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Digestion in the Mouth 



 

 

 

In the mouth, the teeth grind and crush food into small particles, 

while the food mass is simultaneously moistened and lubricated 

by saliva. 

 

 

Three pairs of salivary glands; the parotid, submaxillary, 

and sublingual glands; produce approximately 1.5 L of 

saliva daily. 

 





 

 

 

Serous saliva, contain salivary amylase (ptyalin) and lipase, 

which minimally digest starch and fat, respectively. 

 

The salivary amylase becomes inactive when it reaches the 

acidic contents of the stomach. 

 

Mucosal saliva contains mucus, a protein that causes 

particles of food to stick together and lubricates the mass for 

swallowing. 

 







The masticated food mass, or bolus, is passed back to the 

pharynx under voluntary control, but throughout the esophagus 

the process of swallowing (deglutition) is involuntary; 

peristalsis then moves the food rapidly into the stomach. 





Digestion in the Stomach 





 

 

 

Food particles are propelled forward and mixed with gastric 

secretions by wavelike contractions. 

 

On average, 2000 to 2500 mL of gastric juice is secreted daily, 

which contains hydrochloric acid (secreted by the parietal 

cells in the walls of the fundus and corpus), a protease, 

gastric lipase, mucus, intrinsic factor (a glycoprotein that 

facilitates vitamin B12 absorption in the ileum), and the GI 

hormone gastrin. 



 

 

 

The gastric protease is pepsin and is secreted from chief cells 

of gastric glands in the fundus and corpus in an inactive 

form, pepsinogen, which is converted by hydrochloric acid 

to its active form (i.e. pepsin). 

 

 

Pepsin is active only in the acid environment of the stomach and 

changes the shape and size of some of the proteins in a normal 

meal. 





 

 

 

Gastric lipase, which is an acid-stable enzyme secreted by 

chief cells, is more specific for triglycerides composed of 

medium- and SCFAs and, like lingual lipase, is considerably 

less active than pancreatic lipase. 

 

In general, lingual and gastric lipases may have a relatively 

important role in the liquid diet of infants; but, when pancreatic 

insufficiency occurs, it becomes apparent that they are not 

sufficient to prevent lipid malabsorption. 





In the process of gastric digestion, most of the food becomes 

semiliquid chyme, which is 50% water. 

 

Gastric secretions are also important in increasing the 

availability and downstream absorption of vitamin Bl2, 

calcium, iron, and zinc. 





 

 

 

Normally, the combined actions of very low pH (ranging 

from 1 to 4) of stomach and its proteolytic enzymes result in 

a significant reduction in the concentration of 

microorganisms ingested with food. 

 

Yet, some microbes may escape and enter the intestine if 

consumed in sufficient concentrations or if achlorhydria, 

gastrectomy, GI dysfunction or disease, poor nutrition, or drugs 

that suppress acid secretions are present; leading to increased 

risk of bacterial overgrowth in the intestine. 



The stomach continuously mixes and churns food and 

normally releases the food mixture in small quantities into 

the small intestine. 

 

The presence of food in the intestine and regulatory hormones 

provide feedback to slow gastric emptying. 





 

 

In the stomach, most of a liquid meal empties within 1 to 2 

hours, and most of a solid meal empties within 2 to 3 hours. 

 

When eaten alone, carbohydrates leave the stomach the 

most rapidly, followed by protein, fat, and fibrous food. 

 

In general, large particles leave the stomach more slowly than 

small particles, and concentrated foods tend to empty more 

slowly than low-calorie meals. 

 

In a meal with mixed types of foods, emptying of the stomach 

depends on the overall volume and characteristics of the foods. 







 

 

The lower esophageal sphincter (LES) prevents reflux of 

gastric contents into the esophagus. 

 

The pyloric sphincter helps regulate the exit of gastric 

contents, preventing backflow of chyme from the duodenum 

into the stomach. 

 

Emotional changes, food, GI regulators, and irritation from 

nearby ulcers may alter the performance of these strictures (e.g. 

certain foods and beverages may lower LES pressure, permitting 

reflux of stomach contents back into the esophagus). 





Digestion in the Small Intestine 



 

 

 

The small intestine is a 7 m long organ divided into the 

duodenum, the jejunum, and the ileum. 

 

The duodenum is approximately 0.5 m long, the jejunum is 2 to 

3 m, and the ileum is 3 to 4 m. 

 

Most of the digestion is completed in the duodenum and upper 

jejunum, and the absorption of most nutrients is completed by 

the time the material reaches the middle of the jejunum. 





 

 

 

The acidic chyme from the stomach enters the duodenum, 

where it is neutralized by duodenal juices and the 

bicarbonate-containing secretions from the pancreas and 

biliary tract. 

 

This is extremely necessary for the function of the enzymes of 

the small intestine and pancreas, because they operate more 

effectively in a more neutral pH. 

 

 





 

 

 

The entry of partially digested foods also stimulates the release 

of several hormones that in turn stimulate the secretion of 

enzymes and fluids (e.g. bile) and affect GI motility and satiety. 

 

Bile, which is predominantly a mixture of water, bile salts, 

pigments, and cholesterol, is secreted from the liver, stored 

in the gallbladder, and released into the duodenum. 

 

Through their surfactant properties, the bile salts facilitate the 

digestion and absorption of lipids, cholesterol, and fat-soluble 

vitamins. 





The major pancreatic lipid-digesting enzymes are lipase and colipase. 



The major pancreatic proteolytic enzymes are trypsin, 

chymotrypsin, carboxypeptidase, aminopeptidase, 

ribonuclease, and deoxyribonuclease. 











Trypsin and chymotrypsin are secreted in their inactive forms and are 

activated by enterokinase (also known as enteropeptidase), which is 

secreted when chyme contacts the intestinal mucosa. 





 

 

 

Pancreatic amylase hydrolyzes large starch molecules into 

units of approximately two to six sugars. 

 

Enzymes lining the brush border of the villi further break 

down the carbohydrate molecules into monosaccharides 

before absorption. 

 

Resistant starches and most ingested dietary fiber escape 

digestion in the small intestine and add to fibrous material 

available for fermentation by colonic microbes. 







 

 

Intestinal contents move along the small intestine at a rate of 1 

cm per minute, taking from 3 to 8 hours to travel through the 

entire intestine to the ileocecal valve. 

 

The ileocecal valve, limits the amount of intestinal material 

passed back and forth from the small intestine to the colon. 

 

A damaged or nonfunctional ileocecal valve results in the entry 

of significant amounts of fluid and substrate into the colon and 

increased chance for microbial overgrowth. 
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