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1. Monosaccharide
2. Oligosaccharide

3. Polysaccharide



Aldose 2} ketose
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Fig. 16-2a, p.436
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D-glucose® L-glucose
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Fig. 16-2b, p.436



Stereoisomers of an aldotetrose

3 H—C—OH

4 CH,OH
D-Erythrose
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Fig. 16-3a, p.437



Stereoisomers of an aldotetrose

(b) , :
Mirror Mirror
plane plane
H O H O H O H O
N\ / N\ / N\ 7/ \ 7/
i oo ;o
2 H—(ll—OH HO—(IZ—H 2 HO—(F—H H—?—OH 2
3 H—(ll—()H H()—(ll—H 3 H—(|I—(')H H()—(ll—H 3
4 CH,OH CH,OH 4 CH,OH CH,OH 4
D-Erythrose L-Erythrose D-Threose L-Threose
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CHO 1 CHO
H—C—OH 2 HO—C—H
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H—(!Z—OH H—(II—OH 4 H—(IJ—OH H—(ll-—OH
(IIH._,OH CH,OH CH,OH CH,OH
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a-Configuration B-Configuration
OH to right of OH to left of
anomeric carbon anomeric carbon
H O
N\ 7
H—C—0OH | C ] HO—C—H I
H——0H 2 H—C—OH 2 H—(C—O0H 2
O O
HO—C—H 8§ ——™ HO—C—H 8 —*» HO—C—H )
H—C—0OH 4 H—C—OH 4 H—(C—0H 1
H—C 5 H—C—OH 5 H—C 5
CH,OH 6 CH,OH 6 CH,OH 6
o-D-Glucose *Reacts with CH =0 B-D-Glucose

to form hemiacetal
Open chain form
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Haworth representations of sugar structures
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A comparison of the Fischer, complete Haworth, and
abbreviated Haworth representations of a- D-glucose

Fischer Complete Abbreviated
Haworth Haworth

L BO—ER 'CH,OH 'CH,OH
9 H—C—OH
3 HO—C—H O =

4 H—C—OH

5 H—C H OH
o-D-Glucose
(0-D-Glucopyranose)

6 CH,OH
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Fig. 16-8a, p.441



A comparison of the Fischer, complete Haworth, and
abbreviated Haworth representations of B-D-glucose

] HO—(C—H

2 H—C—OH

3 HO—C—H
O
4 H—C—OH _
5 ‘ H OH
¥ B-D-Glucose
6 CH.,OH (B-D-Glucopyranose)
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Fig. 16-8b, p.441
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D-Allose D-Altrose D-Glucose D-Mannose D-Gulose D-Idose D-Galactose D-Talose
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By adding Tollens reagent to an aldehyde, a silver
mirror has been deposited in the inside of this flask.
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CH,OH CH,0OH CH,0OH CH,OH
¢=0 H—C—OH H—C—OH £=0
H—C—OH H—C—OH  HO—C—H HO—C—H

HO—C—H HO—C—H H—C—OH H—C—OH

H—C—OH H—C—OH CH,0H CH,0H
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CH,0H CH,0H
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H H
. 9 3 9 : 9 3
OH H OH H OH H OH OH
B-L-Fucose B-L-Galactose p-D-Deoxyribose f-D-Ribose
(6-Deoxy--L-galactose ) (2-Deoxy-j-D-ribose)
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Fig. 16-10, p.442
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a phosphate ester of glucose
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CH,0
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“OP — OPOPO — Adenosine
HO\OH ¥ Olll uoh()'l'o Adenosine
0O 00
OH
f-D-Glucose ATP
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Fig. 16-11, p.443



9) Glycoside MM BHS

ROH + ROH - R-O-R

CH,OH CH,OH Glycosidic
0 0 bond
OH + CH30H OH + H,0
HO OH HO OCH,
OH OH
0-D-Glucopyranose Methyl Methyl-o-D-glucopyranoside,
(hemiacetal) alcohol a glycoside
(full acetal)
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Fig. 16-12, p.444



Glycoside

CH,OH CH,OH
@) O
I\ OH O OH
HO OH
OH OH OH
0.(1— 4) Glycosidic bond o(1— 6) Glycosidic bond
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Fig. 16-13, p.444



Glycoside

CHo,OH CH,OH OH

OH OH O
HO HO

OH CH,OH

B,B(1— 1) Glycosidic bonds
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a reducing sugar because of the presence of a free anomeric
aldehyde carbonyl or potential aldehyde group.

Nonreducing end (no potential for free C=0
at anomeric position)
Reducing end

CH,OH CH,OH (ring can open
O O to yield fre.e =0
\ at anomeric carbon)
OH O OH
HO OH
OH OH

Dimer of o-D-glucose with 0/(1— 4) linkage
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N-Acetyl-3-D-glucosamine
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Sucrose (& &)
Lactose (= &)
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Free anomeric carbon

(reducing end)
CH,OH CH,O
HO O T
OH O
OH OH

Lactose (galactose-3-1,4-glucose)

CH,OH

CH,OH

Sucrose (glucose-a-1,2-fructose)
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Cellobiose (glucose-3-1,4-glucose)

Fig. 16-18a, p.448



Simple sugars

Isomaltose (glucose-a-1,6-glucose)
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Fig. 16-18b

, p.448
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Cellulose
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Glycogen
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Peptidoglycan

Pectin
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Glycosaminoglycans




CH,OH CHy,OH CH,OH CH,OH

0 0 0 0 Cellulose
—0 OH 0 OH O OH 0 OH O—=
B(1—4) B(1—4) B(1—4)
OH OH OH OH

N -
>

Repeating disaccharide
in cellulose

(B-cellobiose)

€.

Fig. 16-19, p.451
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Starch - amylose2 amylopectin

CHyOH CHyOH CHyOH CHyOH CHyOH
OH OH OH OH OH

Amylose

CH,OH

O
HzOH CH2 CH,OH
Amylopectm
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The starch-iodine complex

Amylose occurs as a helix with
six residues per turn.

the iodine molecules are
parallel to the long axis of the
helix.

Four turns of the helix are
shown here.
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lodine
molecule
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6 residues
per turn

Fig. 16-22, p.453
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Amylopectin Glycogen  Fig. 16-23, p.453
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N-Acetyl-3-D-glucosamine

CH,OH CH,OH CH,OH CH,OH
O O O
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HL\'—(Ii(IHg HN —(“:(:H3 H;\’—(”2(2H3 HN —(“:(:H3
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Repeating disaccharide
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Fig. 16-25, p.45




Pectin (D-galacturonic acid2 S&H)

COOH
O
HO H
H
OH H
H OH
| |
H OH

D-Galacturonic acid
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CH=CH —CH,OH

OCH,4

OH
Coniferyl alcohol
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Glycosaminoglycans

- Ol0lEE + s&otsE M
(sulfate, carboxyl group)
« ZE 20| =HIOIE -ZMEA H4F

 Keratan sulfate

« Dermatan sulfate
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H OH p-galactosamine-
D-Glucuronate 4-sulfate
Chondroitin4-sulfate
CH,OH
— O
ogs.o4 4
H

N-Acetyl-
H  OH pD-galactosamine-
L-Iduronate 4-sulfate

Dermatan sulfate
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Glycosaminoglycans

N-Sulfo-
pD-Glucuronate- p-glucosamine-
2-sulfate 6-sulfate

Heparin




100

T
@)

 ABO type

<

ol
ml._c
1100

0

)
<

<

o
ml._c
100

60
M

60
m

NI,
AS JHAI LD QUL

|.

o

[=)

' Rh

* Rh type
Rh+




B-MN-Acetylgalactosamine (1—3) B-Galactose (1-3) B-N-Acetylgalactosamine
2
K
o-L-Fucose

Nonreducing end
Type-A blood-group antigen

o- Galactose (1-3) B-Galactose (1-3) B-MNAcetylgalactosamine
2
K

Nonreducing end o-L-Fucose

Type-B blood-group antigen
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Fig. 16-28, p.459
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