SACCHARIDES AND SWEETENERS
THE MOST IMPORTANT SACCHARIDES IN FOODS 
· monosaccharides  - glucose and fructose

· disaccharides – sucrose, lactose

· polysaccharides – starch, glycogen, cellulose, proteoglycanes, glycoproteins

 THE ORAL CAVITY METABOLISM

· Salivary enzymes metabolising saccharides. 

· Enzymes of oral microorganisms

Salivary enzymes 

α-amylase - hydrolyses polysaccharides containing α 1, 4-glycosidic bond, starch and glycogen – low importance due to the passage of the food quickly from the oral cavity. 

Bacterial enzymes 

· degrade saccharides 

extracellularly  - hydrolysis of dextrans (polyglycan, polyfructan), sucrose

intracelullarly - anaerobic glycolysist resulting in the production of acids 

·  synthesising polysaccaharides 

extracelullarly  - polyglycan and polyfructan   

intracelullarly – glycogen

From the point of view of the tooth decay the most dangerous sweetener is sucrose.
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SUBSTITUTIVE SWEETENERS
Polyols – „Sugar Alcohols

Those compounds are formed mainly by the reduction of the aldehydic group or the oxo group of the corresponding saccharides. Their sweetness is lower than that of sucrose with exception of xylitol. Their caloric content is also lower. Their cariogenic affect is low. They are used in tooth pastes, chewing gum The greatest attention is paid to xylitol because it does not form acids.

Sorbitol is product of  reduction of glucose or fructose and is partly metabolised by Str. mutans.

Mannitol (reduction of mannose) is very slowly metabolised by oral microorganisms.

Xylitol is formed from a pentose –  xylose and is not metabolised by oral microorganisms.  It costs 10x more than sucrose. 

Maltitol and lactitol could be used (derived from disaccharides.

[image: image2.wmf]O

H

O

H

O

H

O

H

O

H

CH

2

H

2

C

H

H

H

                                                                    Xylitol

LOW CALORIC SWEETENERS

Sacharin – historically the oldest sweetener  (derivative of benzoisothiazol), is 300x sweeter than sucrose.  In the 70th it was labelled as a potential carcinogenic substance, which was not later confirmed by the FDA in USA and was again at use in the 90th. 
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Acesulfam  K – (derivative of oxathiazin), 200x sweeter than sucrose, has a good temperature stability and can used for baking.
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Aspartam  - dipeptide that contain aspartic acid and a methyl esterified phenylalanine, known as NutraSweet (discovered in the year 1965), 180x sweeter than sucrose – food containig these sweetener is contra indicated for patients suffering from Phenylketonuria, the inborn error of phenylalanine metabolism
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Neohesperidin – derivative of mannose and glucose and substituted phenols, 2000x sweeter than sucrose 

Thaumatin – basic protein extract from fruits of tropical plant Thaumatococcus danielli, 2000x sweeter than sucrose
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Cyclamate –  a derivative of cyclohexylsulfamoic acid,  30x sweeter than sucrose. Cyclamate is not recommended for possible carcinogenicity.

Sucralose – a chlorinated derivative of  sucrose, 600 x sweeter than sucrose It is not degraded and metabolised in the digestive tract and is not metabolised by oral microorganisms.

