteins in their food. All 
other amino acids can be made from these nine and from them all human proteins can be made. 

 

 

http://en.wikipedia.org/wiki/Absorption
http://en.wikipedia.org/wiki/Assimilation
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Explain the need for enzymes in digestion. 

Without enzymes digestion would still occur, however at a significantly slower pace. 

Digestion of macromolecules happens naturally at body temperature, 37°. Enzymes are necessary 
for digestion to take place because the digestion of large molecules happens naturally at low 
temperatures but only at a very slow rate, enzymes speed up the process and lower the activation 
energy. 

 

State the sources, substrate, products and optimum pH conditions for one amylase, one protease, and one 
lipase. 

Type of enzyme Amylase Protease Lipase 

Example of this 
type of enzyme 

Pancreatic amylase Pepsin Pancreatic lipase 

Source Pancreas Wall of stomach Pancreas 

Substrate Starch Proteins Lipids 

Products Maltose Small polypeptides Fatty acids and Glycerol 

Optimum pH 7 1.5-2 7 

 

4. The Human Digestive System 

Draw a diagram of the digestive system 
(show mouth, esophagus, stomach, small intestine, large intestine, anus, liver, pancreas, gall bladder) 
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5. Functions of the stomach and intestines 

Outline the function of the stomach, small intestine and large intestine. 

 

Stomach 

The wall of the stomach contains gland that secrete protease (enzyme) and acids, creating acid 
conditions that kill bacteria in food that has been swallowed. Without this humans would often 
catch food poisoning or other diseases. Acid conditions also denature proteins and therefore suit 
protein digestion by pepsin. 

Protease secreted in the stomach, called pepsin, begins the process by breaking up proteins 
into shorter chains of amino acids. 

The wall of the stomach is elastic, so large meals can be swallowed quickly, stored and then 
gradually released into the small intestine. 

The wall of the stomach is muscular, and contracts rhythmically to squeeze the food, mixing it 
and breaking it into smaller pieces – this is known as mechanical digestion rather than 
chemical digestion by enzymes. 

Small Intestine 

Pancreatic juice is secreted into the small intestine. It contains pancreatic amylase, lipase and 
trypsin (enzymes), so the tree main groups of macromolecule are all digested here. 
The wall of the small intestine secretes a variety of other enzymes which digest others substances. 

Because of the great length of the small intestine, food spends hours passing through, giving 
time for digestion to be completed. Digested foods are absorbed by villi. 

Areas in the wall of the small intestine contain white blood cells that detect pathogenic organisms 
in the food and help in production of anti-bodies against them. 

Large Intestine 

The indigestible parts of food, together with a large volume of water, pass on into the large 
intestine. Water is reabsorbed here leaving solid faeces, which are eventually egested through 
the anus = defecation! (excreted= getting rid of waste products of metabolism, e.g. CO2; i.e. 
things that have been in the blood (e.g. kidneys excrete nitrogenous waste products)). 

 

 Digestion begins in stomach, catalysed by enzyme pepsin 

 Bacteria (which could cause food poisoning) mostly killed by acid conditions (which are 
optimum conditions for pepsin to work) 

 Muscular wall of stomach contracts = mixes and breaks food into smaller pieces 
(“mechanical digestion”) 

 In the small intestine macromolecules are digested (by amylase, lipase, trypsin) and 
end products of digestion absorbed by villi from small intestine (so enzymes secreted by 
wall of small intestine complete process of digestion and its end products are absorbed by 
villi protruding from the wall of small intestine) 

 Indigestible parts (and lots of water) are passed to the large intestine where water is 
reabsorbed leaving solid faeces that is egested through the anus 

 

 

 

 

esophagus Speiseröhre 

intestine (Dünn/Dick) Darm 

pancreas Bauchspeicheldrüse 

gall bladder Gallenblase 


