Universidad Autonoma del Estado de Hidalgo

KS)

lrstituto de Ciencos de lo Solud

Instituto de Ciencias de la Salud

Dra. Jeannett Alejandra lzquierdo Vega

Presentacion realizada en el curso de “Bioquimica” dentro de la Licenciatura de
Médico Cirujano del Area Académica de Medicina. Julio —Diciembre 2011.

Carbohidratos

Carbohydrates



g 3! Universidad Auténoma del Estado de Hidalgo i
sl cf (

Ei By Instituto de Ciencias de la Salud e

Area del Conocimiento: 3 Medicina y Ciencias de la Salud

Abstract

This presentation is part of the course “Biochemistry” imparted in the
Medicine Academic Area, Health Sciences Institute — UAEH in July-December
2011.

What exactly is a carbohydrate?, the appreciable solubility of these molecules
in water was commensurate with the presence of hydroxyl groups and there
was often evidence for the carbonyl group of an aldehyde o ketone. These
polyhydroxylated aldehidos and ketones were termed aldoses and ketoses
respectively with the more common members referred to as aldopentoses and
aldohexoses and ketopentoses and ketohexoses. The term sugar is used to
describe monosaccharides and the somewhat higher molecular weight di and
trisaccharides.

Key words: Carbohydrates, aldopentoses, aldohexoses, ketopentoses,
ketohexoses
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Resumen

Esta presentacidon es parte del curso de “Bioquimica” impartida en el Area
Académica de Medicina, Instituto de Ciencias de la Salud-UAEH en Julio-Diciembre
2011.

éQué es exactamente un carbohidrato?, La apreciable solubilidad de estas
moléculas en el agua fue proporcional con la presencia de grupos hidroxilo y con
frecuencia se evidencid el grupo carbonilo de una cetona o aldehido. Estos
aldehidos y cetonas polihidroxilados fueron Illamados aldosas y cetosas,
respectivamente, con los miembros mas comunes que se contemplan como
aldopentosas y aldohexosas y cetopentosas y cetohexosas. El término azlcar se
utiliza para describir a los monosacaridos y di, trisacaridos de mayor peso

molecular.

Palabras Clave: Carbohidratos, aldopentosas, aldohexosas,
cetopentosas y cetohexosas.
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Los carbohidratos se definen como derivados aldehidos o
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cetonicos de alcoholes polivalentes (polihidroxilicos).
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Ejemplos de presencia y funciones bioquimicas de los
monosacdridos

Monosaccharides Matural Occurrence Fhysiological Role?
Trioses
Glyceraldehyde Widespread (as phosphate) The 3-phosphate is an intermediate in glycolysis
Crihyd roxacetone Widespread (as phosphate) The 1-phosphate is an intermediate in glycolysis
Tetroses

- Ervihirose

Pentoses
- Arabinose
L-Arabinose

- Ribose
2-p-Deoxyribose
- Eylose

Hexoses
D-Galactose
L-Galactose
D-Glucose

-MMannose
- Fructose

Heptoses
- Sedohepialoss

Widespread

Some plants, mberculosis bacilli

Widely distributed in plants, bacterial
cell walls

Widespread, in all organisms

Widespread. in all organisms

Woody materials

Widespread
Agar, other polysaccharides
Widespread

Flant polysaccharides, animal glycoproteins

A major plant sugar; part of sucrose

Many plants

“Some of these monosaccharides have additional roles that are not Laned.

The 4-phosphate is an intermediate in carbohydrate
metabolism

Flant glycosides, cell walls

Constitnent of cell walls, plant glycoproteins

Constituent of ribonucleic acid
Constituent of deoxyribonucleic acid
Constituent of plant polysaccharides

Mill: {as part of lactose); structural polvsaccharides

Folysaccharide structures

A major energy source for animal metabolisn strucoral
role in cellulose

Folysaccharide structures

Intermediate in glycolysis {phosphate esters)

Intermediate in Calvin cycle in photosynthesis and pentose
phosphate pathvay
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Clasificacion
Osas, Monosacaridos, azucares simples (aldosas vy
cetosas)
Osidos
a) Holosidos

*Combinacion de wvarias osas (oligdsidos u
oligosacaridos 2-10 unidades)

*Poliosidos formados por mas de 10 unidades
Monomericas 0sas

a) Heterdsidos

Combinacidon de varias osas con una fraccion no-
glucosidica
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Clasificacion de los carbohidratos segun su grupo
funcional y numero de carbonos

Aldotriosa Cetotriosa
Aldotreosa Cetotreosa
Aldopentosa Cetopentosa

Aldohexosa Cetohexosa
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[ Ejemplos de Carbohidratos
NUmero de Aldosas Cetosas
carbonos
Triosas Gliceraldehido Dihidroxiacetona

Tetrosas Eritrosa Eritrulosa
Pentosas Ribosa Ribulosa
Hexosas Glucosa Fructosa
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Enantiomeros
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p-Glyceraldehyde L-Glyceraldehyde
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: Difieren en la posicion de un solo grupo

1

CHO
HO—C—H
HO—C—H

H—C—OH
H—C—OH

6l

CH,OH

D-Mannose

(epimer at C-2)

hidroxilo

1

CHO
H—C—OH

HO—C—H
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D-Glucose
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CH,OH

D-Galactose
(epimer at C-4)
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(a) DISACCHARIDES with « connections

Maltoss CH,OH CHUH
ce-D-glucopyrancsyl H S H S
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{b) DISACCHARIDES with § connections

CH,0H CH,OH
Cellobioss i A “ A O oH
B-O-glucapyrancsyl i
[1—=4) B-D-glucopyrancgse Lo OR H N i OR H H
H OH H OH
3-D-Gle G-0-Gle
D-Galac1oss
CH,OH CH,OH

Lactose D-Glucose
B-O-galaciopyrancsyl

(1—=4) B-C-glucopyrancse

Genticbiose
B-O-glucapyrancsyl
[1—=8) f-D-glucopyrancse
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Presencia y funciones bioquimicas de algunos
disacaridos representativos

Disaccharide  Structure Natural Occurrence Physiological Role
Sucrose Glea{1-2)Fruff  Many fruits, seeds, roots, honey A final product of photosynthesis; used as primary energy
s0Urce i many organisms

Lactose Gilp(1=4)Glc ~ Milk, some plant sousces A major animal energy source

o Trehalose  Gloa{1-1)Gleer — Yeast, other fungy, insect blood A major circulatory sugar in insects; used for energy

Maltose Gloed1=+4)Gle ~ Plants (starch) and animals The ditner derived from the starch and glycogen polymers
(glycogen)

Cellobiose Glef{1—=4)Glc ~ Plants {cellulose) The dirmer of the cellulose polymer

Gentiobinse — Glefi(1=6)Gle ~ Some plants (.4, gentians) Constituent of plant glycosides and some polysaccharides
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