
CARBOHYDRATES
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×Carbohydratesarethe mostabundantbiomoleculeson Earth.

×Carbohydratesarepolyhydroxyaldehydesor ketones,or substances

that yieldsuchcompoundson hydrolysis.

×Many, but not all, carbohydrates have the empirical formula

(CH2O)n; somealsocontainnitrogen,phosphorus,or sulfur.
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×Eachyear, photosynthesisconverts more than
100 billion metric tons of CO2 and H2O into
celluloseandother plant products.
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Functionsof Monosaccharides

×Certaincarbohydrates(sugarand starch)are a dietary staple in

mostpartsof the world, andthe oxidationof carbohydratesis the

centralenergy-yieldingpathwayin mostnonphotosyntheticcells.

×Carbohydratepolymers (also called glycans) serve as structural

and protective elementsin the cell walls of bacteriaand plants

andin the connectivetissuesof animals.

×Other carbohydrate polymers lubricate skeletal joints and

participatein recognitionandadhesionbetweencells.

×Complexcarbohydratepolymerscovalentlyattached to proteins

or lipidsact assignalsthat determinethe intracellulardestination

or metabolic fate of these hybrid molecules, called

glycoconjugates.
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×There are three major size classes of carbohydrates:

monosaccharides,oligosaccharides,andpolysaccharides.

×Monosaccharides, or simple sugars, consist of a single

polyhydroxyaldehydeor ketoneunit.

×The most abundant monosaccharidein nature is the six-carbon

sugarD-glucose, sometimesreferredto asdextrose.

×Monosaccharidesof four or more carbons tend to have cyclic

structures.
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×Oligosaccharidesconsist of short chains of monosaccharideunits, or

residues,joinedby characteristiclinkagescalledglycosidicbonds.

× The most abundant are the disaccharides,with two monosaccharide

units.

× Typicalis sucrose(canesugar),whichconsistsof the six-carbonsugarsD-

glucoseandD-fructose.

× All commonmonosaccharidesanddisaccharideshavenamesendingwith

the suffixά-ose.έ

× In cells,most oligosaccharidesconsistingof three or more units do not

occur as free entities but are joined to nonsugarmolecules(lipids or

proteins) in glycoconjugates. 6



×Thepolysaccharidesare sugarpolymerscontainingmore than 20

or somonosaccharideunits; somehavehundredsor thousandsof

units.

×Somepolysaccharides,suchascellulose,are linear chains; others,

suchasglycogen,arebranched.

×Bothglycogenandcelluloseconsistof recurringunitsof D-glucose,

but they differ in the type of glycosidiclinkageand consequently

havestrikinglydifferent propertiesandbiologicalroles.
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Monosaccharides
×Thesimplestof the carbohydrates,the monosaccharides,are either

aldehydesor ketoneswith two or morehydroxylgroups.

×The simplest monosaccharidesare the two three-carbon trioses:

glyceraldehyde,analdotriose, anddihydroxyacetone,a ketotriose
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×These two compounds are structural isomers, tautomers, and 
could be turn each other via enediolintermediate. 
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×Monosaccharidesare colorless,crystalline solids that are freely
soluble in water but insoluble in nonpolar solvents. Most have a
sweettaste.

×Monosaccharideswith four, five, six, and sevencarbon atoms in
their backbonesare called,respectively,tetroses, pentoses, hexoses,
andheptoses.
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MonosaccharidesHaveAsymmetricCenters

×All the monosaccharides except dihydroxyacetonecontain one 
or more asymmetric (chiral) carbon atomsand thus occur in 
optically active isomeric forms. 

×In general, a molecule with n chiral centers canhave 2n

stereoisomers.

×The simplest aldose, glyceraldehyde, containsone chiral center 
(the middle carbon atom) andtherefore has two different optical 
isomers, or enantiomers.
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×To representthree-dimensional sugar structures on paper, we 
often use Fischer projection formulas.

×In Fischer projection formulas, horizontal bonds Projectout of 
the plane of the paper, toward the reader; verticalbonds project 
behind the plane of the paper, awayfrom the reader. 
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×Thestereoisomersof monosaccharidesof eachcarbon-chain length can
be dividedinto two groupsthat differ in the configurationabout the chiral
centermostdistantfrom the carbonylcarbon.

×Thosein which the configurationat this referencecarbonis the sameas
that of D-glyceraldehydeare designatedD isomers,and those with the
sameconfigurationasL-glyceraldehydeareLisomers.

×In other words,when the hydroxylgroup on the referencecarbonis on
the right (dextro) in a projection formula that has the carbonylcarbonat
the top, the sugaris the Disomer; whenon the left (levo), it is the Lisomer.

×Most of the hexosesof livingorganismsareDisomers.
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Fisher Projection Formulas of D-Aldoses
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