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Reaction of carbohydrate

Oxidation

Since sugars contains alcohol groups ,plus an aldehyde or ketone group
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The aldehyde group of an aldose may be oxidized to a carboxyl group with bromine
water forming an aldonic acid

|CHO COOH
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D- gluconic acid

The aldonic acid ,when heated ,readily lose water to form an equilibrium
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Calcium gluconate is valuable as dietary supplement for the oral administration
of calcium .

Another oxidation product of aldoses is uronic acid .it is formed by the oxidation
of the primary alcohol group to a carboxy/ group .it is very difficult to synthesize
uronic acid from aldoses because the aldehyde group readily undergoes oxidation
in contrast ,uronic acids are synthesized in significant quantities by enzyme systems.

Glucuronic acid is found as a constituent of certain poly saccharides
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It is importance in the body arises out of the detoxication of substance
such as phenol by formation of glucuronides
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D-glucuronic acid a-phenolglucuronide
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The oxidation of aldoses with an oxidant such as conc.HNO3 produces
a dicarboxylic acid with the same number of carbon atoms.
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D-galactaric acid
(mucic acid)

Mucic acid occurs naturally in ripe peaches and pears . Similarly ,L-tartaric
acid occurs as the mono potassium salt in the juice of grapes .the sodium
potassium salt is know as Rochelle salt .

The ketoses ,when oxidized , break at the carbonyl group to form two acid ;
fructose for example ,yields glycolic and trihydroxy butyric acid.

Reduction

The reduction of the carbonyl group of mono saccharide leads to the
corresponding polyol . this may be accomplished by electrolysis b S Jidailly &5

Of an acidified solution of the sugar or with sodium amalgam and water
the polyols formed from the hexoses are:
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D-Glucose D-Fructose A — D-Galactose
CH20H CH20H H20H
H— C— OH HO —C —H H—|C—0H
HO— CH HO—C —H HO— f_ H
H— COH H— C——OH Ho_f_ H
H— COH H——C —OH H— |C— OH
CH20H CH20H CH20H
D-Sorbitol D-Mannitol D-Dulcitol

Fructose forms both sorbitol and Mannitol because of the formation of
an additional asymmetric carbon atom  4dla) dlilia 2 03,3 during the
reduction process . Thus, sorbitol and Mannitol or epimers .
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The polyols are :
- crystalline solids
- soluble in water
- ranging in taste from faintly caly Sweet to very sweet.

Their distribution in nature is limited to plants and they occur in both
free and combined form . Glyeerol occurs in fats and other lipids .
Erythritol occurs combined as esters in algae and grasses .Ribitol occurs
universally in the form of its derivatives ribotlavin, flavin mononucleotide
and flavin adenine dinucleotide . D-Sorbitol(glucitol) is one of the most
widespread of the naturally occurring polyols . itis found in many fruits
including apples ,pear skis ,cherry s ,plum d#£x |, and peach &%
D-mannitol is widely distributed in plant tissues but rarely occurs in fruit .
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Dulcitol is found in Madagascar manna il Gall

Sorbitol and mannitol are prepared in large quantities and have
widespread commercial applications.
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Condensation with phenyl hydrazine

Aldoses and ketoses react with phenyl hydrazine in two steps ,the first step
being a condensation with the carbonyl group to form a phenyl hydrazine :
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D-Glucose 4
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Phenyl hydrazine H— C— OH
CH20H

D-Glucose phenyl hydrazone

Heating with an excess of reagent rapidly converts

the hydrazones into the yellow osazones ] H|C: N™H
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D-Glucose phenyl hydrazone + 2 | —_— H | OH D-Glucose phenyl
\ 0sazone
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The conversion of an aldose to a ketose is a synthetic reaction of some
importace . this conversion is effected by hydrolysis of the osazones to yield
an osone with subsequent reduction of the aldehyde group to form ketose
the conversion of D-glucose osazone to D-fructose is an example of this
reaction .

H —c\:o |CH20H
c_Oo c—o
| |
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D-Glucosone
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If one substitutes methyl phenyl hydrazine for phenyl hydrazine in the
preparation of osazones it will be observed that only ketoses will react
this reaction often serves to distinguish between an aldose and a ketose.

Action of alkalies upon sugars

Three types of reaction can take place in alkaline solutions of sugars .
they are :

a-isomerization,
b-cleavage into smaller fragment ,and



c-internal oxidation —reaction and rearrangement
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Reducing sugar tautomerize to form an enediol salt when allowed to
stand for several hoursin a dilute alkaline solution (0.05N)
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1,2 — Enediol Enediol salt
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If the enediol salt is acidified ,a mixture of all three sugars will be

obtained .the rearrangement of related sugars in dilute alkaline solution is
referred to as the Lobry de Bruyu- van Ekenstein reaction
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