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ANIMAL NUTRITION 

[mammals]

TOPIC 5 
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We will be looking at the following…

1) Nutrition processes

2) Nutrition and dentition in animals

3) Human nutrition: (3.1 Macro-structure of the 
alimentary canal and 3.2 Functions of each organ)

4) Processes involved in human nutrition in 
comparison to alimentary canal

5) Homeostatic control: (5.1 Hormonal control of 
blood sugar levels and 5.2 Diabetes mellitus)
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1. Nutrition processes 
3

A: Ingestion: the taking in of food through mouth.
B: Digestion: the breakdown of food , mechanically 
by the action of the teeth, or chemically by the action 
of enzymes. 
C: Absorption: movement of digested food from the 
intestines to the blood vessels and transported to the 
body cells.
D: Assimilation: process where the body cells use 
nutrients to make energy during cellular respiration. 
E: Egestion: removal of undigested food from 
alimentary canal. 
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2. Nutrition and dentition in animals

Animals (heterotrophs – consumers) can be divided 
into three different categories when looking at 
nutrition and dentition. 

1. Herbivores

2. Carnivores

3. Omnivores
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All three these categories have a different way in which 
their dentition is structured. 

Type of teeth Function

incisors Biting or chopping off food

canines Tearing food

Premolars and molars Grinding, chewing
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Herbivores

Type of food Only plant material 

Examples Horses, sheep, cattle, rabbits and 
elephants

Dentition and ingestion Grazers like horses feed on grass. They 
have sharp, even incisors for neatly 
cutting off blades of grass and large, flat 
premolars and molars for grinding and 
crushing the grass
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Carnivores

Type of food Other animals

Examples Lion

Dentition and ingestion The lion uses pointed incisors and 
enlarged canines to tear off pieces of 
meat small enough to be swallowed. 
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Omnivores

Type of food Both plant and animal materials

Examples Humans; rats; baboons

Dentition and ingestion Omnivores have two chisel-shaped 
incisors for biting; one pointed canine 
for tearing; two fairly flat premolars for 
grinding and three well flattened molars 
for crushing on each side of their jaws 
(top and bottom) 
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3.2 Functions of each organ

A: Mouth:

 Food is ingested 

 Partially broken down by means of mechanical and 
chemical digestion. 

 Broken down food is changed into small soft mass, 
called a bolus. 

11

1: Pharynx: 

 Connects the mouth to the respiratory system. 

 Bolus is swallowed and passes to the back of pharynx 
and enters oesophagus.

 Epiglottis: flap that closes off entrance to respiratory 
tract during swallowing. 
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B: Oesophagus:

 Muscular tube, about 25cm, 

connects the pharynx to the

stomach.

 Food is carried down by 

means of peristalsis:
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C: Stomach:

 Sac-like muscular organ which has the following 
functions:

Stores food temporarily

Churns the food and mixing it with digestive 
enzymes 

Secretes gastric juices to help break down food into a 
semi-liquid mass called chyme
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2: Liver:
 Largest gland in the body 
 Secretes alkaline bile, which neutralises the chyme 

and emulsifies fats. 
3: Gall bladder:
 Small, muscular sac that stores excess bile from the 

liver, and release it into the small intestine via the 
bile duct when require. 

Take note: *Liver produces bile and gall 
bladder stores it
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D: Small intestine:

 Consists of three parts:

1. Duodenum: where chyme is mixed with digestive 
juices from the pancreas and bile form the liver, 
neutralises acid from stomach

2. Jejunum: digestion and absorption of nutrients

3. Ileum: where most absorption of nutrients take 
place and undigested food passes to large intestine. 
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4: Pancreas:
 Secretes pancreatic juices into duodenum via the 

pancreatic duct. 
 Contains digestive juices and is alkaline which 

neutralises acidic chyme from stomach.
 Also secretes the hormones insulin and glucagon to 

help control blood glucose levels. 
5: Spleen:
 Endocrine gland and plays a role in the lymphatic 

system. 
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E: Large intestine (F: rectum and G: anus)
 Consist of four parts:
1. Caecum: appendix is attached, plays role in fighting 

infection.
2. Colon: where water, salts and some vitamins are 

reabsorbed from the undigested food and rest is stored 
until it passes into the rectum. 

3. Rectum: temporary storage of undigested waste, 
known as faeces. 

4. Anus: opening form which faeces is excreted from the 
body.
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4. Processes involved in human nutrition in 
comparison to alimentary canal

At number 1 you looked at 5 different processes of  
nutrition: ingestion, digestion, absorption, 
assimilation and egestion. [varkie]
We will be looking at each one in more detail to link it 
with the alimentary canal. 

A: INGESTION
Taking up of food via the mouth. 
Teeth chew the food and break it into smaller pieces 
that increase the surface area for enzymes to work on. 

19

B: DIGESTION

Breaking down of large, complex food particles into 
smaller more soluble molecules which can be 
absorbed.

Two types:

1. Mechanical digestion

2. Chemical digestion
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Mechanical digestion:
Occurs during:
 mastication (chewing):

process of chewing to soften the food, mix it with 
saliva, increase surface area for chemical 
digestion and form a bolus.

 Peristalsis:
process whereby bolus moves along  the 
alimentary canal. 
Mucus in the saliva lubricates the bolus to help it
move along smoothly. 

21

Chemical digestion:

During chemical digestion, enzymes break down large 
molecules into smaller more soluble molecules so that 
it can be absorbed. 

Enzymes occur in digestive juices secreted into the 
mouth (saliva), stomach (gastric juices) and small 
intestine (intestinal juices and pancreatic juices) 

Enzymes can be grouped as carbohydrases, 
proteases or lipases according to whether they act 
on carbohydrates; proteins of lipids. 

22

Please note: Bile produced in the liver does not contain 
enzymes, but it emulsifies fats in the chyme, breaking 
it into smaller droplets so that they can be more easily 
digested by the lipases. 
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Table showing different enzymes involved in 
chemical digestion:
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Enzyme type Place 
produced

Substrate pH End product

Carbohydrates Mouth Starch Alkaline maltose

Pancreas Starch Alkaline Maltose

Ileum wall disaccharides alkaline Glucose

Proteases Stomach wall Proteins Acid Amino acids

Pancreas Proteins Alkaline Amino acids

Ileum wall Amino acids Alkaline Amino acids

Lipases pancreas lipids alkaline Glycerol and 
fatty acids 
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C: ABSORPTION:
Process whereby the products of digestion are 
transported form the digestive tract into the 
bloodstream. 
Most absorption happens in the small intestine:
 It is adapted to increase the surface area for 

increased absorption
 Very long and folded 
 Small finger-like projections called villi (singular: 

villus) 
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 Outer layer of villus is a single layer of columnar 
epithelial cells. 

 On each epithelial cell we find micro-villi – forms a brush 
like border which greatly increases the surface area.

 Goblet cells: secrete mucus to lubricate and protect 
surface

 Inside each villus is a network of blood capillaries for the 
absorption of nutrients.

 A lacteal, which is a capillary of the lymphatic system, is 
present for the absorption of the products formed during 
fat digestion.
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Hepatic portal system:

Simple sugars and amino acids, which are soluble, diffuse 
through the columnar epithelium of the villi into the blood 
capillaries.

These are then transported to the liver via the 
hepatic portal system. 

 The hepatic portal system consists of the hepatic portal 
vein and smaller veins that carry blood form the digestive 
system to the liver. 

 The nutrients are processed in the liver and then 
transported via the hepatic vein from the liver via the 
inferior vena cava to the heart and then around the body.
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D: ASSIMILATION:
The word assimilation means “becoming part of the body”.
The absorbed nutrients are taken form the blood and 
incorporated into cells to be used for various functions.
 Glucose: the main ‘fuel’ for cellular respiration (our main 

energy source): excess glucose is stored in the liver a 
glycogen. 

 Amino acids: used for the synthesis of proteins: excess 
amino acids are not stored but are deaminated by the 
liver to form urea. 

 Lipids: energy source, used as phospholipids in cell 
membranes: excess is stored in adipose tissue under 
skin.  
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E: EGESTION: 

Process whereby the undigested food remaining is 
expelled from the body as faeces. 

Faeces also contain water, mucus, bile pigments, 
bacteria and cells from the intestinal wall. 
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5. Homeostatic control 

5.1 Hormonal control of blood sugar levels

 Blood glucose levels are controlled by two hormones: 
insulin and glucagon. 

 These hormones are secreted by the islets of 
Langerhans, which is found in the pancreas. 

 A negative feedback mechanism controls the blood 
glucose levels. (if it is too high – something happens 
and if it is too low – something happens)

 Let see what happens….
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5.2 Diabetes mellitus
Diabetes mellitus is a condition where the pancreas does not 
secrete sufficient insulin, resulting in blood glucose level 
being too high. 

There are two types of diabetes mellitus:
Type 1: usually develops in a child of adolescent. It occurs 
when the pancreas stops producing insulin. It is usually 
caused by genetic factors, and is not related to diet.
Type 2: is more common in adults. It occurs when the 
pancreas does not produce sufficient insulin for the body’s 
needs. Possible causes include an inactive lifestyle, bad eating 
habits, lack of exercise and obesity related to diet. 

33 34

Symptoms:
 Glucose present in the urine
 Constant thirst
 Frequent urination
 Blurred vision
If the level of glucose in the blood is high over a long 
period this may lead to brain and/or kidney damage 
and failure, blindness. Blood circulation in the hand 
and feet are poor. A patient may go into a coma and 
even die. 
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