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Moistura content Cilfat contant Yield of il Uses for by-products
(%] (%] (%)
Seeds and beans
Ciottan = 15-25 - Animal faad
Raps a 40-45 25 Animalfead (neseds
Mustard T 2545 - detoxifying )
Sesams = 25-50 45 -
Sunflowear & 25-50 20-30 Animal fead
Hulls used for chicken littsr,
Saffloweer 2] 30 - presscaks for animal fesd
Animalfasd
Muts
Cizonut (frash) 40-50 35-40 5h-G2 Ses Figurs 2
Copra 3-45 G4-70 - -
Groundnut (shallked) 4 28-55 40 Food, snacks, soup
Palm kermel nuts - - 45-49 Animal faad
(shallad) - 46-57 47-51 Animal fesd, fusl (shalls)
Shea nut - 34-44 15-45* Fusl
Shea nut - - =]
Fruits
il palm - ok 11-20 Fusl, lighting
Avocada B9 11-28 40-44 -
Cilive S0-T0 - 25 Animal feed, fusl

Table 1: Sources of cil. *Traditional methods

http://www.itdg.org/docs/technical_information_service/oil _extraction.pdf
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Figure 1: Unsaponifiable components of olive oil.

Kiritsakis (2006)
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Antioxidant capacity
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http://www.fruitnutrition.co.uk/berries_and_nutrition.asp

ORAC* Values of Top Antioxidant Foods
Unprocessed Cocoa Powder 26,000
Acai Berry 18,500*
Dark Chocolate 13,120
Prunes 5170
Raisins 2830
Bluebernes 2,400

Blackberries 2,036

Strawberries = 1540
Spinach, Raw 1,260
Broccoli Florets 890
Red Grapes 739
Cheress = &0

Source: Data from U.S. Department of
Agriculture and the Joumnal of the American
Chemical Society.

* Source: Brunswick Laboratories

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







ACILGLICEROIS (MONO-, DI- OU TRI-)

(= GLICERIDOS)

Q
HQ?-—-D-—-C ﬁ
CH—D—CW

" I
0
Glycerol is a small, 3-carbon HooHH
molecule with three hydroxyl H-C—C—C-H
groups. OH OH OH

Fatty acids are long molecules with a polar,

hydrophilic end and a non-polar, hydrophobic
" HTL . H H ' H H H H: '
tail". The hydrocarbon chain can be from 14 ! Ly L L =0
_ . P H=C =+ C— C eemmemmmmesemeeC — CHC0

to 22 CH2 units long. The hydrocarbon chain ! I | | 1 o
is sometimes called an R group, so the . HigH H HoH 5
formula of a fatty acid can be written as R- L hethyl ] Hy drocarbon chain L caboyl |
Loogroup Hl (142 cabonstoms) i ___group _l

COOH.



N. COMUM

SATURADOS
(féormula geral:

butirico
caprdico
caprilico
caprico
laurico
miristico
palmitico
Estearico
araquidico
beénico

INSATURADOS

caproleico
lauroleico
miristoleico
palmitoleico
oleico
elaidico
vacénico
linoleico

linolénico

gradoleico
araquidénico

eruacico

NOTA: Todas as

excepto para o acido elaidico e vacénico que estdao na trans.

ACIDOS GORDOS mais comuns

N. SISTEMATICO

H3 C(CH2)n COOH

butanéico
hexanéico
octandico .
decanédico
dodecandico
tetradecandico
hexadecandico
octadecandico
eicosanoico
docosandico

AN

9-decendico
9-dodecendico
9-tetradecendico
9-hexadecendico
9-octadecendico
9-octadecendico
ll-octadecendico
9, 12=
octadecadiendico
9,112,186~
octadecatriendico
9-eicosendico
6,8,11,14~-
eicosatetraendico
5,8:;311,14,17~
eicosapentaendico
13-docosendico
4,7,10,18,16, 19~
docosahexaendico

duplas ligacoes

t Dl

18;
20:

20:

20:

N
n

< QO

Sooccocococo

e e

PF

75.4
80,0

estao na configuracao



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.



O o —

O

oleico

CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,C —OH

A saturated fatty acid
(palmitic acid)

o)
CH,CH,CH =CHCH,CH =CHCH,CH=CHCH,CH,CH,CH,CH,CH,CH,C—OH

A cis unsaturated fatty acid
(linolenic acid)



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).

O HHHHHH DHHHﬁﬁ"*&"
FEd S R
HO—C—C—C—C—C—C—C—H  HO—C—C—C—C—C?Z" 4
ARy Ry
Saturated fatty acid Unsaturated fatty acid

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.



Myristic acid
{14:0)

Palmitic acid
{18:0)

Steanc acid
{18:0)

Oleic acid
{18:1)

Linoleic acid
(18:2)

-Linolenic acid
{GLA) (18:3)

Arachidonic acid
(ARA) (20:4)

o-Linolenic acid
{ALA) (18:3)

Eicosapentanoic acid

{EPA) (20:5)
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{DHA) (22:6)
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Table 1. lodin 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
et o
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

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

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

pp. 419-24.



*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.

0 O
"" o - By,
Eicosapentacnoic acid (EPA) Linalgic acid (Omecga-6)
(Omepa-3)
Ch
Q
y . OH -~ OH

e

Gamma-linelenic acid Olcic acid (Omega-9)

(Omepa=-6)



Comparison of Dietary Fats

DIETARY FAT Falty acid content nomalized 0 100 per cent

Canola oil 61%

Safflower il
sunflower oil
Corn oil
Olive oil
Soybean oil
Feanut il
Cottonsaed il
| Lard”
Beef tallow®
Falm oil
Buttarat®
Coconut oil

“Cheestancd Contend (rey Thanls Lavd 17 Seel ailw 14 Bumans! 57, Mo cholasfornd i any wawabio-hased ol
Souvice: IPOEE Mk Planl Coponation. Sasfaicon. Saska'chdwan, Cindc June 1094

B SATURATED FAT POLYUNSATURATED FAT

_ B Linolale Acid
COMOMNMOUNSATURATED FAT .nwu“ﬂ,m Aeld

{(An Omega-3 Fatty Acid)

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



3 MFTRE  UBEMRPA  Sramrengn € slbesy s e~
_ovifanpncps € e - SLes snEagy

B Goposun seronva @ FELONAA LT Goerinn
e v H o~ ObssaTO "
1 J
|

oo cano |l o Jeet 78% 131
olEb Gieassol | O WAL 69| 20
oleo rticko || o el 629 |
AElTE 0 6. 97| 77%
Sles SeoA o [#% ] /. 61 %] 241
ébico ArtEosi| 6 [uB¥e L | 422
© St Mmoo O [2076 ”///-" AT T T e 193
B e WA 12 AIHDNTRANN \\\\‘ L 12 4
S i ,/,/////////////7/{,‘//// 8% 39;
Sens 78 12 NN R 17 14
‘HA‘NTG-\G'A__ | 33 (B/%///////// //,///,/,/{ /,// /1/4‘170 307
sl (s ltm\\\\\ N\ \ \\\\\\\\ \\\\\ A\ N\ \2ose

CLASIIFCACARS DAY GSRromm € o@D AU NSRS |

Coail@an -

iy T w-[,q,tEQ S do a.uaL- Lo lirni co
M.o e ) Clc. 0(\«(3—- (*M&Lg.

e

(M\AP

SR - :

&o ac- J PO

ndoca > ypdald

el HA

eI ~o =
A o‘kpv.\ M\«-\

CALAN



Lipid Structures BT
 Fatty acids o (e

e Triglycerides

o
"
HO = G~ GH,~CM, ~CH , ~CH, ~CH, ~CH, ~CH, ~CH, ~CH, ~CH,,~CH, —CH, -CH, -OH, ~CH O, -OH,

Oleic acid
(unsaturated)

http://www.ualr.edu/botany/fattyacids.jpg
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TABLE 24.3 Some Glycerophospholipids

©

|
R—C—O—lL|“Hz

R —C—@—Ec—H O

| 2| [| Rest of polar
(@) 3CH2—O_I|)_O_X head group
O

Precursor of X Name of Resulting

(HO-X) Formula of X Glycerophospholipid Family Function

Water —H Phosphatidate Basic structure of
glycerophospholipids

.+.

Choline —CH,CH,N(CH,), Phosphatidylcholine Basic structure of lecithins;
most abundant membrane
phospholipids

+
Ethanolamine —CH,CH,NH, Phosphatidylethanolamine Membrane lipids
+
/NH3
Serine —CH,— CH Phosphatidylserine Present in most tissues; abundant
\ in brain
COO™
Bond it oL

myo-Inositol site H Phosphatidylinositol Relays chemical signals across cell

membranes
H OH
H H

http://wps.prenhall.com



&-Structure Name Type
H20 Water Phosphatidic Acid
I;N-CH;-CH;- Ethanolamine Zhosphatldylethanolamln
+ (I:H3
HyC—N—C—C— Choline Phosphatidylcholine
2 2
CH;
&
Hooc*"'lll;ﬁz— Serine | Serine Phosphatidylserine
OH OH
OH O,
Inositol Phosphatidylinositol
OH

OH
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citoplasma dentro de la celula CELULAR
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oD *" | non-polar (
7 i hydrocarbon
cH = | tail

cholesterol orientation in the membrane http://cellbio.utmb.edu
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Function

The cholesterol molecule is a steroid lipid, found in the The cholesterol molecule is an important component of the
cell membranes of all body tissues, and transported in membranes of cells, providing stability. It is the major precursor for

he blood bl f all animal hol li the synthesis of vitamin D, of the various steroid hormones,
the blood plasma, of all animals. Most cholesterol is including cortisol, cortisone, and aldosterone in the adrenal glands,

produced internally, not dietary in origin. It is presentin and of the sex hormones progesterone, estrogen, and testosterone.
higher concentrations in tissues which either produce Further recent research show that cholesterol molecules have an

more or have more densely packed membranes; for important role for the brain synapses as well as in the immune
example the liver, spinal cord, brain and atheroma. system.
Cholesterol plays a central role in many biochemical

. . Excretion
processes, but IS best knqwn fo_r the gssouatyon of Cholesterol is excreted from the liver in bile and reabsorbed from
cardiovascular disease with various lipoprotein the intestines. Under certain circumstances, when more
cholesterol transport patterns in the blood. concentrated, as in the the gallbladder, it crystallises and is the

The name originates from the Greek chole- (bile) and major constituent of most gallstones, although lecitin and bilirubin
stereos (solid), as researchers first identified cholesteropallstones also occur less frequently.

in solid form in gallstones. -
Role in disease

\,f 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
%4, / coronary heart disease and other forms of cardiovascular disease.
R 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-
I 130 mg/dl (1.9-3.3 mmol/L), and a ratio of total cholesterol to HDL—
Hie ! Tl T arguably the most useful measure—of less than 5:1 is thought to be
/L H H healthy. Increasing clinical evidence has strongly supported the
- P W 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
http://www.worldofmolecules.com/disease/cholesterol.htm curfaces with which they interact.

chalesteral



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

How Cholesterol is carvied around the body

Production of chalesteral is increased by
& diet of high saturated fat
Inhetited factors
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chiolesteral rernoved fram
to the liver, the bload
circulation is
requlated by

the calls whidh
need dholestaral,

Ifthere iz a high level of cholesterol in In people with familial
the blood, the artery wall takes up too hyperdholesteral aemia
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pressure, dow ed rate,



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




HDL

Apoprotein B-100 LDL.

Phospholipid

Cholesteryl. 4 Unesterified

ester

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

Artery narrowed
by atherosclerosis

http://www.calmainefoods.com/eggsgoodhealth.htm
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3. Defini¢oes

3.1. Gordura - Substancia constituida principalmente por
ésteres de acidos gordos e glicerol, ou seja, 0s glicéridos
(triglicéridos, diglicéridos e monoglicéridos).

3.2. Oleo - Gordura liquida & temperatura de 20°C.

3.3. Gordura e Oleo naturais - Gordura e dleo provenientes de
reserva nutritiva de seres vivos constituida por uma mistura
complexa de triglicéridos, que tem dissolvidos, geralmente em
pequenas quantidades, outros lipidos, como digliceridos,
monoglicéridos e fosfatidios, os acidos gordos libertados pela
hidrélise e também diversas substancias insaponificaveis.

3.4. Gordura e 6leos comestiveis - Gordura e ¢leo naturais
utilizaveis como género alimenticio.

3.5. Extracgdo - Processo para retirar a gordura ou d6leo da
matéria-prima onde se contém.

3.6. Depuracdo - Processo para separar impurezas insoluveis ou
em suspensdo na gordura ou no dleo.

3.7. Fraccionamento - Processo para separar glicéridos de
diversas temperaturas de solidificagdo, da gordura ou do o4leo,
bem como ceras e certas substancias insaponificaveis.

3.8. Refinacdo - Processo para purificar ou beneficiar uma
gordura ou um Oleo separando impurezas lipossoluveis e
componentes indesejaveis, sem, contudo, provocar consideravel
modificacdo molecular e de estrutura gliceridica.

3.9. Hidrogenagédo - Saturag&o pelo hidrogénio de duplas
ligages livres dos radicais de acidos gordos insaturados nas
moléculas dos glicéridos.

3.10. Interesterificacdo - Permuta de radicais de acidos

gordos nas moléculas dos glicéridos, processada numa sO
gordura ou num so Oleo.

3.11. Transesterificacdo - Permuta de radicais de acidos

gordos nas moléculas dos glicéridos processada numa mistura de

gorduras ou oOleos.



5. Processos de obtencao

Os processos admitidos na obtengdo das gorduras e dos Oleos
comestiveis sdo o0s seguintes: extracgdo, depuragao,
fraccionamento, refinagcdo e também, em certos casos, a
modificagdo molecular e de estrutura gliceridica mediante
hidrogenacgéo, interesterificacdo ou transesterificagéo.

Todas as operagfées devem decorrer a temperaturas que nao
alterem a gordura ou o 6leo, utilizando-se, quando necessario,
pressdo reduzida.

5.1. A extraccido efectua-se apenas por processos fisicos,
mediante fusdo, acgdo mecanica, tensdo superficial ou
dissolugao.

5.2. A depuragido efectua-se, uma ou mais vezes, durante a
obtencdo, mediante operagdes de decantagdo, lavagem,
filtragdo, centrifugagdo e desmucilaginizagao.

5.3. O fraccionamento efectua-se por operagdes de
arrefecimento ou aquecimento a determinadas temperaturas e por
cristalizagdo fraccionada em dissolvente apropriado. Pode dar,
ou néao, lugar a transformagao da gordura ou odleo.

54. A .reflrlag:éo efectua-se mediante operagdes de

neutralizacdo dos acidos gordos livres com solugées alcalinas

ou de_ separacao desses dacidos por destilagdo em ambiente
(rj%re(gzlto,dbe_m como de descoloragdo com adsorventes indcuos e
rarefei?g. orizagao pela passagem do vapor de agua em ambiente
55. A modmca'géo molecular e de estrutura gliceridica, com
subsequente eliminagdo do catalisador utilizado tem Iu,gar
apenas, na obtencdo de gorduras transformada's mediante
operagdes do processo de hidrogenagao, bem como de
Interesterificagdo ou de transesterificacdo, mas nunca por

glségg:‘lscagéo em que haja adigdo de glicerol ou de outros



Kiritsakis (2006)

N

1= hexanal

2= trans - 2 - hexenal

3= hexan- 1 -0l
4=cis-3 - hexen- | -ol
5= trans - 2 - hexen - 1 - ol
6= 2,4 dimethylfuran

-

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).



ALTERACOES NOS OLEOS E GORDURAS
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PROCESSAMENTO DOS OLEOS

L Neutralizagao
Refinacdo | Branqueamento
desodorizacao
Modificag&o Hidrogenacao

Interesterificacao
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)

COO-

*the ionic head group is water-soluble, the nonpolar tail insoluble
*soaps tend to aggregate in micelles, where nonpolar dirt dissolves

€00 fg 00

A Micelle (Soap)




Apalipoprotein B-100
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http://www.souzaoenterprises.com/LDLCholesterolMolecule.gif



http://www.coe.drexel.edu/ret/images/biotech/LDL.png
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Modéle d'une LDL, d'aprés M. Brown et J. Goldstein

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



Triglyceride
A molecule of fat or oil. | consists of 3 free-swinging
fatty acid molecules hooked to a ylycerol hackhone.
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1. water 2. soap molecule 3. Dirt

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