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OLEOS E
GORDURAS




OLEOS E
GORDURAS

Sao insolUveis em dgua e sollveis em solventes apolares.

Forma predominante da gordura em alimentos e principal forma de
armazenamento no corpo humano - 9Kcal

Distincdao que se refere unicamente se o material é solido ou liquido a
temperatura ambiente. Os dois termos sao frequentemente usados
alternadamente.




TRIGLICER’IDES ou
TRIGLICERIDEOS
o LI PI D EUS
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TRIGLICERIDEOS

e encontrado nos 6leos e gorduras

e formado de 3 acidos graxos mais
um glicerol




ACIDOS
GRAX0S

Acido orgénico alifatico que possui
um grupo acido em uma extremidade

e um grupo metila naoutra
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ACIDOS GRAX0S

TRIGLICERIDEOS

glicerol + 3 acidos graxos

triglicérideo + H,0



ACIDOS
GRAX0S

Acidos graxos - cadeia carbdnica varia em:

1. Tamanho - afeta na volatilidade

2. Saturacao - afeta coccao, armazenamento

e a saude




TAMANHO DA CADEIA CARBONICA
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ACIDO ESTEARICO - 18 CARBONOS, SATURADO
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ESTRUTURA SIMPLES



ACIDOS

GRAX0S

SATURACADO

Acido graxo saturado - cadeia carbénica
totalmente completa (apenas Ce Hem

ligacOes simples, sem duplas ligacoes)

Gordura - triglicéride contendo 3 acidos
graxos saturados, como gordura animal
(manteiga, banha) e éleos de palma,
COCO

Normalmente sélidos a temperatura

ambiente




ACIDOS
GRAX0S

Acido graxo insaturado - cadeia carbénica
com uma ou mais duplas ligacdoes (C=C) -
forma cis

Acido graxo monoinsaturado -
triglicérides contendo acidos graxos com
1 dupla ligacdo. Fontes: 6leo de canola,
azeite de oliva

Acido graxo polinsaturado - triglicérides
contendo alta % de acidos graxos com 2
ou mais duplas ligacoes. Ex: 6leos de
milho, girasol, soja, peixe

Normalmente sdo liquidos a temperatura
ambiente
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ACIDO OLEICO -18 CARBONOS, MONOINSATURADO
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ACIDO LINOLEICO - 18 CARBONOS, POLINSATURADO



2 Fatty acids present in nature 261

Aliphatic chain

Terminal methyl

Double bound

B Carboxylic group

Stearic acid (C18:0) — SFA

a Oleic acid (C18:17-9¢) —= MUFA

Linoleic acid {C18:2n-6¢) —= PUFA

FIG. 12.1

Chemical structure of stearic, oleic, and linoleic fatty acids.-Three of the main fatty acids in
the human diet.

No permission required.



Aliphatic chain

Terminal methyl

-

N

Double hound

B Carboxylic group

Stearic acid (C18:0) —= SFA

E Oleic acid (C18:10-9¢) —= MUFA

Linoleic acid (C18:2n-6¢) —= PUFA

FIG. 12.1

Chemical structure of stearic, oleic, and linoleic fatty acids.-Three of the main fatty acids in
the human diet.

No permission required.



Oleic acid (C18:1n-9¢) —= Omega 9
E Linoleic acid (C18:2n-6c) —= Omega 6

Linolenic acid (C18:3n-3) —= Omega 3

FIG. 12.2

Inclusion of oleic, linoleic, and linolenic fatty acids in omega-9, -6, and -3 groups, respectively.
No permission required.



Table 12.1 Food sources of fatty acids in the human diet.

Fatty acid Food
SFAS Butyric acid Dairy products
Caproic acid
Caprylic acid
Capric acid
Fentadecanoic acid Dairy products, red meat
Heptadecanoic acid
Myristic acid Coconut oil
Milk
Yogurt
Butter
Meat and processed meats
Palmitic acid Walnut oil
Linseed oil

Canola oil, soybean oil
Corn oil, olive oil, peanut oil
Milk

Yogurt

Butter

Meat and processed meats
Stearic acid Walnut oil

Linseed oll

Milke

Yogurt

Butter

Meat and processed meats
Chocolate

Corn oil, soybean oil, peanut oil, canola oil

Reference
Astrup et al. (2020)

Moigradean, Poiana, Alda, and Gogoasa (201.3)

O'Sullivan, Hafekost, Mitrou, and Lawrence (2013)

Moigradean et al. (2013)

Kostik, Memeti, and Bauer (201.3) and Popa et al. (2012)
Kostik et al. (2013) and Thandapilly et al. (2017)

Kostik et al. (2013)

O'Sullivan et al. (2013)

Moigradean et al. (2013)

Kostik et al. (2013) and Popa et al. (2012)
Kostik et al. (2013)

O'Sullivan et al. (2013)

Astrup et al. (2020)

Continued



Acidos graxos:

Polinsaturados
- Saturados

Omega-6

Polinsaturados
Omega-3

Monoinsaturados

Gordura animal e 6leos de palma e coco sao majoritariamente saturados
Oleo de coco

Manteiga
Carne

Oleo de palma
Banha

Alguns Oleos vegetais, como os de oliva e canola, sao ricos em monoinsaturados
Azeite de oliva

Canola
Amendoim

Cartamo
(safflower)

Muitos Oleos vegetais sao ricos em polinsaturados

Cartamo
Girassol
Milho
Soja
‘Algodao




TEOR DE OLEO DE ALGUNS
ALIMENTOS

Material Oleaginoso

Conteudo de 6leo (%)

1.Copra 66 — 68
(polpa seca do coco)
2. Babacu 60 — 65
3. Gergelim 90 — 55
4. Polpa de palma (dendé) 45 — 50
5. Caroco de palma 45 — 50
6. Amendoim 45 — 50
/. Canola 40 — 45
8. Girassol 35 —-45
9. Acafrao 30-35
10. Oliva 25 -30
11. Algodao 18 — 20
12. Soja 18 — 20




Originaria da colza (Brassica napus), planta
com alto teor de acido erdcico C22:1(n-9).

Por melhoramento genético o teor de acido
erucico foi reduzido de 54% a menos de 2%.

Dados de experimentos em animais indicam
que altos teores de acido erucico podem
ocasionar lipidose miocardica.
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ACIDOS
GRAX0S

Localizacao das duplas ligacoes

Posicao Omega - refere-se a
posicdo mais proxima do grupo
metil (CH3) e, portanto, a mais
afastada do grupo carboxil
(COOH)

Acidos graxos émega-3 ou n-3
Acidos graxos 6mega-6 ou n-6
Acidos graxos émega-9 ou n-9




SERIE OMEGA-3

HO

O
ALA - ACIDO ALFA LINOLENICO C-18:3
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3
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EPA - ACIDO EICOSAPENTAENOICO C-20:5

HO — — — —— —

O
DHA - DOCOSAHEXAENOICO (DHA) C-22:6



Os acidos graxos EPA e DHA sado
sintetizados enzimaticamente nos
organismos que os produzem, a partir
do ALA

EPA apresenta acao anti-inflamatoria,
por servirem de substrato para a
formacao de prostaglandinas.

Seus principais beneficios estado
relacionados a saude cardiovascular e
problemas circulatorios.

Dentre seus beneficios do DHA, o que se
destaca esta relacionado a melhora dos
processos cognitivos (acoes sobre
memoéria, neuroprotetor)

SERIE OMEGA-3




Tabela 3. Concentracdo dos acidos linoléico, alfa-linolénico, araquiddnico, eicosapentaendico e docosaexaendico em alimentos de

origem animaf®.

Alimento 18:2 n-6 {mo/g} 18:3 n-3 {mg/g) 20:4 n-2 {ma/g) 20:5 n-3 {mg/g) 22:6 n-3 (mgfa)
Carne bovina 4,1 0,4 0,5 - -
Carne de frango’ 46,5 2.5 1,6 0,2 0,2
Bagre? 26,2 1,8 1,0 1,2 2,2
Carpa?® 6,6 3.5 2.0 3,1 1,5
Salmac? 2,2 32 3.4 4,1 14,3
Sardinha™ 35,4 5,0 - 4,7 2.1
Tilapia? 2,9 0,5 3,5 - 1,3
Truta? 2,2 2,0 2,4 2.6 6,7
Leite de vaca’ 16,7 0.8 - - _
Leite de cabra’ 10,9 0,4 - - :
Salsicha {bovina)? 5,7 0,5 - - .
Ovos (galinha)! 26,1 0.5 5.0 - 1.1

1alimento fresco; 2Cozido; *Grelhado; 2enlatada com dleo de soja.



II:I!!B Sources of Omega Fatty Acids

Omega-6

Linoleic acid Vegetable oils (corn, sunflower, safflower, soybean, cottonseed), poult
nuts, seeds

Arachidonic acid Meats, poultry, eggs (or can be made from linoleic acid)

Omega-3

Linolenic acid Oils (flaxseed, canola, walnut, wheat germ, soybean)
Nuts and seeds (butternuts, flaxseeds, walnuts, soybean kernels)
Vegetables (soybeans)

EPA and DHA Human milk

Pacific oysters and fish® (mackerel, salmon, bluefish, mullet, sablefish,
menhaden, anchovy, herring, lake trout, sardines, tuna)
(or can be made from linolenic acid)

2All fish contain some EPA and DHA; the amounts vary among species and within a species depending on such factors
season, and environment. The fish listed here except tuna provide at least 1 gram of omega-3 fatty acids in 100 grams
(3.5 ounces). Tuna provides fewer omega-3 fatty acids, but because it is commonly consumed, its contribution can be

-
© Wadsworth — Thomson Learning

Copyright 2005 Wadsworth Group, a division of Thomson Learning




Beneficios com o consumo majoritario de acidos
graxos monoinsaturados e polinsaturados

Beneficios de um bom balanco 6mega-6/0mega-3

Reducdo de colesterol plasmatico e diminuicao

do risco de cancer




e Proporcao n-3/n-6 = 1:6

« N-3:400 a 800 mg/dia

e Diretriz 2017



ACIDOS
GRAX0S

HIDROGENADOS - ADICAO DE
HIDROGENIO A ACIDOS
GRAXOS INSATURADOS

TORNA-OS MAIS “SOLIDOS” OU
FIRME

AUMENTA SUA ESTABILIDADE
E PROTEGE CONTRA
OXIDACAO

AMPLAMENTE USADO NA
INDUSTRIA DE ALIMENTOS EM
MARGARINAS, SHORTENING
(GORDURA VEGETAL
HIDROGENADA), MANTEIGA DE
AMENDOIM, PRODUTOS DE
PANIFICACAO, SNACKS,
DENTRE OUTROS.



LigacOes duplas carregam uma certa carga
negativa e aceitam facilmente hidrogénio (carga
positiva), gerando um acido graxo saturado.

Em processos de hidrogenacao parcial (mais
frequente), ocorrem mudancas de conformacao,
acidos graxos trans

HIDROGENACAQ



HIDROGENACAQ

Acidos graxos cis vs. trans

Ao natural, a maior parte das duplas ligacdes sao cis, o que significa que os hidrogéenios
proximos as duplas ligacdes estdo do mesmo lado da cadeia carbonica

Quando um acido graxo é parcialmente hidrogenado algumas das ligacdoes mudam a
conformacao de cis para trans

Conformacao trans é muito similar a saturada




ACIDOS GRAXOS SATURADOS E INSATURADOS
CONTENDO 18 CARBONOS (C18)
\./\/\/\/‘\/\,/\./‘\./YOH

Acido estearico(C18) O

, x OH

Acido elaidi

(transA6:1) -

O
=

H

acido petroselinico
[ciz-18:1)

acido linolénico
(cis-18:3) O

acido oleéico 0
[ciz-18:1)

OH

acido vaccénico O
(cis-18:1) (cis-18:2) o

acido linoleico



ACIDOS
GRAX0S
ESSENCIAIS

O ORGANISMO NAO TEM
CAPACIDADE PRODUZIR
EX: AC. LINOLEICO , AC.
LINOLENICO E ARAQUIDONICO

SAO AC. GRAXOS
POLINSATURADOS ENCONTRADOS
NOS OLEOS DE ACAFRAO, SOQJA,
MILHO, SEMENTE DE ALGODAO E
DE AMENDOIM.

OUTROS TIPO DE AC. GRAXO
ESSENCIAL SAO OS OMEGA 3 E 6..



FOSFOLIPIDEOS

Fosfolipideos - similares aos triglicérides,
exceto que possuem 2 acidos graxo +
colina, ligados ao glicerol

Fosfolipideos nos alimentos: Soja
(lecitina), ovo (lecitina), gérmen de trigo,
amendoim.




LECITINA

© Wadsworth — Thomson Learning

|I| From 2
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The plus charge on the N is
/ palanced by a negative ion—
usually chloride.
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From choline

From glycerol From phosphate



Funcoes

No organismo: parte das membranas
celulares

Em alimentos agem como emulsificantes
(permitem, por ex., manter 6leo em
solucao aquosa)

Em humanos, sdao produzidos no figado,
sendo, deste modo, considerados nao
essenciais na dieta




espaco extracelular Fluido aquoso

Acidos graxos (“cauda”)

espaco intracelular .
PaG Fluido aquoso



FOSFOLIPIDEOS

o e

Muito importantes para industria de alimentos.

agua @ Usados em muitos produtos (molhos, bebidas
N lacteas, iogurtes entre outros
Oleo

parte hidrofilica  parte lipofilica

oleo agua

emulsificante emulsificante

agua Oleo
@/ :

v
@

base aquosa base oleosa

Manteiga




FOSFOLIPIDEOS

Tabela - Conteudo de fosfolipideos em d6leos
vegetais brutos

Oleo Conteudo fosfatidico (%) g/100g
Soja 1,1 - 3,2 (média 1,8)

Milho 1,0-2,0

Algodao 0,7-0,9

Arroz 0,5

Amendoim 0,3-0,4

Canola 0,1




ESTEROIS

IMPORTANTES NA SINTESE DE:

1.

HORMONIOS — TESTOSTERONA,
CORTISOL

2.VITAMINA D
3.
4. COLESTEROL - OBTIDO NOS

SAIS BILIARES

ALIMENTOS E SINTETIZADO NO
FIGADO. FONTES NA DIETA:
GEMA DE OVO, CARNES,
FIGADO, LATICINIOS



Esterdis (fonte

ammal) Colesterol

Vitamina D3

Esterois (fonte vegetal)
Fitosterois

B-sitosterol Campesterol Stigmasterol



COLESTEROL NOS ALIMENTOS

Tuna, canned in water

3 0z (99 kcal)

Miscellaneous

© Wadsworth — Thomson Learning Mi”igrams

Food Serving size (kcalories) U E’ID 1?[3 1?0

Milk 1 ¢ whole (150 kcal) CHOLESTEROL

Milk 1 ¢ reduced-fat 2% (121 kecal) Only foods of animal origin

Yogurl, plain 1 ¢ whole (150 kcal) cholesterol. Consequently,
, legumes, and fruits provide

Yogurt, plain 1 ¢ low-fat (155 kcal)

Cheddar cheese 1% 0z (170 keal)

Cottage cheese ¥ ¢ reduced-fat 2% (101 kcal)

Swiss cheese 1/ 0z (140 kcal)

lce cream v ¢, 10% fat (133 kcal)

Butter 1 tsp (36 kcal)

Shrimp 3 0z boiled (85 kcal) r

Ground beef, lean 3 0z broiled (237 kcal) [

Chicken breast 3 oz roasted (141 kcal) —

Cod 3 0z poached (88 kcal) [ Key:

Ham, lean 3 oz roasted (123 kcal) _ 1 Milk and milk pr

Sirloin steak, lean 3 0z broiled (171 kcal) -— B Meats

|

Bologna, beef

2 slices (144 kcal)

Egg

1 hard cooked (77 kcal)



Table 12.1 Food sources of fatty acids in the human diet—cont’'d

Fatty acid

MUFAs

PUFAs

Oleic acid

Erucic acid

\Vaccenic acid

Linoleic acid

Linolenic acid

Arachidonic acid

EPA and DHA

Food

Olive oil

Walnut oil, coconut oil
Sunflower oil

Canola oil

Soybean oil, safflower oil
Pork

Rapeseed

Mustard seed, kale seed, cabbage seed,
turnip seed

Dairy products

Beef

Lamb

Walnut oil, coconut oil
Linseed oil

Sunflower oil

Canola oil

Soybean oil, safflower oil
Nuts

Eags

Meat

Linseed oil

Canola oil, soybean ol
Flaxseed oil, walnut oil
Flax, chia seeds

Kale

Spinach

Eags

Milk

Beef

Poultry

Fish

Reference

Sales-Campos, Reis De Souza, Peghini, Santana Da Silva, and
Cardoso (2013)

Moigradean et al. (2013)

Fremnath, Narayana, Hamakrishnan, Kuppusamy, and
Chockalingam (2016)

Agregan et al. (2017) and Thandapilly et al. (2017)

Thandapilly et al. (2017)

Kasprzyk, Tyra, and Babicz (2015)

Knutsen et al. (2016) and Schwingshackl and Hoffmann (2012)
Knutsen et al. (2016)

Jacome-Sosa et al. (2014)

Moigradean et al. (2013)

Fopa et al. (2012)

Premnath et al. (2016)

Agregan et al. (2017) and Thandapilly et al. (2017)
Thandapilly et al. (2017)

Whelan and Fritsche (2013)

Fopa et al. (2012)
Rajaram (2014) and Thandapilly et al. (2017)
Rajaram (2014)

Forsyth, Gautier, and Salem (2016)

Forsyth et al. (2016) and Mohanty et al. (2016)




Table 12.2 Beneficial effects of oleic acid reported in original research

papers.
Effect

Potential protection against myocardial injury

Neuroprotection against global, transient and permanent
focal cerebral ischemia

Protection of the cardiac mitochondria and improvement
of adrenaline-induced mitochondrial dysfunction

Promotion of the storage of natural lipids and the insulin
secretion

Reduction of food intake and lower of glucose production
Increased insulin secretion

Stimulation of mammary gland development

Decreased production of proinflammatory cytokines
Increased IL-10 production

Reduced neutrophil migration and accumulation in the site
of infection

Improved bacterial clearance

Powerful anticancer effect in tongue squamous cell
carcinoma by inducing apoptosis and autophagy

Cholesterol reduction

Promotion LXR-dependent hepatic lipogenesis without
harmful effects to the liver

|owering of LDL cholesterol

Decreased metabolic dysfunction and mortality in cases
of sepsis

Prevention of diabetic retinopathy
Protection against cardiovascular insulin resistance

Improvement of endothelial dysfunction and reduction of
inflammatory processes

Possible contribution to the improvement of
atherosclerosis and its stability

Reference

sSingh et al. (2020)
sSong et al. (2019)

Mishra et al. (2019)
Nemecz et al. (2019)

Palomer et al. (2018)

Meng et al. (2018)

Medeiros-De-Moraes et al.
(2018)

Jiang et al. (2017)

Ducheix et al. (2017)

Delgado et al. (2017)

Goncgalves-de-Albuquerque
et al. (2016)

Alcubierre et al. (2016)
Perdomo et al. (2015)



Table 12.3 Beneficial effects of omega-3 fatty acids reported in original research papers.

Omega-3 fatty acid
Fish oil

Fish oil+ EPA+ DHA

Statin treatment (pitavastating+ EFA
EFPA+DHA
Seal oil (DPA, EPA, and DHA)

EPA+DHA

DHA+ EPA+vitamin D

EFA, DHA, and ALA

Strong statin treatment (Atorvastatin,
pitavastatin, rosuvastatin) +EPA

EFA and DHA
EFPA+DHA

EPA and DHA

DHA

EFA+DHA

Effect

Improvement of context- or auditory-dependent memory, anxiolytic,
antidepressant, and antinociceptive effects in induced cognitive
impairment

Promotion of posttraumatic brain injury restorative processes, including
generation of immature neurons, microvessels, and oligodendrocytes

Reduction of plague content in coronary arteries
Attenuation of oxidative DNA damage and subsequent cell senescence

Supports early nerve regeneration in type 1 diabetic patients with nerve
injury, favoring an increase in corneal nerve refiber length

Possible regulation of menstrual status in women with polycystic ovary
syndrome by improving metabolic parameters: decrease in lipid profiles,
waist circumference, and the interval between periods

Beneficial effects on fasting plasma glucose, serum insulin levels,
insulin resistance, insulin sensitivity, trighycerides, and very-low-density
lipoprotein (VLDL) cholesterol levels in gestational diabetes patients
Attenuation of breast cancer cell proliferation

Reduction of plague content in coronary arteries. Decrease in the
production of inflammatory cytokines in patients with dyslipidemia

Delayed cognitive impairment induced by vitamins of group B when they
are above standard values

Increase in serum calcium level and high-density lipoprotein (HDL)
cholesterol, and decrease in vascular cell adhesion molecule

Effects on the modulation of specific inflammation markers. Reduction in

tumor necrosis factor-a. BReduction in triglyceride levels. Increase in low-
density lipoprotein (LDL) cholesterol

Reduction in the production of interleukin-18 and 6 (IL-18, IL-6) and
C-reactive protein.

Reduction of fibrin generation in healthy patients. Reduction of peak
thrombin production in healthy patients. Increased thrombin production
time in a patient with cardiovascular disease (CVD). Short-term alteration
of coagulation parameters

Reference

Masehi, Mosavi-Nezhad, Khakpai,
and Zarrindast (2018)

Pu et al. (2017)

Watanabe et al. (2017)
Sakai et al. (2017)
Lewis et al. (2017)

Khani, Mardanian, and Fesharaki
(2017)

Jamilian et al. (2017)

Guo, Zhu, Wu., He, and Chen (2017)
Niki et al. (2016)

Culhaj, Jernerén, Refsum, Smith,
and De Jager (2016)
Moeinzadeh et al. (2016)

Allaire et al. (2016)

McEwen, Morel-Kopp, Tofler, and
Ward (2015)




GOLESTEROL

ALIMENTAR

Recente meta-analise mostrou que o
colesterol alimentar exerce pouca
influéncia na mortalidade cardiovascular,
embora neste estudo tenha sido
demonstrada linearidade entre o
consumo de colesterol alimentare a
concentracao plasmatica de LDL-c,

Ja aumento do consumo de ovos, em um
contexto de dieta com baixo teor de
gordura, manteve a relacao LDL-c/HDL-c,
tanto entre individuos que absorvem mais
colesterol da dieta quanto nos
hiporresponsivos.

Em razao destes estudos mais recentes da
literatura, as atuais diretrizes
internacionais sobre prevencao
cardiovascular mostram que ndo ha
evidéncias suficientes para
estabelecimento de um valor de corte
para o consumo de colesterol. Diretriz -
2017




FITOSTEROIS

O consumo de fitosterdis reduz a absorcao de colesterol, principalmente por comprometimento da
solubilizacdo intraluminal (micelas), embora novos mecanismos também tenham sido propostos.

Existe relacdo inversa entre o consumo habitual de fitoesterdis na dieta e os niveis séricos de
colesterol ou de LDL-c. Ja a suplementacdo de 2g ao dia de fitosterdis reduziu o Colesterol Total e

o0 LDL-c em 8,2% e 9,3%, respectivamente, com reducoes maiores em criancas e adolescentes
(19%).

Pode haver reducdo de TG de 6 a 20%. Considera-se que, em média, o consumo de 2g de
fitoesterdis ao dia reduza em cerca de 10% o LDL-c, com diminui¢cdes maiores quando associado a
uma dieta pobre em gorduras saturadas e colesterol. Diretriz - 2017

[-sitosterol Campesterol Stigmasterol




AS MELHORES
ESCOLHAS




Bacon

Frituras (em gordura hidrogenada)

Manteiga

IVIdlgdlllla \IIIUIUQBllaUd Ou
parcialmente hidroaenada)

Chocolate

Alguns bolos, donuts, cookies

Cream cheese

Snacks

Creme (chantilly)

Banha

Carne

Leite integral

Oleos (cdco, palma)

Gordura hidrogenada (Shortening)

Sour cream
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