CARBOHYDRATES:
INTRODUCTION
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Carbohydrates
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Carbohydrates are sugars and provide energy
when consumed.

Our bodies break down carbohydrates to extract
energy. Carbon dioxide and water are released
In the process.

Glucose is the primary carbohydrate our bodies
use to produce energy.

Carbohydrates are classified as biomolecules.



*Carbohydrates are broadly defined as hydrates of
carbon as the number of hydrogen and oxygen
atoms present is in the ratio of 2:1, like water.

*General formula C,(H,0),

.Functional groups present include hydroxy
groups and carbonyl group (aldehyde or ketone)

.Carbohydrates are therefore also defined as
polyhydroxides of aldehydes/ ketones or their
derivatives or substances that yield one of these
compounds.



*Simple carbohydrates are known as
sugars or saccharides and their name
ends with —ose.

*For example:

*Glucose- sugar present in our blood
*Fructose- sugar present in fruits
*Sucrose- table sugar

eLactose- sugar found in milk



Classification of carbohydrates on basis of nature:

Sugars and non-sugars
SUGARS

« Simple carbohydrates are referred to as
simple sugars and are often sweet to the taste.

Examples: glucose, fructose, maltose, sucrose

NON-SUGARS

e They are non-sweet

« Complex carbohydrates include starches and
the plant and wood fibers known as cellulose.



Classification on the basis of number of products formed
on hydrolysis

CARBOHYDRATES
| | I
Monosaccharides Oligosacchandes Polysaccharides
|
Disaccharides Trisaccharides Structural- Storage-
(e.g., Sucrose, (e.g., Raffinose) polysaccharides Polysaccharides
Maltose) (e.g., Cellulose)  (e.g., Starch, Inulin)
Trioses Tetroses Pentoses Hexoses Heptoses

(e.g, Glyceralde- (eg., Erythrose)  (e.g., Ribose, (e.g, Glucose, (e.g., Sedohept-
hyde) Xylulose)  Fructose) ulose)



Classification and nomenclature of monosaccharides

Monosaccharides are the simplest carbohydrates that cannot be hydrolysed.
They are classified in the following 2 ways

Based on type of carbonyl group Based on number of carbon atoms
present: aldose or ketose present: triose, tetrose, pentose,hexose
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* Aldotetrose: threose, erythrose
* Aldopentose: ribose, arabinose, xylose

* Aldohexose: glucose, mannose, galactose
* Ketohexose: fructose
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Oligosaccharides contain 2-10 monosaccharide
molecules, which are liberated on hydrolysis.

Based on number of monosaccharide units they are
further classified as Disaccharides, Trisaccharides,

etc.

it

CiHx04 + HXO — = CeH120s + CeHi20s

Sucrose W inveflass: Glucdse Fructose
it

CiiH2:01 + HO — > CgH120s + CpHi205

Maltose or MelEsE  Glucose Glucose

L

CiH2201 + H0 — CeH1:0: + CiH 1205

Lactose orLatlase  Glucose Gaactose

Raffinose C gH;,0,, glucose+ fructose +galactose




lIl. Polysaccharides
Polysaccharides are polymers of monosaccharide unit

They have high molecular weight(up to a million)
They are usually tasteless(non-sugars) and form colloids with water

Polysaccharides are two types homopolysaccharides and
heteropolysaccharides

(CeH1005), > n CgHy,0q

Eg. Starch, cellulose, glycogen



Stereochemistry

ISOMERISM




STRUCTURAL ISOMERISK

St i sdoi 0

v'Same molecular formula but differ from each

other by
e --‘(','»‘_- P

having different structures.

i‘: ‘.,.n'\. -

6
Ii

H—é—om
HO—G—H
H—C—OH
H—C—OH
cI:H,ou

ey




|

“H“w )
s 1111+
g g =
r &
e TTT178 &
iy ol
S
r 3 S & 5 3 %
N 1= mm;jwm
Qe O o O m T T @ =T

H\ “un nw. z

-5 Sl

T Me, z &3

NI % SRR

m ”mﬂﬂ

PO S S .

) N SAAAE S
[T t1 ™%
wHH
3 S

2
SRRl







EPIMERISM

H,OH : H,OH

p-Mannose
(epimer at C-2) imer at C-4)




