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Carbohydrates

Sucrose is a white crystalline solid, m.p. 180° C
melting point, it forms a brown substance known as ¢
sucrose, the product being almost pure carbon. Suc )
being +66:5°. On hydrolysis with dilute acids sucre
D(+ )-glucose and D(— )-fructose: 1

C,,H,,0,,+H;0 L CeH 12
glu

Since D(— )-fructose has a greater specific rotation than
levorotatory. Because of this, the hydrolysis of can
sugar (this is not to be confused with the Walden inv
sugar. The inversion (i.e., hydrolysis) of cane-sugar ma
which is found in yeast.

Controlled oxidation of sucrose in alkaline solutio
of sucrose with nitric acid under different conditions g
(40%), or glucaric acid (30%). Hydrogenation of su:
mixture of mannitol and sorbitol (these may be sepa

Sucrose is not a reducing sugar, e.g., it will not reduc
oxime or an osazone, and does not undergo mutar
aldehyde group of glucose nor the ketonic group of fr
structure of sucrose is one in which two molecules,
aldehyde group of the former and ketonic group of the I
further work, and sucrose has been shown to be a-D-
a-glucose is linked to f-fructose).

(+ )-sucroée

It should be noted that the fructose molecule in suc
when sucrose is hydrolysed, it is the pyranose form o

Maltose (malt sugar), C{,H,,0,,, is produced
enzyme diastase) on starch:

diasta

(CeH 404), + gHZO

Maltose is a white crystalline solid, m.p. 160—165°C“ 1
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Carbohydrates

Lactose (milk-sugar), C,,H,,0,,, occurs in the I
mercially from whey by evaporation to crystallisa
manufacture of cheese. .

Lactose is a white crystalline solid, m.p. 203°C (W
dextrorotatory. It is hydrolysed by dilute acids or by
mixture of D(+ )-glucose and D( + )-galactose. Lact
osazone and undergoes mutarotation. It is 4-O
should also be noted that lactase is a -glycosidase,
be identical with emulsin). LE

CH,OH

HO/— <

H
OH H
H H

H OH

H CcH,0H

(+ )-lactose; f3-a

Sucrose, maltose and lactose are three disacchari
prepared from cellulose. Two other disaccharides which
trisaccharide raffinose), and gentiobiose (from the trisacch:
disaccharides in that the two monosaccharide molec
aldehyde carbon atom being number one) of the reduc

CH,OH OH H
HOA/~CH H OH
H H HO
OH H H
H O—H,CY,__/H

OH OH

melibiose (-anomer)

Polysaccharides

The polysaccharides are high polymers of the mon i
that may range from a few thousand o several mill

Inulin occurs in many plants, ¢.g.. in the roots of the
certain lichens. It is a white powder. insoluble in cold ws
which does not form a gel on cooling. Inulin solution
hydrolysed by dilute acids to (- )-fructose. Thus inuli
(obtained by chemical methods). ‘ e



Carbohydrates

H,00s)a» Occurs in all green : ; .
‘:’ a :lCei;’ rlige B aices ax_ld SOrihum .plants, the commercial sources of starch are maize
WI;e:lr,Ch consists Of tWO frlaCtIOI.ls, one ‘being known as a-amylose (the ‘A’ fraction), and the
(her 85 -amylose O;Oag(l)y Rpecti(the “B* fraf:tiOn); the former comprises 10-20 per cent of
oa oh, nd t_he l-atter e per cent. oc.-Am).llose is insoluble in water, and the solution gives a blue
Si)]our with iodine. This blue colour is believed to be due to the formation of an inclusion com-
;lex' aunous S?hmc;ln 9f Ot-lamylose SIQWIY for_mS a precipitate, since a-amylose has a strong
ndency to .revert tot ed1n§0 uble state in solutlo_n. Amylopectin is soluble in water, is stable
in contact with water, aln gives a violet colou§ with iodine. x-Amylose and amylopectin are
both hydrolysed to maltose by the enzyme diastase, and to D(+)-glucose by dilute acids

(amylopectin gives abf"ft 5.0 per cent of maltose). Thus, both contain D-glucopyranose units
d by the a-glucosidic linkage.

joine
CH,OH [ CH,OH | CH,OH
HA OH HA Hi O
LOQH HLLo OHHA |, NOHH H, OH
H OH L H OH |.-2 H OH

«-amylose

)

a-Amylose consists of an unbranched chain, with a molecular weight varying between 10000
(1= ~60) and 1000000 (n = ~6000). The value of n depends on the source and treatment
of -amylose. Amylopectin differs from a-amylose in that it contains branched chains, the
branching occurring through 1,6-linkages (and other linkages) and the length of the unbranched
sections being about 24-30 glucose units. The molecular weights recorded for amylopectin vary

between 50000 and 10000 000.

The dextrins, (CsH,005s)., ar€ produced by the partial hydrolysis of starch by boiling with water
under pressure at about 250°. They are white powders, and are used for making adhesives and con-
fectionery, for sizing paper, etc. o : b

Glycogen, (C4H0O5)n» 18 found in nearly all animal cells, occurring mainly in the liver; it is the
reserve carbohydrate of animals, and so is often known as ‘animal starch’. It has also been isolated
from plant sources. o .

Glycogen is a white powder, soluble in water, the solution giving a purplish-red colour with iodine.
On hydrolysis with dilute acid, glycogen gives p(+ )-glucose. The molecular weight of glycogen has
been given as 1000000 to 5000000, and glycogen contains highly branched chains.

Pectins are found in plant and fruit juices. Their characteristic property is the ability of their
solutions to gelate, i.e., form jellies. They have a high moleqular weight, and are polygalacturonic acids
(linked 1,4) with the carboxyl groups partially esterified with methano}_

Alginic acids occur in marine algz, and are polymannuronic acids (linked 1,4).

Cellulose, (CeH,,05),, is the main constituent of the cell-wall of plants, and also occurs in

'8in anima; tissues. It is the most widely distributed organic compound, and its main source

: ; : ey el
Dsolconon d (which also contains lignin, which is not a

Ce
(almost pure cellulose) and wooO
Ysaccharide).

¥ llulose s a white solid, insoluble in water but soluble in ammoniacal copper hydroxide
{ Ution (s drolysis of cellulose give.s cellobiose; it is also possible
te cellotriose (trisaccharide) and cellotetrose (tetrasgcchande). All of these saccharides,
Urther hydrolysis, yield only D(+ )-glucose which exists in the f-form in cellulose (cf. starch).
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