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Digestion and absorption 

 

The gastrointestinal tract (G.I.T) 
The principle function of the gastrointestinal tract and its associated organs is 

the digestion and absorption of nutrient. The major foods are ingested as 

macromolecules (carbohydrate, proteins, lipids and nucleic acids), which must 

be broken down to small components for absorption. This is achieved by 

enzymes hydrolases secreted by the G.I.T, together with the mechanical process 

involve in digestion. The digestive sequence is controlled by neural and 

hormonal factors and the gut is an active endocrine organ. 

Protein                   amino acid 

Starch                      monosaccharides 

triglycerides                 monoacylglycerol, glycerol and fatty acid 

 

Digestion: A process of converting complicated compounds 

from the insoluble, non-diffusible state into simple products of 

higher solubility and great diffusiblity making easier absorption 

for utilization by tissue 

The important digestive secretions are(daily) 

secretion Vol (ml) pH 

Salivary secretion  1000 6.8 

Gastric juice 1500 1-3.5 

Pancreatic juice 1000 8-8.3 

Bile juice 1000 7.8 

Intestinal juice 1800 7.5-8 

 

 

Metabolism: 

 

Is the network of chemical reactions that occur inside the body 

(within the cell). It describes all biochemical reactions occurring in 

the cell exchanging matter and energy between the cell and its 

environment. 
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Metabolites are the small molecules that are intermediates in the 

degradation or biosynthesis of biopolymers. The term intermediary 

metabolism is applied to the reactions involving these low-molecular-

weight molecules.  

Metabolic pathways fall into three categories: 

 

1. Anabolic pathways which are those involved in the synthesis of 

large and more complex compounds from small molecules for 

example synthesis of protein from amino acids, synthesis of 

glycogen from carbohydrates and nucleic acid. Free energy is 

required for these processes. 

 

2. Catabolic pathways which are involved in the breakdown of 

large molecules into small molecules, therefore, it is the process 

of degradation (it can be absorbed and metabolized) for example 

the respiratory chain and oxidative phosphorylation). 

 

3.  Amphibolic pathways which occur at the crossroad of 

metabolism, acting as links between the anabolic and catabolic 

pathways 

 

 

After digestion, the simple food materials pass into the cells by a 

process called “absorption”. So the first part of metabolism is the 

digestion & absorption. 
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Mouth 
 

Ingestion: In the mouth food is ground, moistened and lubricated by saliva a 

mucal fluid (secreted by three pairs of salivary glands; parotid, submaxillary, 

and sublingual glands). It is colourless, opalescent, slimy fluid secreted at a 

rate of 1500 cc/day, this depends on the type and amount of food. 

 

Digestion: salivary glands secrete α-amylase, which digests starch into small 

segments of α-dextrins, maltose and into individual soluble sugars. Salivary 

glands also secrete lysozyme, which kills bacteria but is not classified as a 

digestive enzyme.  

Then the resulting bolus of food is swallowed into the esophagus and carried by 

peristalsis to the stomach 

 

Composition of saliva 

 
Saliva contains 99.4% water and 0.6 solids. The saliva has a pH of 6.8 (natural, 

slightly acidic) which necessary for working of amylase.  

Saliva contains two major types of protein (two thirds of total solids, 0.4%): 

a- α-amylase which is an enzyme for digesting starch 

b- Mucin (glycoprotein) for lubricating purposes 

It is also contains some inorganic ions (one third of total solid 0.2%) such as 

Na
+
, K

+
, Ca

++
, PO4, Cl

-
, I, 

-
 SCN (in the smokers) and HCO3

-
 

 

Function of Saliva 
1- Digestive role, catalysing hydrolysis of polysaccharide (starch and 

glycogen) into dextrin and disaccharide (maltose_ 

2- Lubricating of food (due to mucin, which is an excellent compound that 

facilitates passage of food through G.I.T. 

3- For testing 

4- Neutralization influence upon some of the acidity of the stomach (due to 

the presence of machinery and bicarbonate ions) 

 

The presence of stone in slivery gland because of presence of NaCl and other 

salts that precipitate and blockage of silvery gland  

 

- α-amylase hydrolase only α 1-4 bonds such as the bonds in starch, it 

cannot hydrolyse β (1-4) like in cellulose 

- Some people have acidic pH of saliva because of the presence of organic 

acid (lactic acid) in their saliva as a result from the bacteria found in the 

carries of the teeth 
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Esophagus 

The esophageal secretions are entirely mucoid in character and principally 

provide lubrication for swallowing. The food passes to stomach through the 

peristaltic movement of the esophagus. No digestive juice is secreted in the 

esophagus, but amylase of the saliva continues its activity during this passage 

 

Stomach 

The main digestion of protein takes place in the stomach. The digestion of 

carbohydrates and fats is stopped due to the presence of HCl (high acidity). 

Gastric secretion is initiated by nervous or reflex mechanism; effective stimuli 

are similar to those of salivary secretion. Secretion is due to hormonal stimulus 

gastrin, which produced by gastric glands  

The gastric juice, which is a mixture of HCl, organic material (enzymes) 

secreted from the gastric gland, which is composed of 3 types of cells: 

1- Columnar cells: present in the neck of gastric gland, secret mucin 

2-  Parietal cells: found in the tubular part of gastric gland, arranged in 

layers, secrete HCl 

3-  Chief cells: these are exhibiting a single layer of secreting cells in the 

neck of gastric gland, secrete HCl, pepsin and other enzymes 

Function of gastric mucin: 

a- Protect epithelial tissue from being digested, through its buffering action 

of the gastric juice to protect the stomach wall from the action of HCl and 

pepsin and prevents the formation of gastric ulcers 

b-  Provide us with glycoprotein called intrinsic factor that facilitates 

absorption of Vit. B12 

 

The most common cause of maturation failure is not lack of Vit B12 in the 

diet, but instead failed to absorb Vit B12 from the G.I.T. This often occurs 

in the disease called pernicious (malignant) anemia 
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The products of carbohydrate digestion are glucose and some fructose and 

galactose. Glucose is the chief product of starch and glycogen digestion, while 

galactose is the product of lactose digestion (lactose found in milk). So 

galactose is an important nutrient during infancy. Fructose is produced from 

sucrose, which found in fruit. Carbohydrates (glucose) are absorbed from the 

jejunum into the blood of the portal venous system. Fructose, galactose and 

some pentoses (ribose and deoxy ribose) are also reabsorbed similarly. The 

disaccharides (found on the mucosal surface of the small intestine) hydrolysed 

to form monosaccharides. In addition, pancreatic amylase is also participating 

in hydrolysis of carbohydrate 

Two mechanisms are involved in carbohydrate absorption 

A- Active transport 

B- Simple diffusion 

Active transport (need energy in the form of ATP) 

The absorption of carbohydrate is either active or simple (passive) according the 

structure of sugar. Most monosaccharides (e.g. Glucose and galactose) absorbed 

actively and require specific carriers, means they need energy because they 

absorbed from low to high concentration, so it’s against gradient that is because 

their structures are in the form of a promise. 

There is a congenital condition in which glucose and galactose are absorbed 

only slowly due to defect in carrier mechanisms. 

 Although mannose is a pyranose , but it is absorbed  and transported by simple 

diffusion this is due to structural difference between glucose and mannose in 

which the OH group in (C2) of glucose lies on the right side while in the 

mannose it lies on the left side “stereoisomer difference”  
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Therefore, this structure of glucose and galactose is suitable to bind with carrier 

molecules “active absorption” 

α-L-glucose is absorbed by simple diffusion while α-D-glucose by active 

absorption  

Because α-L-glucose is a stereoisomer of α-D-glucose. Its forms or represents 

the mirror of D-glucose in structure therefore the “OH” group of 2nd C atom of 

α- L-glucose lies on the left side such as mannose , as a result the diffusion will 

be simple. 

Active absorption occurs when: 

1-the sugar is in pyranose structure or form 

2-The OH group in C2 must be on the right (down in cyclic chain) i.e. The 

orientation of OH group determines the type of absorption. 

The mechanism of glucose absorption could be classified into three types: 

1. By active transport that coupled to Na-K pump 

2. A sodium independent system 

3. By diffusion 

 

 

How pyronase (sugars) enter the cell, in spite of its concentration in high? 

There is a special carrier within the cell membrane that combines with special 

and specific sugar (pyranose with OH on the right in C2) and form a complex 

which one enter the cell will split itself and give the carrier, sugar and Na
+  

The carrier system is a phospholipid in cell membrane the carrier needs Na
+ 

essentially to form carrier sugar complex, Na
+
 ions are extracellular substance 
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& K
+ 

ions are intracellular substance. So we need a Sodium pump theory to 

push Na
+ 

outside to maintain the K level constant 

If we have no energy, so we cannot push Na
+ 

outside and then increase of
 
Na

+ 

ion occurs, therefore Na
+ 

and glucose will not enter the cell and then no glucose 

absorption  

 

 

The sugar –carrier complex splits to give :- 

1- Sugar: its conc. within the cells will increase &and it passes to blood by 

simple diffusion 

2- Carrier: returns back to cell membrane to carry another sugar 

3- Na
+
: increases in cell as a result of absorption and in the intracellular 

fluid we have K
+
 to make stable, the cell tries to push the excess of Na

+ 
, 

it will need the pushing surface force by kinetic energy of ATP 

The enzyme Na-K ATPase hydrolyse ATP to push Na
+ 

outside the cell to 

maintain low concentration in the cell and normal concentration outside the 

cell, this is called Na-K pump theory. While if there’s deficiency of ATP, 

Na
+ 

 accumulates inside the cell and it’ll be more than in extracellular fluid 

and no Na
+ 

will combine with sugar and no absorption occurs 

 


