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• Food is taken in, taken apart, and taken up in the 
process of animal nutrition 

• In general, animals fall into three categories:
– Herbivores eat mainly plants and algae
– Carnivores eat other animals
– Omnivores regularly consume animals as well 

as plants or algae
• Most animals are also opportunistic feeders
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Overview: The Need to Feed



Figure 41.1



Concept 41.1: An animal’s diet must supply 
chemical energy, organic molecules, and 
essential nutrients

• An animal’s diet provides:
– Chemical energy, which is converted into ATP to 

power cellular processes
– Organic building blocks, such as organic carbon 

and organic nitrogen, to synthesize a variety of 
organic molecules

– Essential nutrients, which are required by cells 
and must be obtained from dietary sources
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Essential Nutrients

• There are four classes of essential nutrients:
– Essential amino acids
– Essential fatty acids
– Vitamins
– Minerals
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!sential nut"ents 



!sential amino acids



• Animals require 20 amino acids and can 
synthesize about half from molecules in their diet

• The remaining amino acids, the essential amino 
acids, must be obtained from food in 
preassembled form

• Meat, eggs, and cheese provide all the essential 
amino acids and are thus “complete” proteins
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Essential Amino Acids



• Most plant proteins are incomplete in amino acid 
composition

• Individuals who eat only plant proteins need to 
eat specific plant combinations to get all the 
essential amino acids

• Some animals have adaptations that help them 
through periods when their bodies demand 
extraordinary amounts of protein
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Muscle protein provides a source of  a.a’s for making 
new proteins when feathers  are replaced 



Essential Fatty Acids

• Animals can synthesize most of the fatty acids 
they need

• The essential fatty acids must be obtained from 
the diet and include certain unsaturated fatty 
acids (i.e., fatty acids with one or more double 
bonds)

• Deficiencies in fatty acids are rare
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Vitamins

• Vitamins are organic molecules required in the 
diet in small amounts

• Thirteen vitamins are essential for humans
• Vitamins are grouped into two categories: fat-

soluble and water-soluble
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Minerals

• Minerals are simple inorganic nutrients, usually 
required in small amounts

• Ingesting large amounts of some minerals can 
upset homeostatic balance
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E.g. ingesting large amounts of salt(sodium chloride)can 
contribute to high blood pressure.

• Excessive iron leads to liver damage





Dietary Deficiencies

• Malnourishment is the long-term absence from 
the diet of one or more essential nutrients 
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Deficiencies in Essential Nutrients

• Deficiencies in essential nutrients can cause 
deformities, disease, and death

• “Golden Rice” is an engineered strain of rice 
with beta-carotene, which is converted to 
vitamin A in the body
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• Undernutrition results when a diet does not 
provide enough chemical energy

• An undernourished individual will
– Use up stored fat and carbohydrates
– Break down its own proteins
– Lose muscle mass
– Suffer protein deficiency of the brain
– Die or suffer irreversible damage
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Undernutrition



Assessing Nutritional Needs

• Genetic defects that disrupt food uptake provide 
information about human nutrition

– For example, hemochromatosis causes iron 
buildup without excessive iron intake

• Insights into human nutrition have come from 
epidemiology, the study of human health and 
disease in populations

• Neural tube defects were found to be the result of 
a deficiency in folic acid in pregnant mothers
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Figure 41.4

RESULTS

Group

Number of
infants/fetuses
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Vitamin supplements
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No vitamin supplements
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141

204

1 (0.7%)

12 (5.9%)

Infants/fetuses
with a neural
tube defect



Concept 41.2: The main stages of food 
processing are ingestion, digestion, 
absorption, and elimination

• Ingestion is the act of eating
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Figure 41.5
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Suspension Feeders
• Many aquatic animals are suspension feeders, 

which sift small food particles from the water
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Substrate Feeders
• Substrate feeders are animals that live in or on 

their food source

© 2011 Pearson Education, Inc.



Fluid Feeders
• Fluid feeders suck nutrient-rich fluid from a 

living host
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Bulk Feeders
• Bulk feeders eat relatively large pieces of food

© 2011 Pearson Education, Inc.



• Digestion is the process of breaking food down 
into molecules small enough to absorb

• Mechanical digestion, including chewing, 
increases the surface area of food

• Chemical digestion splits food into small 
molecules that can pass through membranes; 
these are used to build larger molecules

• In chemical digestion, the process of enzymatic 
hydrolysis splits bonds in molecules with the 
addition of water
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• Absorption is uptake of nutrients by body cells
• Elimination is the passage of undigested 

material out of the digestive system
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Digestive Compartments

• Most animals process food in specialized 
compartments

• These compartments reduce the risk of an 
animal digesting its own cells and tissues
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Intracellular Digestion

• In intracellular digestion, food particles are 
engulfed by phagocytosis

• Food vacuoles, containing food, fuse with 
lysosomes containing hydrolytic enzymes
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Extracellular Digestion

• Extracellular digestion is the breakdown of 
food particles outside of cells

• It occurs in compartments that are continuous 
with the outside of the animal’s body

• Animals with simple body plans have a 
gastrovascular cavity that functions in both 
digestion and distribution of nutrients

© 2011 Pearson Education, Inc.



Figure 41.7
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• More complex animals have a digestive tube with 
two openings, a mouth and an anus

• This digestive tube is called a complete 
digestive tract or an alimentary canal

• It can have specialized regions that carry out 
digestion and absorption in a stepwise fashion
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