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Introduction

If I search for the word digestion in a dictionary, I would find ”When you digest food it passes through your body to your stomach, your stomach removes the substances that you need and your body gets rid of the rest.  This is mainly what I will go a bit deeper into. 

I will in this essay write what I am going to eat, what nutrients the food contains, the process from the moment I put it in my mouth until it comes out. I will also explain where all the nutrients and contents of the food will be taken care of and broken down and what we need them for.

This Is Digestion

The digestive system includes organs that change food chemically and mechanically into simple substances that will be absorbable by tissues. This means that the food id dissolved, passed into the bloodstream and carried around to the cells in the body. During the time of the digestion the food transform into building material for the cells inside of the body. 

The food that we eat digest through both mechanical and chemical processes. These forces move the food through the digestive tract and mix it with various secretions. The mechanical process includes the chewing of the food, the churning action of the stomach, and intestinal peristaltic action. Three chemical reactions take place: conversion of carbohydrates into such simple sugars as glucose, breaking down of protein into amino acids, and conversion of fats into fatty acids and glycerol. These processes are completed with help from specific enzymes.

The alimentary canal is a tube that is running through the whole body, and this is where the food id digested. 

My Food

I am going to eat a ham-sandwich, which include the bread, butter and ham. 

The bread will provide me with carbohydrates mainly, but also some protein, vitamin B and iron. The ham consists of a lot of proteins, and some vitamins and also minerals like iron (some fat as well). Finally the butter provides me with mainly fat, but also some vitamins (A, D, E)

The Process

Ingestion
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As we put something in our mouth we ingest it. When we do that the food will be broken down by the teeth (mechanical digestion) and be mixed with saliva, produced by three pairs of salivary glands. The saliva contains something called mucin, a substance that makes the food soft and slippery and facilitate for swallowing. Saliva also contains one enzyme called amylase, which acts on starch. The chewed food is called a bolus.

Swallowing

As you swallow the food, the continuous process is carried out by the autonomic nervous system and the voluntary action is ended once the food reaches the back of the mouth. The food is forced down the oesophagus, which is the part of the alimentary canal that goes from the mouth to the stomach. 

The alimentary canal has got circular muscles that contract and the food is then pushed down the gullet. This process is called peristalsis. 

Right before the bolus reaches the stomach it meets up with the oesophageal sphincter. This is a muscle that open to let food in and closes to keep the hydrochloric acid in your stomach.

The stomach
 When the bolus has reached the stomach the mechanical digestion is continuing. The walls inside the stomach are muscular and the food is dwelled on with muscle contractions. The main function of the stomach is to store food, turn it into a liquid and then release the food in small quantities to the rest of the alimentary canal. Most food absorption though, takes place in the small intestine. 

In the lining of the stomach, glands produce gastric juice. This contains hydrochloric acid and the enzyme pepsin (and also other enzymes such as rennin, and traces of lipase). The hydrochloric acid makes the gastric juice to become acid and inactivated the most bacteria taken in with the food. This acid environment is needed for the pepsin to be able to act on protein and breaks them down to something called peptides. 

Some constituents of gastric juice become active only when exposed to the alkalinity of the small intestine; secretion is stimulated by chewing and swallowing and even by seeing and thinking of food.

The peristaltic movement that I explained above is mixing the food with the gastric juice and make it creamy and liquid. The pyloric sphincter is a circular muscle at the lower end of the stomach and it lets this liquid pass to the duodenum (first part of the small intestine) a little bit at a time. 

Intestine

This is the digestive tract between the stomach and anus. This is divided into two major sections: the small intestine where the most extensive part of the digestion occurs and where the most food products are absorbed; and the large intestine where water is absorbed and from which solid waste material is excreted. The entire intestine is held in place in the abdominal cavity by membranes called mesenteries. The absorption of the nutrients is divided as to 90 percent in the small intestine and the remaining 10 percent take place in the stomach and large intestine. 

Small intestine

As soon as the “food” (which is now a gruel-looking substance) enters the small intestine from the duodenum, some glands in the mucosa (the lining membrane) stimulates to secrete hormones that via the blood transfers to the pancreas (a digestive gland), this hormone is called secretin. These hormones affect the pancreas to secretion. The secretion is composite by a thin basic fluid and viscous enzyme-rich secret. This pancreatic juice neutralises the acid liquid from the stomach. When the enzymes comes in contact with the contents in the intestine, they become active and digest proteins, respectively fat and carbohydrates.

The Bile, which is formed in the liver and stored in the gall bladder, does not contain enzymes. Its task is to facilitate the decomposing and storage of fat. The bile is a concentrated watery fluid of bile salts, which emulsify the fats. The digestive material changes into soluble material that can pass into the bloodstream. The absorption is made easier because of the enlargement of the mucosa and partly because it is provided with intestinal villi. The lining epithelium is semipermeable and the nutrients absorb through that with help from different physical mechanisms. Through the slow process in the small intestine occurs the main absorption of the digested nutrients to the blood (glucose and amino acids) and to the lymph (fatty acids).

Large intestine

The large intestine is divided up into different parts (the caecum, ascending colon, transverse colon, descending colon, sigmoid colon, and rectum). The first part is called appendix. Through the large intestine materials consisting of mainly water, largely cellulose and vegetable fibres, mucus and dead cells, passes. The large intestine The walls in the large intestine does contain glands, but it does secret a mucus that does contain enzymes and the walls has no villi. 
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When the contents in the intestine reach the large intestine, the digestion and absorption is practically already done. But some of the digestion does occur because of the rich amount of bacteria. Bile salts are absorbed and returned to the liver by the blood stream. A lot of water is absorbed in the large intestine and this makes the contents firmer and is passing on to the rectum. The excretion contains of particles from the food that is not able to digest, bacteria’s and some cell waste-material from the intestinal walls. The exit of the rectum is called the anus and it is a round muscle, the anal sphincter that closes the anus. 

	Liver

One of the most important and largest internal organs is the liver. It has many functions, like the synthesis of proteins, immune and clotting factors, and oxygen and fat carrying substances. The main digestive function is the secretion of bile, a solution critical to fat emulsion and absorption. It removes excess glucose from circulation and stores it. It converts excess amino acids into useful forms and filter drugs and poisons from the bloodstream. 

The liver has (unlike other organs) two sources of blood supply. The liver helps the blood to assimilate food substances and to excrete waste material and toxins, as well different hormones. It produces different proteins, including many essential in normal blood clotting. 

Digested amino acids are deaminated (nitrogen is removed) and changes the residue to glycogen. It can manufacture carbohydrates from fat or protein, and make fat from carbohydrates or protein that it releases later.


	Gallbladder

The gallbladder is a muscular organ that serves as a reservoir for bile, present in most vertebrates. The function of the gallbladder is to store bile, secreted by the liver and transmitted from that organ via the cystic and hepatic ducts, until it is needed in the digestive process. The gallbladder is empties through the biliary ducts into the duodenum to aid digestion by promoting peristalsis and absorption and emulsifying fat.


Why, How And Where Is The Food Broken Down?


The human body consists of what we eat. Mainly water, proteins, fats, carbohydrates, mineral salts and vitamins. To be able to get energy to our cells, we have to eat food that contains all these kinds of nutrients. But for these to be able to be absorbed they must be digested to simple compounds. Essential nutrients are those which the body can’t produce itself. We must obtain these from the food we eat. Vitamins, minerals and some fatty acids and amino acids are essential. So is water. These do not produce any energy.


The nutrients that give energy are fats, carbohydrates and proteins. We need energy to all activities inside the body as well as the physical activities. Simply - to be able to grow.

The product of the digested material that I ate (a ham-sandwich) gives me energy. During the process (digestion) inside, the carbohydrates in the bread change to glucose. Glucose is a main source that we need for combustion. 

The butter that I ate consisted mainly of fat, which is in this process changed into fatty acids and glycerol. The fat is stored and is used as a reserve with energy for a longer period of time. Some may ask if it is necessary to ingest fat, because fat can be transformed from carbohydrates as well as protein. As long as you eat the healthy fats – the unsaturated - it is necessary. 

The ham consists mainly of protein, which is changed into amino acids. We need them as building material for the cells. The need depends on age, sex, size and so on. The amino acids are absorbed by the cells and changed back into proteins with help from enzymes.

Enzymes

To understand how the food is being digested in the intestine and how the nutrients convert, it is important to know about the enzymes and their function. They are compounds that consists of partly proteins that occurs in all living cells. Chemical reactions often need high temperatures to be able to work, but the enzymes in the body allows them to happen in 37°C. They regulate the happening of chemical reactions and speed without changing themselves (catalysts). Each enzyme affect only a specific substance or group or specific reaction. Enzyme system affects all reactions taking place inside the body.

	Carbohydrates

Important are sugar (sucrose) and starch. 1g provides 16kJ of energy. The excess is converted to glycogen or fat in the liver and then stored. Sugars are also needed to nucleotides to form DNA.

Used in the cell in the form of glucose – the main fuel. After absorption from the small intestine, glucose is processed in the liver, which stores some as glycogen. 

Fats

Fat is a compact fuel and the excess is stored for later use in the body. Fats and oils are called lipids and they are made up of glycerol + fatty acids. 1g give 39kJ of energy. There are saturated fats, unsaturated fats and polyunsaturated fats. 

Some fats are waxes, steroids and cholesterol.

Fats release twice as much energy as carbohydrates.


	Protein

Primary function is to build body tissue and to synthesise enzymes. Enzymes (proteases) break down animal and plant proteins into nitrogen-containing amino acids. 

Protein molecules consist of amino acids, which are absorbed into the bloodstream and used to build up different proteins. These proteins form part of the cytoplasm and enzymes of cells and tissues. The digestive enzymes disrupt the peptide bonds by which the ingested amino acids are linked, so that they can be absorbed through the intestine into the blood and recombined into the tissue needed. Of the 20 amino acids that make up protein, eight are essential – which means that the body can’t synthesise them. We must get them from the food. Amino acids links together to form polypeptides. 1g gives 17kJ of energy. 




The Breaking Down

As I wrote earlier, the digestion begins in your mouth when the producing of saliva starts. The enzyme amylase in the saliva starts the breaking down of carbohydrates into maltose. The acid juice in the stomach contains the enzyme pepsin that starts to break down the amino acids of the protein to compounds called peptides. 

In the duodenum, the nourishment is being mixed with the gall, which atomise the fat so it can be broken down to glycerol and fatty acids by the pancreas-enzyme lipase. The pancreas trypsine and the intestinal juice peptides treat remaining proteins. Amylase continues to break down the carbohydrates.

The nutrients base compounds are now being absorbed further on in the large intestine.

The absorption

 Almost all the absorption of the nutrients from the food takes place in the ileum (which is the lower part of the small intestine). It has got a large absorbing surface and the mucous membrane contains a lot of blood- and lymphatic vessels. The nutrients that has been digested absorbs through these and transfers with the blood and lymph. The mucous membrane is constructed for an effective absorption. The surface on the intestinal walls has got small outgrowth called villi, which increases the surface area that the nourishment can be absorbed. 

The cells in the mucous membrane select certain types of molecules to pass, but stops other. The nutrients can only be absorbed when the cohydrates has turned into monosaccharides, proteins into amino acids and fats to monoglycerine, fatty acids and glycerol. The absorption differs for each one of these. 

	The absorbed monosaccharides are directly taken up by the blood through capillaries in the intestinal wall and are transported to the liver. The main part is then transported with the blood out to the tissues in the body to be used for carbon dioxide and water (glucose), transpose to fat and amino acids or used in another way in metabolism (all the changes taking place inside a cell).
	The intestinal juice contains peptidases, enzymes that further on breaks down the polypeptides. Remaining peptides are being transformed into simple amino acids inside cells in the mucous membrane. These single amino acids transfers via the blood to be used by the cells to build protein.


	Fats are digested first in the duodenum and have already been separated from carbohydrates and proteins. For the fats to be able to absorb efficiently the fat must be made into smaller parts. When the small fat cells have been absorbed in the cells of the membrane. They will be transferred via the lymph to the blood. Some tissues can directly absorb the fat acids, but the main part is delivered to the liver.




My Own Thoughts

This is a subject where it is very difficult to have boundaries. I have written a little bit over the limit of 2000 words, but I hope it’s ok with you. Actually I could have written even more, because I have found so many different sources that explain in different ways. The worst thing though is to find good translations if I use information in Swedish. But I hope you will understand if you would find words that are strange for you.
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The nutrients main tasks are following: 


Build new cells.


Maintain cell tissue.


Control the chemical reactions inside the body.


Transport substances within the body.


Give energy.
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