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ÓLEOS E GORDURAS
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http://www.unicarepharma.com

Palma e coconote

copra
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Sesamum indicum: Sesame flowers

http://www.uni-graz.at/~katzer/engl/Sesa_ind.html

Sesamum indicum: Black and White sesame seeds

linho

gergelim

http://www.uni-graz.at/~katzer/engl/spice_photo.html#sesa_ind
http://www.uni-graz.at/~katzer/engl/spice_photo.html#sesa_ind




http://www.itdg.org/docs/technical_information_service/oil_extraction.pdf



LÍPIDOS

- Compostos hidrofóbicos

-constituídos por C, H e O

- Classificações:



Figure 1: Unsaponifiable components of olive oil. 

Kiritsakis (2006)



α-Tocopherol (Vitamin E)

α-Tocopherol (Vitamin E)

catechin.co.uk

http://en.wikipedia.org/wiki/Image:VitaminEstructure.png
http://biopsychiatry.com/structures/


Radical livre

Antioxidantes neutralizam Radicais livresRadicais livres lesam  as moléculas estáveis

http://www.cerefolin.com/OxyStress.php



http://www.fruitnutrition.co.uk/berries_and_nutrition.asp

http://www.whyxocai.com/oracscale-inset.jpg





Fatty acids are long molecules with a polar, 

hydrophilic end and a non-polar, hydrophobic 

"tail". The hydrocarbon chain can be from 14 

to 22 CH2 units long. The hydrocarbon chain 

is sometimes called an R group, so the 

formula of a fatty acid can be written as R-

COOH.

Glycerol is a small, 3-carbon 

molecule with three hydroxyl 

groups.

ACILGLICERÓIS (MONO-, DI- OU TRI-)

(= GLICÉRIDOS)





Saturated fats - These are considered the most detrimental to your 

health. They usually are solid at room temperature and are derived from 

animal products. When looking at their molecular structure, saturated fats 

contain the maximum number of hydrogen atoms (hence "saturated" with 

hydrogen atoms). 

•Monounsaturated fats - This type of lipid lowers "bad cholesterol", LDL, 

and leaves the "good cholesterol" HDL levels the same. These are 

usually liquid at room temperature. When looking at their molecular 

structure, there are two hydrogen atoms missing with a double bond 

between two carbon atoms replacing them. Monounsaturated fats include 

canola oil and olive oil.

•Polyunsaturated fats - This type of fat tends to lower both LDL and 

HDL levels (remember--we want to keep high levels of HDL). These are 

liquid at room temperature and typically have more than two hydrogen 

atoms missing. Polyunsaturated fats include safflower oil, sunflower oil 

and corn oil. 



Esteárico

oleico



If there are no C=C double bonds in the hydrocarbon chain, then it is a saturated fatty acid 

(i.e. saturated with hydrogen). These fatty acids form straight chains, and have a high melting 

point. 

•If there are C=C double bonds in the hydrocarbon chain, then it is an unsaturated fatty acid 

(i.e. unsaturated with hydrogen). These fatty acids form bent chains, and have a low melting 

point. Fatty acids with more than one double bond are called poly-unsaturated fatty acids 

(PUFAs). 

Triglycerides containing saturated fatty acids have a high melting point and tend to be found in warm-

blooded animals. At room temperature they are solids (fats), e.g. butter, lard. 

Triglycerides containing unsaturated fatty acids have a low melting point and tend to be found in cold-

blooded animals and plants. At room temperature they are liquids (oils), e.g. fish oil, vegetable oils. 



http://www.biovita.fi



Table 1. Iodin Numbers of Common 

Fats*

Fat or Oil lodin number

Linseed oil 173 - 201

Tung Oil 170.6

Menhaden oil 139 - 173

Whale oil 121 - 146.6

Soy bean oil 137 - 143

Sunflower oil 119 - 135

Corn oil 111 - 130

Cottonseed oil 108 - 110

Sesame oil 103 - 108

Rapeseed oil 94 - 102

Peanut oil 

(arachis)
83 - 100

Olive oil 79 - 88

Horse oil 71 - 86

Lard 46 - 70

Palm oil 51.5 - 57

Milk fat 26 - 50

Beef tallow 38 - 46

Mutton tallow 35 - 46

Cacao butter 32 - 41

Palm kernel oil 13 - 17

Coconut oil 8 - 10

J. Lewkowitsch, Chemical Technology and Analysis of Oils, Fats, and Waxes, 

pp. 419-24.

http://journeytoforever.org/biofuel_library/fatsoils/fatsoils2.html



•Essential fatty acids - These include omega-6 and omega-3 fatty 

acids, which have been linked to lowering triglyceride levels. Common 

sources of essential fatty acids include vegetable oils, fish, grains, 

seeds, and vegetables. 



http://www.oliveoil.co.za/health2.html





http://www.ualr.edu/botany/fattyacids.jpg



FOSFOLÍPIDOS



http://www.ualr.edu/botany/fattyacids.jpg



http://wps.prenhall.com



•  X-Structure Name Type

H2O Water Phosphatidic Acid

Ethanolamine
Phosphatidylethanolamin

e

Choline Phosphatidylcholine

Serine Phosphatidylserine

Inositol Phosphatidylinositol



http://cellbio.utmb.edu

http://ar.geocities.com/moni2201/membrana_celular.htm

COLESTEROL





The cholesterol molecule is a steroid lipid, found in the 

cell membranes of all body tissues, and transported in 

the blood plasma, of all animals. Most cholesterol is 

produced internally, not dietary in origin. It is present in 

higher concentrations in tissues which either produce 

more or have more densely packed membranes; for 

example the liver, spinal cord, brain and atheroma. 

Cholesterol plays a central role in many biochemical 

processes, but is best known for the association of 

cardiovascular disease with various lipoprotein 

cholesterol transport patterns in the blood.

The name originates from the Greek chole- (bile) and 

stereos (solid), as researchers first identified cholesterol 

in solid form in gallstones. 

Function

The cholesterol molecule is an important component of the 

membranes of cells, providing stability. It is the major precursor for 

the synthesis of vitamin D, of the various steroid hormones, 

including cortisol, cortisone, and aldosterone in the adrenal glands, 

and of the sex hormones progesterone, estrogen, and testosterone. 

Further recent research show that cholesterol molecules have an 

important role for the brain synapses as well as in the immune 

system. 

Excretion

Cholesterol is excreted from the liver in bile and reabsorbed from 

the intestines. Under certain circumstances, when more 

concentrated, as in the the gallbladder, it crystallises and is the 

major constituent of most gallstones, although lecitin and bilirubin 

gallstones also occur less frequently.

Role in disease

In conditions featuring elevated LDL, cholesterol molecules often 

promote atheroma plaque deposits in the walls of arteries, a 

condition known as atherosclerosis, which is a major contributor to 

coronary heart disease and other forms of cardiovascular disease.

However, as today's testing methods determine LDL ("bad") and 

HDL ("good") cholesterol separetely, this simplistic view has become 

somewhat outdated. The desirable LDL level is considered to be 75-

130 mg/dl (1.9-3.3 mmol/L), and a ratio of total cholesterol to HDL—

arguably the most useful measure—of less than 5:1 is thought to be 

healthy. Increasing clinical evidence has strongly supported the 

greater predictive value of still more sophistical testing which directly 

measures both LDL and HDL particle concentrations and size as 

opposed to the more usual estimates or measures of the total 

cholesterol within LDL particles or the total HDL concentration. The 

real key is cholesterol transport which is determined by both the 

proteins which form the lipoprotein particles and the proteins on cell 

curfaces with which they interact.http://www.worldofmolecules.com/disease/cholesterol.htm



http://www.dhea-sante.com

http://www.prevention.ch/cholesterol.htm

ARTERIOSCLEROSE

http://www.tusalud.com.mx/



http://www.prevention.ch/cholesterol.htm



Lipoproteins

There are two main forms of lipoproteins. 

• Low density lipoproteins (LDL), which carry cholesterol from the liver to the 

cells. 

• High density lipoproteins (HDL), which return the extra cholesterol that isn’t 

needed to the liver.

Blood lipids

You may also have heard the term ‘blood lipids’. This is a name for all the fatty 

substances in the blood, including HDL cholesterol, LDL cholesterol and 

triglycerides. 

If you have high levels of both triglycerides and blood cholesterol, you run a 

greater risk of coronary heart disease. The risk is particularly high if you also 

have a low level of HDL cholesterol and a high level of LDL cholesterol. (See 

illustration). A high level of triglycerides also increases the risk of coronary heart 

disease and stroke.



Lipoprotein classification 

Lipoprotein full name density

VLDL very low density lipoprotein <1.006 g/ml

LDL low density lipoprotein 1.006-1.062 g/ml

HDL high density lipoprotein 1.063-1.20 g/ml

VHDL very high density lipoprotein >1.20 g/ml



http://wichita.kumc.edu/edtech/medill.html

HDL



http://www.medicosdeoriente.com.ve

http://www.nutricion.co.cr/paginas/rincon_nutric/colesterol/colesterol.htm



http://www.virtualsciencefair.org

http://www.calmainefoods.com/eggsgoodhealth.htm



http://medscape.elmundo.es



http://www.elmundo.es









Figure 2: Gas chromatography mass spectroscopy analysis of the flavor components 

of three samples of olive oil (a: fruity flavor, b and c: with defects) (Tateo et al., 1993). 

Kiritsakis (2006)



ALTERAÇÕES NOS ÓLEOS E GORDURAS

-Hidrólise

-Oxidação

-Reversão do flavour





PROCESSAMENTO DOS ÓLEOS

Refinação

Modificação 

Neutralização

Branqueamento

desodorização

Hidrogenação

Interesterificação

Fraccionamento



•Hydrogenated fats - During hydrogenation, hydrogen atoms are added back 

to polyunsaturated or monounsaturated fats to protect against rancidity from 

bacteria or air exposure. As a consequence, this process causes 

hydrogenated fats to become saturated fats. If a food label states the words 

partially hydrogenated oils among its first ingredients, that means that it 

contains a lot of trans-fatty acids and saturated fats.

•Trans-fatty acids - In nature, most unsaturated fats are cis-fatty acids. 

During hydrogenation, the molecular structure changes from cis- to trans-fatty 

acids. These fats increase LDL levels and decrease HDL levels, which may 

increase your risk of heart disease.





http://www.natural-health-information-centre.com/trans-fats.html
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•basic hydrolysis of fats (saponification) generates soaps

(the sodium salts of fatty acids) 

  

•the ionic head group is water-soluble, the nonpolar tail insoluble 

•soaps tend to aggregate in micelles, where nonpolar dirt dissolves 

  



http://www.souzaoenterprises.com/LDLCholesterolMolecule.gif



http://www.coe.drexel.edu/ret/images/biotech/LDL.png

http://fderad.club.fr/atherome.htm



Soapsap1

Cleaning action of soaps

http://en.wikipedia.org/wiki/Make_your_own_soap

http://en.wikipedia.org/wiki/Image:Soapsap1.gif
http://en.wikipedia.org/wiki/Image:Soapfunction1.jpg
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