Biological Molecules – Carbohydrates

· Carbohydrate – molecules made of hydrogen, carbon, and oxygen used as a short-term form of energy for the cell. It has a general formula Cn(H2O)n

· Cellulose – Polysaccharide that is the primary structural component of plant cell walls. See diagram 1.

· Dehydration synthesis – When two monomers fuse together to form a polymer with water. (ie: glucose + fructose → sucrose + water) See diagram 2.
· Hydrolysis – The “reverse” of dehydration synthesis; a polymer splits into two or more monomers by adding water. See diagram 2.
· Disaccharide – Two monosaccharide molecules forming one molecule via dehydration synthesis. Common disaccharides include maltose (two glucose), sucrose (glucose + fructose), and lactose (galactose + glucose).
· Glucose – A monosaccharide used to make ATP via mitochondria. Glucose is an example of pentose, or a 5-carbon sugar. Animals get glucose by eating foods, whereas plants make it naturally in the chloroplast. See diagram 3.
· Glycogen – Complex polysaccharide made of glucose in “storage form” in animal cells. It is produced in the liver and released in the blood.
· Maltose – Disaccharide made of glucose.
· Monomer – A single unit molecule.
· Monosaccharide – A simple sugar grouped by the number of carbons they contain. (ie: pentose = 5-carbons, hexose = 6-carbons). Common monosaccharide molecules include glucose, fructose, and ribose.  See diagram 6.
· Organic – Organic compounds in biology contain carbon, oxygen, and sometimes hydrogen.
· Polymer – Multiple unit molecules.
· Polysaccharide – Carbohydrates that contain a long chain of monosaccharide molecules, usually repeating glucose subunits. Common polysaccharide molecules include starch, glycogen, cellulose, and chitin.
· Starch – Complex polysaccharide that is the storage form of glucose in long, straight chains found in plant cells. See diagram 5.
Diagram 1: Cellulose
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Its rotating bonds make it unique to other polysaccharides. Humans cannot properly digest cellulose without roughage, or fibre, which also prevents colon cancer.

Diagram 2: Dehydration synthesis/Hydrolysis
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To the left is dehydration synthesis. To the right is hydrolysis.
Diagram 3: Glucose
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This is the complex diagram. Simpler diagrams have less detail. 

Diagram 4: Glycogen
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Glycogen has multiple side branches compared to starch.
Diagram 5: Starch
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Compared to the structure of glycogen, this structure is not as complex.

Diagram 6: Monosaccharide molecules
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These are examples of simpler diagrams. Diagrams can go as simple as only having the “lines” and the molecules that are at each “corner” that are not carbon (as shown in these ones).

Carbohydrates have five characteristics about them:

1. All carbohydrates are soluble in water, whether simple or complex.

2. Used as quick fuel sources for short-term energy.

3. Can be stored for future usage.

4. Cell membrane markers used for cell-to-cell communication and recognition.

5. Strong structural material.
