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+* In aldoses, C| has an H\ /O H
aldehyde group, and each of C H—C—OH
the remaining carbons bears HeO—OH 0—0
a hydroxyl group.
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Three- to six-carbon
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Aldoses Ketoses
Trioses (CH.0,) Glycerose (glyceraldehyde)  Dihydroxyacetone
Tetroses(C,HO,)  Erythrose Erythrulose
Pentoses (CH,0) Ribose Ribulose
Hexoses (CH,.,0)  Glucose Fructose
Heptoses (CH,0) — Sedoheptulose
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a) Enantiomers:are stereoisomers thar are mirror images
of each other.They are not superimposables.

b) Diastereomers: stereoisomers that are not enantiomers
of one another.

c) Epimers:are diastereomers that differ in the
configuration at only one of several chiral centers.

d) Anomers:a special type of epimers, they have identical
configuration at every stereogenic center, but they differ in
the configuration of the anomeric carbon atom.
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Fischer projections of L- and D- Ball and stick
glucose representation of L- and
Mirror plane D-glyceraldehyde
|-I\C /o H\1c//o Mirror plane
HO—CI—H H—zé—OH
H—(I:—OH HO—3(I'.'—H
HO—CI—H H—4<I:—0|-|
HO—C —H H—sé—OH
CIHZOH 6CIH20H
L-Glucose D-Glucose L-Glyceraldehyde p-Glyceraldehyde
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v" An aldehyde can T T
react with an C=0 + R—OH — R'—O—C—OH
alcohol to form a | |
o R R
hemiacetal. :
aldehyde alcohol hemiacetal
R R
v A ketone can | |
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hemiketal. ketone alcohol hemiketal
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Cyclization of Glucose
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It's beta-anomer when
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it Groups on left side of Fischer
projection are facing upwards, while B-D-Glucopyranose
CH,OH groups on right side are facing _
' downwards in this representation (hemiacetal of D-glucose)
up on . down on Haworth projection
the ring © the ring
D-Glucose

Fischer projection




Cyclization of 5

H—2(|Z—0H
Ribose H—g—on

H—C—OH
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CH,O0H
D-Ribose
(Fischer projection)

H H
H OH
OH OH
a-D-Ribopyranose B-p-Ribopyranose a-D-Ribofuranose
(Haworth (Haworth (Haworth
projection) projection) projection)
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OH OH
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projection)
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Cyclization of Fructose
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Abbreviations

TABLE 8.1 Abbreviations for some
monosaccharides and their derivatives

Monosaccharide

or derivative Abbreviation
Pentoses

Ribose Rib

Xylose Xyl
Hexoses

Fructose Fru

Galactose Gal

Glucose Glc

Mannose Man

Deoxy sugars
Abequose Abe
Fucose Fuc

Amino sugars

Glucosamine GIcN
Galactosamine GalN
N-Acetylglucosamine GIcNAC
N-Acetylgalactosamine GalNACc
N-Acetylneuraminic acid NeuNACc
N-Acetylmuramic acid MurNACc

Sugar acids
Glucuronic acid GIcUA

Iduronic acid IdoA
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Sugar phosphate: phosphate esters.

Deoxy sugars: a hydrogen atom replaces one of the
hydroxyl groups in the parent monosaccharide.

Amino sugars: an amino group replaces one of the
-OH.

Sugar alcohol: polyhydroxy alcohol.

Sugar Acids: derived from aldoses by oxidation,

on CI aldehydic group (aldonic acid),

or on the highest-numbered carbon bearing primary
alcohol (alduronic acid).
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a-D-Ribose
5-phosphate

Dihydroxyacetone

H_ _O
CH,OH \cl/

|

T=o H—T—OH
cH,0P0 P cH,0P0 P

a-D-Glucose
6-phosphate

D-Glyceraldehyde

a-D-Glucose
1-phosphate

phosphate 3-phosphate
6 6
®03POCH " CH,OH
5 5
H OUH H OUH

4 H 1 4 H 1

OH H OH H ®
HO OH HO OPO;

3 2 3 2
H OH H OH
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N-Acetyl-a-pD-galactosamine
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=0 a glyconic acid
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CH-OH
COOH

an aldose

a glycuronic acid
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D-Gluconate D-Glucose D-Glucuronate
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Maltose: is a disaccharide released during the hydrolysis
of starch (D-glucopyranosyl o(1—4) D-glucopyranose).

Cellobiose: is a disaccharide released during cellulose
degradation (D-glucopyranosyl (1 —4) D-glucopyranose).

Lactose: is a disaccharide synthesized only in lactating
mammary glands (D-galactopyranosyl 3(1—4) D-
glucopyranose).

Sucrose (Table sugar): is the most abundant
disaccharide found in nature (synthesized only in plants)
(D-glucopyranosyl a(1—4)B D-fructofuranoside).

The glycosidic bond links the anomeric carbon atoms of
two monosaccharide residues (No o or [3 anomers).



Structures of disaccharides

CH,O0H CH,O0H

o anomer of lactose
(B-p-Galactopyranosyl-(1— 4)-a-D-glucopyranose)

B anomer of maltose B anomer of cellobiose
(a-D-GIucopyranosyl-(1 - 4)-B-D-g|ucopyranose) (B-D-Glucopyranosyl-(1— 4)-B-D-glucopyranose)

CHZOH CH,0H

0 H O H

H ! Kow u)

OH H He &

OH H HO

H OH HOCH; o b

H Ho/®
H CH,OH

OH H

Sucrose

(a-D-Glucopyranosyl-(1— 2 )-B-p-fructofuranoside)
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(Sucrose does not have free
hydroxyl group on its
anomeric carbons to undergo
reducing reaction).
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Polysaccharide?

|[ Storage homoglycans

Starch
Amylose

Amylopectin

Glycogen

[ Structural homoglycans

Cellulose

Chitin

|[ Heteroglycans

Glycosaminoglycans

Hyaluronic acid

Component(s)b

Glc
Glc
Glc

Glc
GlcNAc

Disaccharides
(amino sugars, sugar acids)

GlcUA and GIcNAc

“Polysaccharides are unbranched unless otherwise indicated.
YGlc, Glucose; GlcNAc, M-acetylglucosamine; GIcUA, pD-glucuronate.

TABLE 8.2 Structures of some common polysaccharides

Linkage(s)

a-(1—4)
a-(1—>4), a-(1 — 6) (branches)
a-(1—>4), a-(1 — 6) (branches)

Various

B(1—3),B(1—>4)
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Structure of amylose

Structure of amylopectin

(a) CH,OH CH,OH CH,0H

(b)

‘bi , J‘?é; *

i)

CH,OH CH,0H

CH,OH CH,OH

The linear glucose residues of the
main chain are linked by o(l — 4)
-glucosidic bonds.

The linear glucose residues of the
main chain and the side chains of
amylopectin are linked by o(l — 4)-
glucosidic bonds, and the side chains
are linked to the main chain by o(|
— 6)-glucosidic bonds.




Starch Vs Glycogen

Starch Glycogen
(Plants and Fungi) (Animals)
Amylose | Amylopectin
Structure Linear Branched polymer Branched polymer of
polymer of Gic of Glc Glc (similar to
amylopectin but
branches are smaller
and more frequent)
Likages a(l—4) » Main chain: » Main chain: a(1—4)
a(l1—4) » At branch points:
» At branch a(l—6)
points: (1 —6)
Size 100-1000 Glc 300-6000 Gic Large size than starch:

about 50000 Gic




‘ Starch digestion

Amylopectin P)A
O O Q
Action of a-amylase o0 N 2
QO
and B-amylase A Y §
0,0,04540,® :' ..Q ..
O OO0 (O
a-Amylase Q S
SO :. 00 A : a-Amylase
o....‘o o.. .o:
(J Q
The single reducing B-Amylase 5 e 0
end of the branched :' " ..' Re
. —> (
polymer is red O P < o
O 000000 .'..‘o.‘

“* Raw starch granules resist enzymatic hydrolysis and should be cooked in
order to absorb water and be hydrolyzed.

“»_a-amylase catalyzes random hydrolysis of internal a-(I — 4) glucosidic
bonds. B-amylase acts on the non-reducing ends (terminal glycosidic
bonds) releasing maltose.

¢ After amylase hydrolysis: highly branched cores called limit dextrins

remain. Debranching enzymes catalyze hydrolysis of the a-(1 — 6)
linkages at branch points.
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