
Solubilidade de uma proteína globular em função de pH



Efeito da concentração de Enzima na 

Velocidade da Reação



https://www.youtube.com/watch?v=CHMY4G9gTPA

https://www.youtube.com/watch?v=CHMY4G9gTPA


Estrutura de 
Carboidratos

Definição de Carboidratos: 

São compostos que, em geral, apresentam a formula empírica (CH2O)n .

São poliidroxialdeidos ou poliidroxicetonas ou substâncias que, hidrolisadas, 

liberam esses compostos.



Glicose



Sacarose e Lactose



Monossacarídios



Glicose, Galactose e Frutose



Conversão entre as formas linear e cíclica 

da glicose



Estrutura da Sacarose: glicose + frutose



Estrutura de dissacarídios:

Maltose: 2 glicoses

Lactose: galactose + glicose

Sacarose: glicose + frutose



Glicogênio



Amido é composto por Amilose e 

Amilopectina

Amilose: polímero de glicose com 

ligações alfa-1,4 

e 

Amilopectina-formada por 

unidades de glicose unidas em α-

1,4 e α-1,6, formando uma 

estrutura ramificada.



Estrutura da celulose:

A celulose se forma pela união de 

moléculas de glicose através de 

ligações β-1,4-glicosídicas. 

Sua hidrólise completa produz 

glicose. 

A celulose é um polímero de cadeia 

longa de peso molecular variável, 

com fórmula empírica (C6H10O5)n, 

com um valor mínimo de n=200 

(tipicamente 300 a 700, podendo 

passar de 7000).

Pontes de Hidrogênio inter-cadeias.

https://pt.wikipedia.org/wiki/Glicose
https://pt.wikipedia.org/wiki/Hidr%C3%B3lise
https://pt.wikipedia.org/wiki/Empirismo


Celulose



Figure 5.1.3: Cellulose. (a) There is extensive 
hydrogen bonding in the structure of cellulose. 
(b) In this electron micrograph of the cell wall of 
an alga, the wall consists of successive layers of 
cellulose fibers in parallel arrangement.



Schematic two-dimensional cross-sectional view of glycogen: A core protein 

of glycogenin is surrounded by branches of glucose units. The entire globular granule 

may contain around 30,000 glucose units.[1]

Each glycogen is essentially a ball of glucose trees, with around 12 layers, centered 

on a glycogenin protein, with three kinds of glucose chains: A, B, and C. There is only 

one C-chain, attached to the glycogenin. This C-chain is formed by the self-

glucosylation of the glycogenin, forming a short primer chain. From the C-chain grows 

out B-chains, and from B-chains branch out B- and A-chains. The B-chains have on 

average 2 branch points, while the A-chains are terminal, thus unbranched. On 

average, each chain has length 12, tightly constrained to be between 11 and 15. All A-

chains reach the spherical surface of the glycogen.[23][24]

https://en.wikipedia.org/wiki/Glycogenin
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Glycogen#cite_note-1
https://en.wikipedia.org/wiki/Glycogenin
https://en.wikipedia.org/wiki/Glycogen#cite_note-23
https://en.wikipedia.org/wiki/Glycogen#cite_note-24


Figure 5.1.1: Amylose. (a) Amylose is a linear chain of α-D-glucose units 
joined together by α-1,4-glycosidic bonds. (b) Because of hydrogen bonding, 
amylose acquires a spiral structure that contains six glucose units per turn.



Figure 5.1.2: Representation of the Branching in Amylopectin and Glycogen. Both 
amylopectin and glycogen contain branch points that are linked through α-1,6-linkages. 
These branch points occur more often in glycogen.

Amylopectin is a branched-chain polysaccharide composed of glucose units linked 
primarily by α-1,4-glycosidic bonds but with occasional α-1,6-glycosidic bonds, which 
are responsible for the branching. A molecule of amylopectin may contain many 
thousands of glucose units with branch points occurring about every 25–30 units 
(Figure 5.1.2). The helical structure of amylopectin is disrupted by the branching of the 
chain, so instead of the deep blue-violet color amylose gives with iodine, amylopectin 
produces a less intense reddish brown.



Amido, (Starch)

 Starch

 Starch is the most important source of carbohydrates in the human diet and accounts 
for more than 50% of our carbohydrate intake. It occurs in plants in the form of 
granules, and these are particularly abundant in seeds (especially the cereal grains) 
and tubers, where they serve as a storage form of carbohydrates. The breakdown of 
starch to glucose nourishes the plant during periods of reduced photosynthetic 
activity. We often think of potatoes as a “starchy” food, yet other plants contain a 
much greater percentage of starch (potatoes 15%, wheat 55%, corn 65%, and rice 
75%). Commercial starch is a white powder.

 Starch is a mixture of two polymers: amylose and amylopectin. Natural starches 
consist of about 10%–30% amylase and 70%–90% amylopectin. Amylose is a linear 
polysaccharide composed entirely of D-glucose units joined by the α-1,4-glycosidic 
linkages we saw in maltose (part (a) of Figure 5.1.1). Experimental evidence indicates 
that amylose is not a straight chain of glucose units but instead is coiled like a spring, 
with six glucose monomers per turn (part (b) of Figure 5.1.1). When coiled in this 
fashion, amylose has just enough room in its core to accommodate an iodine 
molecule. The characteristic blue-violet color that appears when starch is treated with 
iodine is due to the formation of the amylose-iodine complex. This color test is 
sensitive enough to detect even minute amounts of starch in solution.



Polímeros de Glicose



Amilose e amilopectina



Celulose, Quitina e Pectina Cellulose

 The structural components of plants are formed primarily from cellulose. Wood is largely 
cellulose and lignin, while paper and cotton are nearly pure cellulose. Cellulose is 
a polymer made with repeated glucose units bonded together by beta-linkages. Humans and 
many animals lack an enzyme to break the beta-linkages, so they do not digest cellulose. 
Certain animals, such as termites (cupins) can digest cellulose, because bacteria possessing the 
enzyme are present in their gut. Cellulose is insoluble in water. It does not change color when 
mixed with iodine. On hydrolysis, it yields glucose. It is the most abundant carbohydrate in 
nature.

 Chitin [exoesqueleto de crustáceos]

 Chitin is one of many naturally occurring polymers. It forms a structural component of many 
animals, such as exoskeletons. Over time it is bio-degradable in the natural environment. Its 
breakdown may be catalyzed by enzymes called chitinases, secreted by microorganisms such 
as bacteria and fungi and produced by some plants. Some of these microorganisms 
have receptors to simple sugars from the decomposition of chitin. If chitin is detected, they then 
produce enzymes to digest it by cleaving the glycosidic bonds in order to convert it to simple 
sugars and ammonia.

 Chemically, chitin is closely related to chitosan (a more water-soluble derivative of chitin). It is 
also closely related to cellulose in that it is a long unbranched chain of glucose derivatives. Both 
materials contribute structure and strength, protecting the organism.

 Pectins

 Pectins are a family of complex polysaccharides that contain 1,4-linked α-D-galactosyl uronic 
acid residues. They are present in most primary cell walls and in the nonwoody parts of 
terrestrial plants.

https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Cellulose
https://en.wikipedia.org/wiki/Lignin
https://en.wikipedia.org/wiki/Paper
https://en.wikipedia.org/wiki/Cotton
https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/Termite
https://en.wikipedia.org/wiki/Chitin
https://en.wikipedia.org/wiki/Polymers
https://en.wikipedia.org/wiki/Exoskeleton
https://en.wikipedia.org/wiki/Biodegradation
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Chitinase
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Fungi
https://en.wikipedia.org/wiki/Chemoreceptors
https://en.wikipedia.org/wiki/Sugars
https://en.wikipedia.org/wiki/Enzyme
https://en.wikipedia.org/wiki/Glycosidic_bond
https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Chitosan
https://en.wikipedia.org/wiki/Cellulose
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Pectin




Estrutura de Ácidos Graxos



Estrutura de ácidos graxos insaturados



Acidos Graxos Saturados e Insaturados



Estrutura de Ácidos Graxos





Acidos Graxos Essenciais



Ácidos graxos essenciais- Funções



Triacilglicerol



Lipídios que contem ácidos graxos



Glicerofosfolipídios



Esfingolipídios



Colesterol



Lipoproteinas Plasmáticas



Estruturas formadas por Lipídios





Membranas Plasmáticas



LDL
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