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General characteristics
> The term came from the hydrate (H20) of carbon (C)

> |t has the general formula (CH20)n

> The most abundant compounds found in nature 4. allalb oI sl S
S sa elin ol 16 LS atid e (o lshin

> Used as source of energy and energy storage <&l ellgiolg <Hal ad,

> Can be converted into fats and proteins sl (Sl (g5 e gial Hudl (Sao
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Lo Juan] Hudy Gas (g5 Y9 35Sl e Giuasle L A Hady sl (@I Lol aaal (3l
JI o Gl 1S Lo aall b Ko adSiie aa s wacal (3Ll gle asine el of 16 donniluls
35Sola Lellan | 5,
U<l sl dalg

> Important in the formation of genes, vitamins and ,.dsLLu Jis drugs Jis
JI ity J2s Seusl,)l dna

> Participate in biological transport juas j5Ssla + (g Sule ghay J8I5S Hads,
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Classification of carbohydrates J.s s Gual sla

> Monosaccharides: (5, sue ol

> Trioses wlaall,rnls )5, tetroses (<s intermedite el S o8l acualls
JalS 58S o Laiil aanbll o8, pentoses usulill ) and hexoses jgils 355858 aglS
asles

> Examples: glucose, galactose, mannose, fructose siss aglS

> Disaccharides: 2 monosaccharides jax g (rhss soCcovalently linked
(e.g. Sucrose, maltose, lactose)

> Oligosaccharides:10 J 2 ;4 10 aal
> Tri, tetra, penta up to 9 or 10 units covalently linked

> Polysaccharides or glycans s/ ;i guic (od 8 1S daaa (5SG

> Simple polysaccharides (starch «Luill, glycogen «lilsall, amylopectin
Slill way ) agas 8T anall Cilingg 5 Ko aaly ol

> Complex carbohydratesdaiu se sudas <Ll (nucleic acidale wsielSess Lgas
asmlys Olisd desans , glycoproteins b Sug ¢nig 5, glycolipids, ...etc)
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Glycosidic bond

> For di- and polysaccharides
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Disaccharides ags lada

> Maltose: is a disaccharide with an a(1 - 4) glycosidic link between
C1 - C4 OH of 2 glucoses J/ zls oo (555 L sale degradation for
startch . jueill <.

> Cellobiose: is the otherwise equivalent b anomer (O on C1 points
up) linked by b(1- 4) glycosidic linkage L G 368¢la 2 LS

> Sucrose, common table sugar, has a glycosidic bond linking the
anomeric hydroxyls of glucose & fructose. the linkage is a(112)LaY

aelSGlald 2 sie g8 a9 suie 393S80 Y ga Y
> Jyas b @ll sl sals reducing agent iU Sew sa sale [olias SUI L

> Lactose, milk sugar, is composed of galactose & glucose, with
b(1014) linkage from the anomeric OH of galactose. _ulall <.,
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S U atlalb sl anss - Polysaccharides
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> Plants store glucose as amylose or amylopectin a1 b (s 6 9353,
glucose polymers collectively called starch.
> Glucose storage in polymeric form minimizes osmotic effects.

> Amylose is a glucose polymer with a(14) linkages.

> The end of the polysaccharide with an anomeric C1 not involved in a
glycosidic bond is called the reducing end.

JI o4 sla anomirs
C.Ic:.\‘) smMM

‘-‘-—wlj Qs
CHZOH 6CH20H CHZOH CH2OH CHzOH

amylose



wle oy (olrdnn Gl (oay dleall gla S sty (8] 5
Ll il (gdas (el gige ole o puanale (il (olos SIS
Ly daay

 sipn g deanival £ donnioal U By odgy JS3 ole

L gia i) eBilacyg) suie 5o Seall dia guie Ll &Y
Gl L saiall By ) oy oy DA Jaos 75 ladl o,
Lo BT LS Lpyan Al jady ) JSadl alg aspa 1l

31 LY wigs Gpangpala (sSSkay Lellae A Ll JlaSit,y
um@.uuw )l sla ela
AUtstatcty ¢ 8 e B LSt ) e daa Il

4,y sWelling



Sugar isomers

> Compounds with the same chemical formula are called isomers.

> Epimers: If two monosaccharide isomers differ in configuration

around one specific carbon atom (with the exception of the carbonyl

carbon), they are defined as epimers of each other.

> |f a pair of sugars are mirror images of each other (enantiomers),
the two members of the pair are designated as D- and L-sugars.
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suger isomers
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a and [3 sugars

> When a sugar cyclizes, an anomeric

carbon is created from the aldehyde 5

group of an aldose or keto group of a | HO\C/H e H. c .OH
i ! i l
ketﬁose | H-C-OH|  H-C-OH  H-C-OH| |
| HO-C-H 02 HO-C-H >HO-C-H O |
> Glucose forms an intra-molecular | H-C-OH H-C-OH  H-C-OH | |
hemiacetal, as the C1 aldehyde & selis c H-C-OH  H-C

C5 OH react, to form a 6-member RGOl HE6OHee- HC-OH

0 H - -
ranose ring, named after pyran ¢ ‘“
py 9 Py Q . B-o-Gluco- p-Glucose  o-p-Gluco-
pyranose pyranose
> This carbon can have two ~
configuation, a or 3. If the oxygen on 1<|3H20H
the anomeric carbon is not attached to ,C=0
any other structure, that sugaris a HO—e—H
reducing sugar . T
> a (OH below the ring) =¥ o
> b (OH above the ring)® Liom

ool Jora @ll wang¥l s 541 :7!)-fructose (linear)  a-D-fructofuranose



Digestion of carbohydrates Sal U cLui¥| aal
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Digestion of carbohydrates begins in the
mouth by salivary a-amylase enzyme which
breaks a-1,4 glycosidic bond

>

> The digestion stops in the stomach because
the amylase is inactivated by the high acidity

> further digestion of carbohydrates by
pancreatic enzymes occurs in the small
intestine by pancreatic amylase
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Absorption of monosaccharides

> The duodenum and upper jejunum

> |nsulin is not required for the uptake of glucose
by intestinal cells. lul jolaiadl J.;.\ LMJLQ u\.b.uu)”
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> galactose and glucose are transported to the
mucosal cells by an active, energy-requiring
process that involves a specific transport protein
and requires a concurrent uptake of sodium ions.

> Fructose uptake requires a sodium-independent
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Abnormal degradation of disaccharides

> Because predominantly monosaccharides are absorbed,
any defect in a specific disaccharidase activity of the intestinal
mucosa causes the passage of undigested carbohydrates into
the large intestine.

> As a consequence of the presence of this osmotically active
material, water is drawn from the mucosa into the large
intestine, causing osmotic diarrhea.

> This is reinforced by the bacterial fermentation of the
remaining carbohydrate to two- and three-carbon compounds
(which are also osmotically active) producing large volumes of
CO2 and H2 gas, causing abdominal cramps, diarrhea, and
flatulence,



Abnormal degradation of disaccharides

Digestive enzyme deficiency

Lactose intolerance: lactase deficiency Laxl I
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Isomaltase-sucrase deficiency: defect in sucrose
degradation (10% of eskimos)ssilll | Sy slaatisle
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Measurement of hydrogen gas in the breath is a
reliable test for determining the amount of
ingested carbohydrate not absorbed by the
bodvals Al Jarudi adala ddS 50 adnie asi) adan (84S
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