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[bookmark: _Int_ol5qaYMv]Describe the processes involved in digestion and absorptions of protein  
Digestion is a process within the body that is used to breakdown food into particles to ensure that the food we eat is small enough to pass through a barrier known the gastrointestinal system, this allows the food and nutrients to be carried around the body (McQuilken, 2021). The nutrients that we consume are digested by the body in different ways and the digestive system has specific mechanisms to ensure the absorptions and digestion of these nutrients (Jackson & McLaughlin, 2009). Within this essay the process involved in the digestion and absorption of protein will be discussed. 

The process of digestion begins in the mouth during mastication where the food we eat is chewed and broken down (Jackson & McLaughlin, 2009), this is an example of mechanical digestion. Within the mouth saliva is secreted which helps to moisten and dissolve food to make it easier to swallow (Scanlon, Valerie & Sanders, 2018). Another type of digestion is chemical digestion, and this is where digestive enzymes work on breaking down the food particles (Scanlon, Valerie & Sanders, 2018). The next stage is through the esophagus where peristalsis takes place, this is where circular muscles contract and relax involuntarily to help push food along (Patel & Thavamani, 2023), the esophagus isn't part of digestion but seen more as a passageway for the food (Patricia, Justin & Dhamoon, 2019). 
After your food passes through the esophagus it enters the stomach, here is where we see more support in digesting proteins. Within the stomach pepsin plays a role in the digestion of proteins, and this is secreted by the gastric chief cells, it is the low level of pH which activates pepsinogen (MacFarlanen, 2018). Pepsin can ‘break down protein into smaller peptides and amino acids” (Heda, Toro, & Tombazzi, 2019) so that they can be absorbed more efficiently into the small intestine. Proteolysis occurs in the stomach however this isn't extremely efficient and is predominantly used to secrete aromatic amino acids and peptides, these send signals to the gut sensing systems (Loveday, 2023). Another mechanism that occurs in the stomach is when the stomach muscles mix the food and liquid present with digestive juices in the stomach to produce chyme (NIDDK, 2017). Chyme is then slowly excreted into the first part of the small intestine known as the duodenum, and this is where the chyme combines with pancreatic enzymes (Jackson & McLaughlin, 2009) the mix of the chyme and enzymes helps to bring the pH levels neutral (Loveday, 2023). A part of the digestive system that works alongside the duodenum is the gallbladder, here the bile that is made by the liver moves into the small intestine, however it is used mainly to aid the digestion and breakdown of fats (NIDDK, 2017). 
[bookmark: _Int_RaeY0V3W]The chyme being in the duodenum leads to an important part of protein digestion and absorptions which occurs in the small intestine, and this is where most proteins are digested and absorbed (Dallas, Sanctuary, Qu, et al., 2017). It is important to know that transportation of amino acids in the small intestine can only occur if they are single amino acids or short polymers of 2/3 amino acids (MacFarlane, 2018). The pancreatic enzymes secreted by the pancreas have a big role in the digestion of proteins within the small intestine, examples of these enzymes are chymotrypsin and trypsin and these help with the breakdown of polypeptide chains (McQuilken, 2021), the breakdown of these polypeptide chains occurs in the lumen of the small intestine and results in the creation of amino acid chains known as oligopeptides (MacFarlane, 2018). After the proteins have been digested in the duodenal and jejunal lumen they are small enough to be absorbed, however for the remaining polypeptide chains there are other enzymes known as brush-border enzymes which perform hydrolysis which allows the polypeptide chains to be diffused (Jackson & McLaughlin, 2009).
[bookmark: _Int_OY7ocOWY][bookmark: _Int_PA8qNcl7]The absorption of amino acids is specific to their chemical properties, and they are absorbed via membrane transporters, the majority of acidic and neutral amino acids can be transported by facilitated diffusion through sodium linked transporters, and these can be found on the apical surface of enterocytes (McQuilken, 2021). An enterocyte is an epithelial cell found on the inner surface of the small intestine. Similarly, within the small intestine there are additional enzymes within the enterocytic cytosol which have the ability to split dipeptides and tripeptides down to amino acids, this gives them the ability to be absorbed into the blood stream from the enterocytes basolaterally (Jackson & McLaughlin, 2009). The next stage of the digestive system is the large intestine and the rectum, colon and anal canal are all parts of this, here is where the proteins that have made it through the other stages or were too large to be digested arrive, however the colon does not secreted proteases that can digest proteins (InformedHealth, 2018)) due to this the proteins that arrive at the colon result in incomplete protein utilisation (InformedHealth, 2018). This means that these proteins do not contribute any nutritional value and are not absorbed into the body (InformedHealth, 2018). The final stage of the digestive process ends with the secretion of faeces, this moves through the rectum and out of the anus. This is how the remaining proteins leave the body along with other waste products that the body does not need (Loveday, 2023). 

[bookmark: _Int_a8jwGjBG]From the research above it is clear that the digestion and absorption of proteins plays a big role in providing functions for the body for example growth and repair, energy and strength. The digestion of protein in the body mainly occurs within the small intestine where pancreatic enzymes break proteins down into small amino acids, however without every part of the digestive system it would not be possible, for example the complexity of stomach pH and the mixing of chyme and enzymes to ensure the breakdown of protein. This shows how important it is to ensure individuals look after their digestive system by eating healthy and staying active. 
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