AS notes module 1 carbohydrates


Carbohydrates
 
Carbohydrates contain only the elements C, H and O. 

Monosaccharides 
See page 7 J + J for examples

· These are the monomers from which all other carbohydrates are built.

· They are soluble and sweet

· They can move through cell membranes

· They take part in many reactions in cells

· Glucose and fructose are reducing sugars:-

Reaction with Benedict’s

Glucose - formula is C6H12O6 – structure:-

Isomers
There are two forms of glucose – α and β

They have the same atoms but they are arranged differently.

Fructose is also an isomer of glucose.

Disaccharides
Disaccharides are formed when two monosaccharides are joined.
The reaction is a …………………………………………………… reaction.

The bond formed is called a glycosidic bond.

Maltose is made from two molecules of α glucose.

· It is a reducing sugar

· It is the first breakdown product of starch in animal digestion and germinating seeds

· It is produced by germinating barley and is important in brewing beer

Draw the formation of maltose in this box:

	


Sucrose is made from one molecule of α glucose and one molecule of fructose.

· It is a non-reducing sugar – test…
· Sucrose is the sugar that is transported in the phloem

· It is also used for storage in some plants e.g. sugar cane, sugar beet.

Lactose (or milk sugar) is made from one molecule of glucose and one molecule of galactose. 
· It is found only in mammalian milk, and is the main source of energy for infant mammals. 
Polysaccharides
These are …

Joined by…

They are large, not sweet, and insoluble

Starch
· Polymer of ( glucose molecules

· Energy store in plants

· Insoluble

· Mixture of amylose and amylopectin – see J and J page 11

Digestion of carbohydrates

Carbohydrates are digested by a group of enzymes called ................................................

When a polysaccharide is broken down, the type of reaction is…………………………………………

Starch is initially broken down by the enzyme amylase into maltose.

Amylases are produced by the salivary glands in the mouth and by groups of cells in the pancreas.  

It is also present bound to the membrane of the epithelial cells of the ileum mucosa.

Amylase hydrolyses the glycosidic linkages of starch to form the disaccharide maltose and some glucose.

Maltose is then broken down by an enzyme called .............................................. into ..................................................

Maltase is produced by the epithelial cells on the surface of the villi and is bound to the membrane of the microvilli of the epithelial cells.

Other carbohydrases are also found bound to the membranes of the microvilli:

Lactase breaks down …………………………… to ……………………………….. and ………………………………………

Sucrase breaks down …………………………… to ………………………………. and ………………………………………
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