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Big Picture: Digestion 

Digestion is the mechanical and chemical breakdown of food into smaller particles so 

that they can be absorbed into the body.  The human body uses organs, enzymes, chemical 

reactions and physical movement to move the food from the mouth through the digestive tract. 

Through this process, the food breaks down into smaller components so that it can be used as 

nourishment. Once all nutrients are absorbed, the remaining fiber and unusable material can be 

eliminated as waste through the anus (see Polaroid photo on last page).  

Ingestion begins as food is introduced into the mouth, and digestion is usually started by 

chewing (or mastication
1
) of food using the teeth. In the mouth, food is mixed with saliva, which 

contains an enzyme called amylase, which starts to break starch down into sugars. Once 

mastication is complete, the food is swallowed. The initial swallowing process is voluntary, but 

as the food reaches the back of the throat, the remainder of the swallowing process becomes 

involuntary. As food is swallowed, the uvula retracts and somewhat blocks the nasal/sinus cavity 

so food does not inadvertently go there, unless you have had a uvulopalatopharyngoplasty, but 

that is another story – and the epiglottis at the base of the tongue will prevent food particles from 

entering the lungs. As the swallowed food travels through the pharynx into the esophagus by 

peristalsis, it is called a bolus. 

The bolus enters the stomach through the cardiac sphincter, which opens to allow 

passage. The cardiac sphincter will then close to prevent stomach acid from entering the 

                                                           
1
 You have a dirty mind. I know what you were thinking. 
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esophagus and causing heartburn/acid reflux/GERD and scarring of the esophageal lining.  The 

stomach secretes hydrochloric acid, which causes the pH to drop to about two – and the muscular 

contractions of the stomach help break food down further into chyme. The stomach has rugae – 

or folds that allow it to expand to accommodate all the food that we are stuffing into it so we can 

be well on our way to becoming morbidly obese. The lining of the stomach is coated with a thick 

layer of mucus, which in addition to being gross, protects it from the acid. (How poorly designed 

would the digestive system be if it secreted an acid that immediately destroyed it?) Once the 

stomach is sick of making chyme, the pyloric sphincter opens and allows it to enter the small 

intestine. 

The beginning of the small intestine is called the duodenum. Here the pancreas secretes 

trypsin, lipase and pancreatic amylase to digest proteins, fats and carbohydrates respectively. The 

pancreas also secretes insulin, which is responsible for the storage of blood sugar. The more 

sugar in our blood, the more insulin we secrete. Once the sugar in the blood is depleted, high 

insulin levels trigger a hunger response causing us to eat a box of Ring Dings to satisfy these 

cravings. The pancreas also secretes bicarbonate into the small intestine to neutralize the stomach 

acid so that it is not still a pH of two when leaving the body, unless you ate a lot of Mexican food 

the night before. 

Along with the pancreas, the gall bladder releases bile, which is produced by the liver and 

stored in the gall bladder. Bile helps with fat digestion and may be seen after a night of hard 

partying, when you vomit up a greenish-yellow substance that to the best of your knowledge, 

you did not ingest earlier.  

The small intestine is where the lion’s share of the absorption of nutrients occurs. The 

small intestine is longer than the large intestine, but smaller in diameter. Inside the small 

intestine are small fingerlike protrusions called villi that significantly increase the surface area of 
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the intestines and allow more nutrients to be absorbed. The beginning third of the small intestine 

is the duodenum, the middle section is the jejunum and the last section before emptying into the 

large intestine is called the ileum.  

Nutrients absorbed by the small intestine that enter the bloodstream are then filtered by 

the liver to remove contaminants and toxins. The liver also stores iron and vitamins A, D, E, K 

and B12. The liver wears many hats, as it regulates cholesterol, breaks down hemoglobin and 

stored glycogen. The liver is relatively tough as organs go and can take a beating, so it is 

protected by the rib cage. It is not immune to damage however, as shown by Joan Kennedy, and 

can be damaged – so be careful with the alcohol or drug use – even over-the-counter drugs like 

Tylenol. 

After the small intestine is done with the remaining junk that is not usable by the body, it 

empties into the large intestine on the lower right side (ascending colon). At this point, the 

material is mostly fiber (non-digestible carbohydrates) and water. The large intestine is mostly 

responsible for removing the water and absorbing B-Vitamins while turning what remains into 

fecal matter, which usually ends up in restaurant ice cubes and salad bars. The feces travel across 

the transverse colon and then to the descending colon. Feces is eliminated through the anus (yet 

another sphincter) and the process from start to finish is complete (after a good wipe). 

Digestion is an amazing process of mechanical and chemical breakdown of food so that it 

can be absorbed by the body.  The entire body relies on the nutrients from the food that we eat, 

and the smooth operation of the digestive system is key to supplying us with the energy we need 

to function. Without even the smallest portion of the digestive system working properly, a vast 

number of problems can occur. The body is a master at taking a solid, adding acid, converting it 

to a liquid, neutralizing the acid that it just added and then reforming it back to a solid that is 

now far less appealing than the original solid you ate. It is truly a miracle.  


