Digestive System
[image: image1.png]— Seary gland
Mo B

J“ Phayne
Sl gand.

Oesophagus.



Five Stages of Human Nutrition
Ingestion: placing food into the alimentary canal at the mouth. (eating)
Digestion: breakdown of complex food into simple soluble pieces. 

Absorption: the passage of the products of digestion into the blood or lymph. 
Assimilation: conversion of the absorbed nutrients into  molecules for growth, repair and defence. 
Egestion: Removal of the undigested and unabsorbed material from the alimentary canal. 
Physical Digestion
The food is physically broken into smaller pieces. This speeds up chemical digestion by increasing the food’s surface area. The teeth and muscles of the stomach wall are the structures involved in physical digestion. 

Chemical Digestion
Specific enzymes ‘cut’ the large complex food molecules into new simpler molecules. Salivary glands in the mouth secrete a digestive juice containing amylase.  Amylase converts starch to maltose. 

Amylase optimum pH is 8 and optimum temperature 37ºC.  Saliva moistens the food making it easier to chew and swallow. 
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There are four types of teeth:

incisors — cutting and biting; 

canines — tearing; 

premolars —crush and grind. 

molars —crush and grind. 

Dental Formula: I 2/2; C 1/1; PM 2/2; M 3/3
Human Dentition: omnivorous — adapted for digestion of plant material and meat.
The dental formula indicates the number of each tooth type on one side of the upper and corresponding lower jaw.

The epiglottis closes the opening to the windpipe ensuring that the food or drink enters the oesophagus. 
Muscles in the wall of the oesophagus propel the swallowed material to the stomach by peristalsis.

Stomach
Gastric glands secreted a gastric juice into the lumen of the stomach Muscles in the wall of the stomach work to mix the juice throughout the food and physically break it down. The stomach absorbs water, alcohol,  glucose and salts. 

Hydrochloric acid pH 2 released by oxyntic cells which sterilises the food killing micro-organisms. 

Pepsin, a protease enzyme is released by zymogen cells in an inactive form called pepsinogen.  Low pH converts pepsinogen to pepsin. Active pepsin converts proteins into peptides and amino acids. Pepsin’s optimum pH is 2 and temperature 37ºC.  Salivary amylase activity stops when it is denatured by hydrochloric acid.  Mucus lines the inner surface of the stomach protecting it from its acid and digestive enzymes.  Mucus is secreted by goblet cells.
Small Intestine – duodenum and ileum
Bile passes to the duodenum through the bile duct. Salts in the bile assist to raise the pH from pH 2 to pH 8. Bile salts emulsify fats – breaking them up into tiny droplets, a form of physical digestion.
Pancreatic Juice passes to the duodenum through the pancreatic duct.  It contains salts which raise the pH of the food to pH 8. Pancreatic amylase converts starch to maltose. Pancreatic lipase converts lipids to glycerol and fatty acids. Trypsin, a protease, converts protein to peptides. 

The wall of the duodenum and ileum secretes Intestinal Juice which contains mucus and enzymes such as amylase, Lipase and Erepsin: a protease which converts protein and peptides to amino acids. Muscles in the wall of the small intestine push the food along by peristalsis.
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Absorption of digested food.
The ileum is lined with a large number of villi (each with microvilli) which give an enormous surface area across which food can be absorbed. Each villus has a network of blood capillaries to collect the absorbed amino acids and simple sugars.  A Lacteal in the villus collects lipids which is carried away by the lymphatic system to the thoracic lymphatic duct which returns lymph to the blood at the left subclavian vein.

Large Intestine
Symbiotic bacterial in the caecum and colon protect us from pathogenic micro-organisms and supply us with vitamins B and K. The colon’s main function is to reabsorb water preventing excessive water loss from the body. Dietary Fibre stimulates peristalsis and reduces the risk of constipation and colon cancer. 
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Functions of the Liver
The liver produces bile.

Excess glucose in the blood is absorbed and stored as glycogen and fat. 

The fat-soluble vitamins are held in reserve in the liver. 

Makes urea waste from excess amino acids in the diet. 

Breaks down poisons such as hydrogen peroxide, alcohol, nicotine and other drugs. 

Red blood corpuscles are chemically destroyed and their material recycled.

Plays a role in the regulation of the body temperature: the liver’s metabolism can be altered to vary its production of heat depending on the requirement of the body.
