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Health and Fitness in Relation to Carbohydrates
Functions of Carbohydrates
Carbohydrates are biomolecules that can be found in nature. Historically carbohydrates were considered to be restricted to structural polymers and energy stores but complex carbohydrates are now well understood to play a significant role in biological recognition. They’re essential biologically physiologically as energy reserves, as message carriers, and technologically as a way to change the texture and quality of foods (Albersheim, 1983).
Carbohydrates have also been linked to a variety of recognition processes, such as cell to cell adhesion. Carbohydrates are also known as envelope proteins and distinction markers (Cipolla, 2010).
 Complex carbohydrates perform a number of roles for the body which include:
· Source of energy for the body- When carbohydrates are consumed, they are digested and converted into glucose before being absorbed into the bloodstream. Through a variety of complex processes process called respiration, glucose in the blood is taken up by the cell membrane and used to generate a fuel molecule called adenosine triphosphate (ATP).ATP can then be used by cells to fuel a number of metabolic processes. Most body cells can generate ATP from a variety of sources, including carbohydrates and fats in the diet. However, if you consume a diet that contains a number of these nutrients, most of your body's cells would continue to use carbohydrates as their fuel source.
· Acting as stored energy- Excess glucose can be processed for later use if the body has enough glucose to meet its current needs. Glycogen is a stored source of glucose that is mainly present in the liver and skeletal muscle. These polypeptide chains can be released into the bloodstream to provide energy throughout the body while also assisting in the maintenance of regular blood glucose levels in between diets. It's essential for long bursts of elevated exercise. When the body receives all of the carbohydrate it requires and glycogen reserves are exhausted, excess carbs can be converted to triglycerides and processed as fat.
· Muscle preservation- Muscle may be utilized as glucose by being broken down to produce energy where glucose from carbs is not sufficient, but then muscle cells are necessary for body movement. Loss of lean muscle has been linked to poor health and an increased risk of death. One way to avoid muscle mass loss caused by malnutrition is to consume at least enough carbohydrates. These carbs can help to avoid muscle breakdown while also supplying glucose as a fuel source for the brain.
· Promoting digestive health- Dietary fiber, with exception of sugars and starches, does not break down into glucose. This form of carbohydrate, on the other hand, passes through the body undigested. Soluble and insoluble fibers are the two types of dietary fiber. Soluble fiber absorbs water and develops a gel-like material as it travels through the body. This thickens and loosens the stool, making bowel movements more comfortable. It also lessens the straining and discomfort that comes with bowel movements.
· Prevents diabetes and cardiovascular diseases- Excessive consumption of refined carbohydrates is undoubtedly harmful to cardiovascular functions  increases the risk of diabetes Dietary fiber, on the other hand, will help your cardiovascular and blood glucose levels. Viscous dietary fibers bonds to bile salts when it passes via the small intestine, preventing them from becoming reabsorbed. The liver metabolizes cholesterol that otherwise would be in the serum to produce additional bile acids. Furthermore, unlike other carbs, fiber does not increase blood sugar levels (Pearson, 2017).
Carbohydrates classification
Although there are many ways to classify carbohydrates, they are classified in four major groups; oligosaccharides, disaccharides, monosaccharides, and polysaccharides (Davidson, 2021).
The simplest type of carbohydrate is monosaccharides. It’s a form of monomer, or aggregate, that can join with others to form a larger polymer. Monosaccharides may be joined together by glyosidic bonds to form oligosaccharides or polysaccharides, which are larger carbohydrates (BD Editors, 2019).
Carbohydrate chains of 3–10 sugar molecules are known as oligosaccharides. Any sugar polymer can be used to produce oligosaccharides. Few oligosaccharides (such as malt triose) are hydroxylated and consumed in the intestinal tract, but virtually all (non - digestible oligosaccharides) reach the colon intact (Laurentin, 2013).
Any polymer comprising of two compounds bound together is known as disaccharide. Glyosidic bonds bind monosaccharides together. Lactose, Sucrose, and maltose are classified as disaccharides (The Editors of Encyclopedia Britannica, 2021).
A polysaccharide is a big molecule made up of a combination of monosaccharides. Glucose is one example of a monosaccharide. These small compounds are bound together by enzymes to form polysaccharides. It’s also known as a glycan. A linear polysaccharide is a molecule with a monosaccharide chain that runs straight down the center, whereas a branched polysaccharide has branched chains (BD Editors, 2019).
Carbohydrate Metabolism
Digestion 
When chewing, salivary amylase is released, this starts the digestion process. The amylase is present in salivary gland cells and is a digestive enzyme that breaks down starches into monosaccharides and polysaccharides. Because of the minimal exposure, salivary amylase only breaks down 5% of starch. The inhibition of amylase in the acidic atmosphere causes minimal glucose metabolism within the stomach. Under the influence of secretin, pancreatic amylase is produced and released into the ileum, where it works with a combination of enzymes to complete the carbs metabolism phase. Starch is broken down into simple sugars such as maltose in the small intestine. Glucose does not need to be digested further, but oligosaccharides and disaccharides must be digested by enzymes which include; maltase, sucrase, isomaltase, lactase and trehalose present in the microvillus membrane. Glycosylation protects disaccharides from proteolysis, which is why villus enterocytes have a higher concentration of them (Waasdorp, 2020).
Absorption 
The products of carbohydrate digestion must be consumed and transferred to the circulatory system. In most cases, digestion and absorption are related, with enzymes close to the appropriate transporters. The sodium glucose co-transporter is responsible for glucose absorption in the small intestine. Facilitated diffusion completes fructose absorption through the GLUT5 transporter. The sodium glucose transporter, which is located in the small intestine's brush line, effectively transports glucose and galactose from the lumen of the ileum. The sodium and potassium ions located in the enterocyte's membrane produces a salt gradient across the digestive tract cell membrane, which drives glucose transport (Waasdorp, 2020).
Regulation of Glucose Metabolism
The amount of sugars flowing to the bloodstream is balanced by the sugar elimination in circulation, resulting in plasma sugar concentration. The rate of gastric emptying is the key to how rapidly sugars enter the bloodstream. Glycogenolysis is the predominant process by which glucose is made accessible within the first 8–12 hours of fasting. Glucagon aids this mechanism, promoting the appearance of glucose in the bloodstream. Gluconeogenesis produces glucose, which is released from the liver during longer periods of fasting (Stephen et.al, 2004).
Carbohydrate as Fuel during Exercise
The primary role of carbohydrates during physical exercise is to provide fuel.Carbs are the main fuel for the muscles and the brain during exercise, so athletes' performance and recovery are likely to be affected if they don't eat enough of it.Carbohydrates are processed in the liver and muscles as glycogen and used as an energy source for regular exercise. Since glycogen stores are small, it is critical for athletes training at a high level to be completely fueled before beginning any exercise. At the onset of exercise as well as during brief workouts, glycogen is the primary source of energy. The right food will help ensure that the body has enough energy for exercise while also helping recover (British Nutrition Foundation, 2020).
Role of Carbohydrate in Exercise Fatigue
Carbohydrates are essential substrates for muscle contraction during sustained, strenuous exercise, and muscle glycogen depletion and/or hypoglycemia frequently linked to fatigue. The objectives of carbohydrate nutrition strategies pre, during, and after exercise are to maximize the supply of muscle and liver glycogen, as well as blood glucose, in order to preserve carbohydrate accessibility and oxidation throughout exercise. Carbohydrate oxidation during exercise is maintained with adequate carbohydrate availability before, during, and after exercise, and is linked to improved exercise efficiency (Costill, 1992).
Carbohydrate Recommendations for General Vs Athletic Populations
Carbohydrates account for 45 to 65 percent of total daily caloric intake and for a healthy and balanced diet, carbohydrate intake should be chosen wisely. The recommendations for choosing a well-balanced carbohydrate intake include:
· Choosing whole grains- Whole grains are a better source of fiber and other essential nutrients like B vitamins than refined grains. Refined grains undergo a process that eliminates portions of the grain, as well as some nutrients and fiber.
· Consuming fruits and vegetables rich in fiber- Choose whole, organic fruits and vegetables that haven't been sugared. Fruit juices and dried fruits are other alternatives, since they are concentrated sources of natural sugar and therefore have more calories. Whole fruits and vegetables also include fiber, water, and bulk, all of which make you feel fuller while consuming fewer calories.
· Consumption of low-fat livestock and dairy products- Dairy products like cheese, milk, yogurt, and other products are rich in protein and calcium, as well as a number of vitamins and minerals. To minimize saturated fat and calories, the low-fat version is ideal. Also,  dairy products that have been sugared should be avoided or taken in moderation
· Consumption of legumes- . Beans, peas, and lentils are examples of legumes, which are accessible nutritious foods. They’re normally high in folate, low in fat, potassium, magnesium and iron, and they're also high in fiber and beneficial fats. Legumes are high in protein and can be used as a healthier alternative to beef, which has more cholesterol and saturated fat.
· Limiting consumption of added sugars- In small amounts, added sugar is possibly not harmful. However, eating any amount of added sugar has no health benefits. Added sugar should account for less than 10% of the total daily calories (Mayo Clinic staff, 2020).
Total daily carbohydrate intake and timing of ingestion in relation to exercise can be used to determine if an athlete's carbohydrate intake is sufficient for muscle and central nervous system substrate or if carbohydrate fuel sources are restricting for the daily exercise program. Products that contain a special combination of different carbs may help to optimize carbohydrate absorption in high intensity exercises. Carbohydrate consumption during training should be adjusted as per the contests characteristics (Louise et.al, 2011).
Dietary sources of carbohydrates
Grains- common grains include wheat; oats, rice, barley, and cornmeal are some of the most popular grains. Amaranth, buckwheat, triticale, spelt, sorghum, quinoa, millet, faro, bulgur, and grano are some of the rare grains that can be used.
Beans and vegetables- Complex carbohydrates are abundant in potatoes, yams, green peas, water chestnuts, and corn. Fruits- apples, oranges and grapes are some of the most excellent fruits.
Sugar and added sweets- Some of the origins are commercial pasta sauces, salad dressings, sandwich bread, energy and nutrition bars, cereals, and heat-and-eat meals.
Beverages- Soda with added sugar, fruit juices, and sports and energy drinks are examples (Tina and John, 2018).
Carbohydrate and Health
Celiac disease 
Is a disease caused by adverse gluten intolerance which occurs when the small intestine is unable to fully convert the food carbohydrate into a source of energy for the body. This is normally caused by a deficiency of a digestive enzyme (CytoplanBlog, 2017).
Carbohydrate and Fiber
Dietary fiber is primarily necessary to maintain a healthy digestive system. It also aids in the regulation of glucose and cholesterol levels, among other things. Diseases like bowel cancer, diabetes, and coronary heart disease are much less common in countries with historically high fiber diets than in the West (Healthy Eating Club, 2002).
Carbohydrate and lactose intolerance
It’s a digestive condition caused by a lack of ability to digest lactose, the primary carbohydrate present in dairy products. Lactose is poorly absorbed as a result of a decline in lactase activity as people get older. Lactose passes through your intestine undigested if you don't have enough lactase, causing digestive issues. Since this type of lactose intolerance is more prevalent in some populations than others, it may be partly caused by genes. Lactose intolerance affects nearly 75% of the world's population (West, 2017).
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