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Describe the processes involved in digestion and absorption of proteins.

Digestion is a process where food is broken down into smaller, more absorbable molecules to be transferred through the body by using a series of organs to assist. Digestion is a complex system within the human body that holds vital sections that are detrimental to humans. This system allows nutrients to be passed through the body to ensure humans have the right nutrients to survive. The process of protein absorption will be discussed.
[bookmark: _Int_9h0qzNZT][bookmark: _Int_eMnOqNcA][bookmark: _Int_QaTDlsNH][bookmark: _Int_Jr4W8qvq][bookmark: _Int_nVPhdVHp][bookmark: _Int_xXUSsF49][bookmark: _Int_0SdOvqbw][bookmark: _Int_UC7Cv2Fe]Digestion is a process where foods are broken down mechanically and chemically. Mechanical digestion is essentially chewing and breaking down of food into smaller particles (Patricia and Dhamoon, 2022). Chemical digestion is the use of enzymes, turning food into an absorbable form that can be transferred into the bloodstream (Patricia and Dhamoon, 2022). Saliva is a vital part of digestion as it aids this first process in the mouth (Zang, Wang and Chen, 2022, p.1). Proteolytic enzymes are not present in salivary secretions; protein is not absorbed in the mouth (Jackson and McLaughlin, 2009, p.234). The GI tract (gastrointestinal) has created a number of defence mechanisms due to the damage of mucosa from the mechanical and chemical process of the system. The defence mechanism creates a mucosa barrier and a regular renewal of the epithelial lining (McQuilken, 2021, pp.336-338). There is no digestion in the pharynx, yet it is a passageway connecting the oral cavity to the esophagus. Once food is in the esophagus, peristalsis occurs to ensure food moves in one direction, towards the stomach. As humans see or smell food, gastric juice is secreted in the stomach to ensure there is some present before food arrives. The pyloric sphincter has significant importance as it contracts when the stomach is churning food to prevent the back up of intestinal contents into the stomach (Scanlon and Sanders, 2018, p.377). According to MacFarlane (2018) proteins are absorbed as amino acids and small peptides that are broken down to amino acids within cells. Protein is absorbed in the stomach through inactive proteases which are secreted by the stomach's cells. These inactive proteases are converted to active pepsins by the low pH in the stomach, splitting proteins and polypeptides into amino acids and smaller peptides (Jackson and McLaughlin, 2009, P.234). According to Jager et al., (2020) the type of protein affects absorption of amino acid, with animal proteins being more efficient with absorption compared to plant-based proteins. Furthermore, food is further broken down and proteolysis is started in the stomach by the acts of pepsin and acid as well as peristaltic mixing. Food materials act as a buffer, which therefore the pH of the stomach usually rises after a meal and then falls because of gastric secretions. (Loveday, 2022, p.545). Digestions occurs in the small intestine which has three sections; the duodenum, jejunum and the ileum. The end result of digestion here is called chyme which is absorbed into the blood and lymph (Scanlon and Sanders, 2018, p.377). Protein is absorbed in the small intestine, specifically, the duodenal and jejunal lumen where protein is rapidly converted to small polypeptide chains and single amino acids, which are important for absorption (Jackson and McLaughlin, 2009, P.234). Amino acids present in the bloodstream are utilized by peripheral tissues to produce specific types of proteins for each tissue. An adult's gastrointestinal tract effectively prevents the absorption of large molecules e.g. proteins. Another important consideration is that absorbing protein at the oligopeptide stage avoids a critical competitive point for the uptake of smaller molecules. Interactions among dipeptides and tripeptides are considerably weaker therefore, a significant portion of protein absorption occurs before it is fully hydrolysed, minimising competition and delay in absorption (Wapnir, 2024, pp. 4-6). Proteases in the lumen break down dietary protein into short peptides and amino acids during transit through the ileum. Bile and pancreatic enzymes are added to gastric chyme in the duodenum, along with bicarbonate, which brings pH close to neutral. Additional bicarbonate, water, and mucus secretions are added in the jejunum and ileum (Loveday, 2022, p.545). The liver sources bile production through small bile ducts, to form large ducts and finally to form the hepatic duct, which removes the bile out of the liver (Scanlon and Sanders, 2018, p.378). The gallbladder's main function is storing bile from the liver until needed in the small intestine (Scanlon and Sanders, 2018, p.378). The pancreas produces enzymes that aid the digestion of the three types of complex food molecules; proteins, fats and carbohydrates (Scanlon and Sanders, 2018, p.380). According to Loveday (2022) insulin stimulates amino acid consumption into muscle for tissue synthesis yet, amino acids stimulate insulin release into the pancreas therefore, amino acid homeostasis is intrinsically connected to glucose homeostasis. In the small intestine, where pancreatic acinar proteases are the primary enzymes in proteolysis, gastric pepsins lose their ability to function due to the neutral pH environment. Inactive precursor enzymes such as trypsinogen, these powerful proteolytic enzymes are released in the pancreatic fluids to stop the pancreas from auto digesting (Jackson and McLaughlin, 2009, P.234). The large intestine is also known as the colon, where no digestion takes place, yet has a vital role of absorbing water, minerals and electrolytes from any waste material (Azzouz and Sharma, 2023, p.1). For amino acids in food proteins, true ileal amino acid digestibility values of >80% are typical yet, little amount of protein or peptides may travel into the large intestine, especially if dietary fibre enhances digesta viscosity (Loveday, 2022, p.545). The rectum and anal cavity make up the final segment of the large intestine. The intestinal mucosa secretes mucus, which facilitates the transit of faeces (Scanlon and Sanders, 2018, p.384). 
To conclude, the digestive system is critical for the breakdown of food and the absorption of necessary nutrients, which protein is a major component. Enzymes and mechanical mechanisms combine to break down proteins as soon as food reaches the mouth. Proteins are further broken down into smaller peptides and amino acids by gastric fluids once they reach the stomach. The main location for protein absorption is the small intestine, where peptides are broken down into amino acids by pancreatic and digestive enzymes. After passing through the intestinal walls, these amino acids enter the bloodstream and are utilised by the body for several processes; muscular growth, tissue repair, and enzyme synthesis. Effective digestion and absorption of protein are vital for health since proteins serve as the fundamental components of the body’s cells and tissues. Interruptions in this process can result in nutritional deficiencies and different health problems. Consequently, it is important to uphold a healthy digestive system to ensure adequate protein absorption and overall health.
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