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Animal nutrition 

Absorption of nutrients: 

Nutrients present in the lumen of intestine must cross the lining of the 

digestive tract, where most absorption occurs in the small intestine. 

The lining of the small intestine has a huge surface area of about 300 m2. 

large circular folds in the lining bear fingerlike projections called villi, and 

each of the epithelial cells of a villus has many microscopic appendages 

called microvilli, which are exposed to the lumen of the intestine, 

commonly called a brush border. Fig 37.14 P807 
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Penetrating the core of each villus is a net of microscopic blod vessels 

(capillaries) and a small vessel of the lymphatic system called a lacteal. 
Note: Vertebrates have an auxiliary system of vessels –the lymphatic 

system- carries a clear fluid called lymph- in addition to the circulatory 

system. 

Nutrients are absorbed across the epithelium and then across the 

unicellular wall of the capillaries or lacteals.  

The simple sugar fructose absorbed by diffusion down its concentration 

gradient from the lumen of the intestine into the epithelial cells, then into 

capillaries. 

Amino acids, small peptides, vitamins, glucose, and several other 

simple sugars, are pumped against gradients by the epithelial 

membranes , then to capillaries to blood stream.  

The membrane pumps sodium out of the cell and into the lumen, and the 

passive reentry of the ions is harnessed by cotransport to drive the uptake 

of nutrients. Pottasium absorbed by diffusion depending on difference 

concentration in intestine and blood. 

After glycerol and fatty acids are absorbed by epithelial cells, they are 

recombined within those cells to form fats again. The fats are then coated 

with special proteins to make tiny globules called chylomicrons, which are 

transported by exocytosis out of the epithelial cell and into a lacteal. 

The capillaries and veins that drain nutrients away from the villi all 

converge into a single circulatory channel, the hepatic portal vessel, 

which leads directly to the liver.  

From the liver, blood travels to the heart, which pumps the blood and the 

nutrients it contains to all parts of the body. 

The large intestine: 
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The large intestine, or colon, is connected to the small intestine at a T-

shaped junction, where a sphincter acts as a valve controlling the 

movement of material. 

For the structure of colon see Fig. 37.9 P802. 

 

The major function of colon is to reabsorb water that has entered the 

alimentary canal as the solvent of the various digestive juices. About 7 L of 

fluid are secreted into the lumen of the digestive tract each day. If the lining 

of the colon is irritated-by a viral or bacterial infection, less water than 

normal may be reabsorbed, resulting in diarrhea. The opposite thing is, 

constipation, occurs when peristalsis moves the faeces along too slowly. 

Escherichia coli, common inhabitants of the human colon. Intestinal 

bacteria are probably the main source of vitamin K for humans. The 

presence of E. coli in lakes and streams is an indication that the water is 

contaminated by untreated sewage. 

 

Fig. 37.16 P810 
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Ruminant digestion  
Fig. 37.17P811 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
An adequate diet provides fuel, carbon skeletons for biosynthesis, 

and essential nutrients 
A healthful diet satisfies three needs: 

1. It provides fuel (chemical energy) for all the cellular work of the body. 

2. It supplies the organic raw materials animals use in biosynthesis (carbon 

skeletons to make many of their own molecules. 

3. Essential nutrients, substances the animal cannot make for itself from 

any raw material and that must be obtained in food in prefabricated form. 
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Food as fuel: 

Animals obtain the chemical energy that powers the work of their body 

cells from the oxidation of complex organic molecules –the carbohydrates, 

fats, and proteins that make up the bulk of the diet of most organisms. 

The monomers of any of these substances can be used as fuel for the 

generation of ATP by cellular respiration. Fats are rich in energy; the 

oxidation of 1 g of fat liberates about 9.5 Kcal, twice the energy liberated 

by 1 g of carbohydrate or protein.  

An undernourished person or other animal is one whose diet is deficient 

in calories. 

Food for biosynthesis: 

As heterotrophs, animals cannot make organic molecules from raw 

materials that are entirely inorganic. Given a source of organic carbon 

(such as sugar) and a source of organic nitrogen (such as amino acids 

from the digestion of protein), the animal can fabricate a great variety of 

organic molecules by using enzymes to rearrange the molecular skeletons 

of the precursors acquired from food. 

Essential nutrients 

An animal's diet must also supply certain substances in preassembled 

form. Chemicals an animal requires but cannot make are called essential 
nutrients. 

An animal whose diet is missing one ore more essential nutrients is said to 

be malnourished, e.g. cattle and other herbivores may suffer mineral 

deficiencies if they graze on plants grown in soil that itself is deficient in 

key minerals. Fig. 37.18 P812. 
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There are four classes of essential nutrients: 
1. Essential amino acids, (20 amino acids to make proteins, 10 from 

food and 10 can be synthesized by most animals). 

2. Essential fatty acids, animals can synthesize most of the fatty acids 

they need. e.g. linoleic acid must be present in diet in prefabricated 

form. Where this fatty acid is required to make some of the 

phospholipids found in membranes. 

3. Vitamins are organic molecules required in the diet in amounts that are 

quite small. (Table 37.2.P 814,. 
4. Minerals are inorganic nutrients usually required in very small amounts 

from less than 1 mg to about 2500 mg per day. Table 37.3 P815. 

Fig. 37.20 P816. 
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