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Carbohydrates 
Carbohydrates are the most abundant bimolecular on Earth. Each year, photosynthesis converts more than 100 billion metric tons of CO2 and H2O into cellulose and other plant products. Insoluble carbohydrate polymers serve as structural and protective elements in the cell walls of bacteria and plants and in the connective tissues of animals. 
Monosccharides 
 Monosaccharides, or simple sugars, consist of a single polyhydroxy aldehyde or ketone unit.  If the carbonyl group is at an end of the carbon chain (that is, in an aldehyde group) the monosaccharide is an aldose; if the carbonyl group is at any other position (in a ketone group) the monosaccharide is a ketose .
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Monosccharides: 
Monosaccharides, are either aldehydes or ketones with two or more hydroxyl groups. The most abundant monosaccharide in nature is the six-carbon sugar D-glucose, sometimes referred to as dextrose. Monosaccharides of more than four carbons tend to have cyclic structures. 
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Representative monosaccharides 
(a)Two trioses, an aldose and a ketose. The carbonyl group in each is shaded. (b) Two common hexoses are glucose and fructose. (c)Pentoses are components of nucleic acids. D-Ribose is a component of ribonucleic acid (RNA), and 2-deoxy-Dribose is a component of deoxyribonucleic acid (DNA).
Chemical properties: 
•Monosaccharides are colorless. 

•Crystalline solids that are freely soluble in water. 

•But insoluble in nonpolar solvents. •Most have a sweet taste. 
Oligosaccharides 
•Oligosaccharides consist of short chains of monosaccharide units, or residues, joined by characteristic linkages called glycosidic bonds. •The most abundant are the disaccharides, with two monosaccharide units. •The two monosaccharides joined covalently by an O -glycosidic bond, which is formed when a hydroxyl group of one sugar reacts with the anomeric carbon of the other. 
•This reaction represents the formation of an acetal from a hemiacetal. 
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Polysaccharides 

The polysaccharides are sugar polymers containing more than 20 or so monosaccharide units, and some have hundreds or thousands of units. 
Some polysaccharides, such as cellulose, are linear chains; others, such as glycogen, are branched. Both glycogen and cellulose consist of recurring units of D-glucose. Most carbohydrates found in nature occur as polysaccharides; polysaccharides, also called glycans, which are divided to two classes:
1.Homopolysaccharides contain only a single type of monomer; 
2.Heteropolysaccharides contain two or more different kinds.

[image: ]

Homosaccharides 
•Some homopolysaccharides have a significant as storage forms of monosaccharides that are used as fuel; starch and glycogen are homopolysaccharides of this type. 
•Other homopolysaccharides (cellulose and chitin, for example) serve as structural elements in plant cell walls and animal exoskeletons. 


Glycolysis
Glycolysis is a series of reactions that extract energy from glucose by splitting it into two three-carbon molecules called pyruvates.
Glycolysis is a catabolic process of glucose hydrolysis needed for energy and biosynthetic intermediates, whereas gluconeogenesis is a glucose production process important for maintaining blood glucose levels during starvation.
Gluconeogenesis
Gluconeogenesis is a metabolic pathway that results in the generation of glucose from certain non-carbohydrate carbon substrates. It is a ubiquitous process, present in plants, animals, fungi, bacteria, and other microorganisms. Gluconeogenesis is a continual process in carnivores and ruminant animals, therefore they have little need to store glycogen in their liver cells. Of the amino acids transported to liver from muscle during exercise and starvation.
Glycogenolysis
Glycogenolysis is the biochemical pathway in which glycogen breaks down into glucose-1-phosphate and glucose. The reaction takes place in the hepatocytes and the myocytes. The process is under the regulation of two key enzymes: phosphorylase kinase and glycogen phosphorylase.
Glycogenesis
Glycogenesis is the process of glycogen synthesis, in which glucose molecules are added to chains of glycogen for storage. This process is activated during rest periods following the Cori cycle, in the liver, and also activated by insulin in response to high glucose levels.
How are polysaccharides metabolized?
Polysaccharides and disaccharides are digested by different enzymes produced in the digestive tract. The polysaccharides are broken down to oligosaccharides and the simple sugars are disaccharides that are further digested to form monosaccharides.
What process is used in the digestion of disaccharides and polysaccharides?
Hydrolysis
As disaccharides travel through the body they are broken down into simple sugars, or monosaccharides, by a process called hydrolysis. This process is facilitated by enzymes called maltases, sucrases, and lactases. These different enzymes help to break down different types of sugars in the body.
Can disaccharides go through glycolysis?
Lactose, sucrose, and maltose are disaccharides that can be hydrolyzed into monosaccharaides and then enter the glycolysis.
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The energy for various functions of the human body comes from the nutrient molecules that have been broken down, in a process called metabolism. Metabolism comprises of two major parts: anabolism (building up, also called biosynthesis) and catabolism (breaking down).
Energy from foods
In humans, the body’s energy comes from the fats, carbohydrates, and proteins in foods. Of the three organic molecules, fat is the most concentrated source of energy because it furnishes more than twice as much energy for a given weight as protein or carbohydrate.
Energy requirements are ordinarily expressed in terms of calories or kilocalories. A kilocalorie (kcal) is the amount of heat energy required to raise the temperature of one kilogram of water by one degree Celsius. Fat provides the most energy per mass, at 9 kcal/g, followed by proteins and carbohydrates (4 kcal/g) and hydrated carbohydrates (1.3 kcal/g). Lipids are broken down into fatty acids, proteins into amino acids, and carbohydrates into glucose. These products then undergo redox reactions.
The Basal Metabolic Rate (BMR) is the heat eliminated from the body at rest when temperature is normal. An average person requires 2,000-2,400 Calories per day, while a large man doing heavy work may require up to 6,000 Calories per day. Children’s energy needs vary widely based on their age, size, and activity level.
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