
Dal	punto	di	vista	chimico,	i	glucidi	o	glicidi	(dal	greco	glucùs	=	dolce)	
sono	poliidrossialdeidi	o	poliidrossichetoni,	o	loro	deriva8.	In	quanto	tali	
compos8	presentano	formula	bruta	Cn(H2O)n,	sono	anche	chiama8	anche	
carboidra8	(da	"idra8	di	carbonio”).	Altri	nomi	con	cui	sono	
comunemente	designa8	sono	zuccheri	o	saccaridi	(mono-,	oligo-	e	poli-
saccaridi).	
	
I	glucidi	hanno	numerose	funzioni	biologiche,	tra	cui:	funzione	struHurale	
(cellulosa	e	glucosamminoglicani),	funzione	energe8ca	(glucosio,	
glicogeno	e	amido),	funzione	informazionale	(an8geni	del	sangue,	
gangliosidi,	ecc.).	
	
Rappresentano	l’1%	circa	del	corpo	di	un	mammifero,	pur	avendo	
notevole	importanza	nutrizionale	come	componen8	più	rappresenta8	
nella	dieta	del	cane	(60-65%).	

Carboidra(,	glucidi,	zuccheri	
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linking a number of monosaccharides together. Car-
bohydrates composed of two monosaccharides are
known as disaccharides. Sucrose, or table sugar (Fig-
ure 2–9), is composed of two monosaccharides, glu-
cose and fructose. The linking together of most mono-
saccharides involves the removal of a hydroxyl group
from one monosaccharide and a hydrogen atom from
the other, giving rise to a molecule of water and link-
ing the two sugars together through an oxygen atom.
Conversely, hydrolysis of the disaccharide breaks this
linkage by adding back the water and thus uncoupling
the two monosaccharides. Additional disaccharides
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FIGURE 2–7
Two ways of diagraming the structure of the
monosaccharide glucose.

frequently encountered are maltose (glucose-glucose),
formed during the digestion of large carbohydrates in
the intestinal tract, and lactose (glucose-galactose),
present in milk.

When many monosaccharides are linked together
to form polymers, the molecules are known as poly-
saccharides. Starch, found in plant cells, and glycogen
(Figure 2–10), present in animal cells and often called
“animal starch,” are examples of polysaccharides. Both
of these polysaccharides are composed of thousands
of glucose molecules linked together in long chains,
differing only in the degree of branching along the
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FIGURE 2–8
The structural difference between the monosaccharides
glucose and galactose has to do with whether the hydroxyl
group at the position indicated lies below or above the
plane of the ring.

TABLE 2–5 Major Categories of Organic Molecules in the Body

Percent
of Body Majority

Category Weight of Atoms Subclass Subunits

Carbohydrates 1 C, H, O Monosaccharides
(sugars)
Polysaccharides Monosaccharides

Lipids 15 C, H Triacylglycerols 3 fatty acids ! glycerol
Phospholipids 2 fatty acids ! glycerol ! phosphate ! small

charged nitrogen molecule
Steroids

Proteins 17 C, H, O, N Peptides Amino acids
Proteins Amino acids

Nucleic acids 2 C, H, O, N DNA Nucleotides containing the bases adenine,
cytosine, guanine, thymine, the sugar
deoxyribose, and phosphate

RNA Nucleotides containing the bases adenine,
cytosine, guanine, uracil, the sugar
ribose, and phosphate



Monosaccaridi	
	

Conce3	chiave	
•	Gli	zuccheri	sono	aldosi	o	chetosi	aven8	la	formula	(C·H2O)n.	
•	I	monosaccaridi	ciclizzano	per	formare	anomeri	α	o	β.	
•	I	deriva8	dei	monosaccaridi	comprendono	gli	alditoli,	i	deossi-zuccheri	
e	gli	amminozuccheri.	
•	I	monosaccaridi	possono	essere	lega8	l'uno	all'altro	o	ad	altre	molecole	
non	saccaridiche	con	legami	glicosidici	(N	o	O).	

•	I	disaccaridi	come	il	laHosio	e	il	saccarosio	sono	forma8	da	due	zuccheri	
lega8	da	specifici	legami	glicosidici.	
•	La	cellulosa	è	un	polimero	di	residui	di	glucosio	lega8	da	legami	
β(1→4).	
•	Nell'amido	e	nel	glicogeno	i	residui	di	glucosio	sono	lega8	tra	loro	da	
legami	α(1→4)	e	nei	pun8	di	ramificazione	α(1→6)	.	



Zuccheri	e	Felini	
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from which all protein images were derived. This allows students to further explore the
structures on their own. In addition, we have a gallery of prepared PDB files that stu-
dents can view using Chime or any other molecular viewer; these are posted on the
text’s TheChemistryPlace® website [chemplace.com] as are animations of key dynamic
processes as well as visualization tutorials using Chime.

The emphasis on protein/enzyme structure is a key part of the theme of structure-
function that is one of the most important concepts in biochemistry. At various places
in this new edition we have added material to emphasize this relationship and to develop
it to a greater extent than we have in the past. Some of the most important reactions in
the cell, such as the Q-cycle, cannot be properly understood without understanding the
structure of the enzyme that catalyzes them. Similarly, understanding the properties of
double-stranded DNA is essential to understanding how it serves as the storehouse of
biological information.

Walkthrough of features with some visuals

Interests
Biochemistry is at the root of a number of related sciences, including medicine, forensic
science, biotechnology, and bioengineering; there are many interesting stories to tell.
Throughout the text, you will find boxes that relate biochemistry to other topics. Some
of them are intended to be humorous and help students relate to the material.

BOX 8.1 THE PROBLEM WITH CATS
One of the characteristics of sugars is that they taste sweet.
You certainly know the taste of sucrose and you probably
know that fructose and lactose also taste sweet. So do many
of the other sugars and their derivatives, although we don’t
recommend that you go into a biochemistry lab and start
tasting all the carbohydrates in those white plastic bottles on
the shelves.

Sweetness is not a physical property of molecules. It’s a
subjective interaction between a chemical and taste receptors
in your mouth. There are five different kinds of taste recep-
tors: sweet, sour, salty, bitter, and umami (umami is like the
taste of glutamate in monosodium glutamate). In order to
trigger the sweet taste, a molecule like sucrose has to bind to
the receptor and initiate a response that eventually makes it
to your brain. Sucrose elicits a moderately strong response
that serves as the standard for sweetness. The response to
fructose is almost twice as strong and the response to lactose
is only about one-fifth as strong as that of sucrose. Artificial
sweeteners such as saccharin (Sweet’N Low®), sucralose
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Cats are carnivores. They probably can’t

taste sweetness.

(Splenda®), and aspartame (NutraSweet®) bind to the sweet-
ness receptor and cause the sensation of sweetness. They are
hundreds of times more sweet than sucrose.

The sweetness receptor is encoded by two genes called
Tas1r2 and Tas1r3. We don’t know how sucrose and the other
ligands bind to this receptor even though this is a very active
area of research. In the case of sucrose and the artifical sweet-
eners, how can such different molecules elicit the taste of
sweet?

Cats, including lions, tigers and cheetahs, do not have a
functional Tas1r2 gene. It has been converted to a pseudo-
gene because of a 247 bp deletion in exon 3. It’s very likely
that your pet cat has never experienced the taste of sweetness.
That explains a lot about cats.



Zuccheri	nella	cellula	



Monosaccaridi:	Aldosi	e	Chetosi	
	



I	D-aldosi	a	3-6	atomi	di	carbonio	



Il	D-glucosio	(C•H2O)6	



Conformazione	e	Configurazione	
•  Due	compos8	sono	stereoisomeri,	se	hanno	uguale	formula	di	struHura	

(quindi	sono	uguali	per	l’ordine	con	cui	sono	lega(	gli	atomi	gli	uni	agli	
altri),	ma	diverse	configurazioni,	ossia	differiscono	nel	modo	in	cui	gli	
atomi	sono	dispos8	(orienta8)	nello	spazio.	

•  Conformazione:	ognuna	delle	possibili	disposizioni	nello	spazio	degli	atomi	
di	una	molecola.	Un	cambiamento	di	conformazione	richiede	la	rotazione	
di	uno	o	più	legami	singoli.	

•  Configurazione:		la	sistemazione	degli	atomi	che	caraHerizza	un	dato	
stereoisomero	si	chiama	la	sua	configurazione.	Il	passaggio	da	una	
configurazione	ad	un'altra	richiede	la	roHura	e	formazione	di	legami	
covalen8.	



CONFORMAZIONE	



Stereoisomeri:	enan8omeri	





Diastereoisomeri	(non	enan8omeri)	
Diastereoisomeri	(non	enan8omeri)	

Diastereoisomeri	(non	enan8omeri)	

Se	i	due	stereoisomeri	sono	l'uno	l'immagine	speculare	dell'altro,	si	dicono	enan8omeri,	
altrimen8	si	dicono	diastereoisomeri	

Enan8omeri	e	Diastereoisomeri	



Ciclizzazione	catena	carboniosa	dei	
monosaccaridi	aldosi	(a	cinque	o	più	atomi)	



Gli	anomeri	α	e	β	possono	interconver(rsi	

Quinto	centro	chirale	

(carbonio	anomerico)	





Disaccaridi	



Intolleranza al lattosio



Polisaccaridi	

Amilosio	 Glicogeno,	amilopec8na,	cellulosa	(fibre	alimentari)	

FOS: oligo- e 
polisaccaridi del 
fruttosio



La	cellulosa:	un	polimero	di	D-glucosio	con	
legami	β(1→4)	



L'α-amilosio:	un	polimero	di	D-glucosio	con	
legami	α(1→4)	



Ramificazioni	α(1→6)	dell'amilopec(na	
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