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¢Qué son las grasas y aceites?
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Acidos grasos

Clasificacion segun su estructura W
quimica J

\ 4 \ 4

Acidos grasos insaturados Acidos grasos saturados
)
v N v

Liquidos a temperatura ambiente, se

r\ dividen en: ) Solidos a temperatura ambiente

v v
[ Acidos grasos ] [ Acidos grasos ] N

: Palmiti
monoinsaturados (MUFA) polinsaturados (PUFA) Lzur::lccl)co

l /\ Miristico
[ Omega 9 = Acido oleico } £ Omega 6 } E Omega 3 } Estearico
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Fuentes alimentarias

Acidos grasos
polinsaturados

E Omega 6 }

v

Acidos grasos
monoinsaturados

Acidos grasos
saturados

\ 4

Aceite de girasol, maiz, soyay
alimentos de origen animal
como huevo, carne y pescado

Mariscos, salmon, aceite de
pescado y aceite de canola

Od

Aceite de oliva, palmay
canola

Aceite de palma, coco,
mantequillay grasa
animal
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Grasas trans

e Se forman durante el proceso de hidrogenacion
¢Cémo se parcial de los aceites vegetales

forman?

e Modificar la consistencia de liguida a solida para la
Objetivo elaboracion de margarinas y alargar su vida util.

.
e Fraccion solida: estearina, presenta una consistencia

Aceite de semisolida, ideal para la industria de alimentos.

palma

/
( )

L Opcidn saludable

J

EL ACEITE DE PALMA LIBRE DE
GRASAS TRANS NATURALMENTE

[ FAO/OMS recomiendan consumo < 1% VCT. 1
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Comparacion perfiles
de acidos grasos de los
aceites vegetales
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Fuente: breaking down fats and oils a catalyst to transform the global edible fats n[nﬂHTEs
and oils system, 2021




ACEITE DE PALMA ALTO
OLEICO

.

ACIDOS GRASOS:

O G

AGEITE DE GIRASOL MEZCLA DE ACEITES ACEITE DE PALMISTE

SOYR Y OLEINA DE PALMA

|
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Inclusion de grasas y aceites en
una alimentacion saludable

Otros: OMG, alergénos
: * 08 01 S
grasas trans Perfil de acidos grasos

Origen: _
frulo/semilla 07 [ P 02 Nivel de
ino de extraccion Saturacion

FACTORES
DETERMINANTES

Contenidos de oz YWellkY B [ Longitud de Ia
antioxidantes cadena

Organizacion de N/

los AG en el Balance de Omegas &

triglicéridos
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“Los estadounidenses comen demasiada grasa... y la mayor parte
de esa grasa es saturada - el tipo que aumenta el colesterol en la
sangre, dana las arterias y conduce a enfermedades coronarias.”

"La unica manera segura de controlar el colesterol en la sangre es
reducir la grasa en la dieta de EE. UU. del 40% al 15% del total de
calorias, y cortar la grasa saturada del 17% al 4% del total de
calorias."
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Prevalencia de Obesidad en USA
Adultos 20-74 anos
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ConsmenHeaIih
- Better Health Sources: Fryar et al, NCHS E-Stats, 2020.12
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TENDENCIAS DIETARIAS EN TORNO A LA
PERDIDA DE PESO
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Vegetables

Vegetables should form at least a quarter
of the food we eat. The more varied

the vegetables and preparation
methods, the better. Chips don’t

count as vegetables, and potatoes
belong to the polysacharide

group, because of their content.

Fruit is the second quarter
of the plate. The healthiest
2nd most nutritious

s o eat a range of different
types and calours that

are in season. You can
substitute fruit by eating
vegetables instead.

Oils and Fats

Oils and fats are the most valuable

in healthy super foads, such as nuts,
avocado, and fish. Good quality butter

and cold pressed vegetable oils are also
suitable. Don't eat margarine, and limit other
Industrially modified fats and oils.

“Healthy Plate”. s/f. Healthyplate.Eu. Consultado el 16 de noviembre de 2023. https://www.healthyplate.eu/.

The best drinks
for you are pure water
and unsweetened tea

You are better
off leaving sweetened
drinks out altogether.

Polysacharides

Polysacharides are best in their natural form.

For example, millet grains, oats, rye sourdough bread,
and wild rice. It is important to limit the amaunt

of pracessed white flour products that you eat.

Good protein is from fish, beans

and legumes, nuts, seeds, soured milk
products, eqgs, and meat. A better ratio
of vegetable protein would benefit
almaost all of us. Chaase according

to taste and your nutritional philosophy.

Owerall, natural and locally produced bio foods

are better than processed or ready meels and low
quality mass-produced and Imported foods. In addition,
you should alsa get some exercise outdoors, steep well,
spend time with friends, and be in a goad maod!

www.healthyplate.eu

The Many Variations of a Plant-Based Diet

Vegetarian: Also known as ovo-lactovegetarian, this diet

includes all plant-based foods, as well as allowing eggs
and dairy.

Vegan: This is a diet that consists of plant-based foods
only and excludes meat, dairy, eggs. and often honey.
Many who follow this lifestyle do so for ethical or
environmental reasons, and other lifestyle modifications

are typically included in addition to the dietary changes.

Pescatarian: This is a largely vegetarian diet that also
includes seafood.

Whole-foods, plant-based (WFPB): Exiremely similar o a
vegan diet, this diet eschews the ethical baggage and
focuses on the health aspect. High in fruit, vegetables
and whole grains while typically low in fat.

Flexetarian: This is a broad term used by those who
primarily follow a vegetarian or plant-based diet, but
allow for some meat, dairy, and seafood on occasion.

Mediterranean Diet Pyramid

Meats
and
Sweets
Less often

Wine
In moderation

and Yogurt
Moderate portions,
daily 0 weekly

Drink Water ¢ 3 Often. at least two
times per week

\ Base every meal
\on these foods

Be
Physically
Active;

Enjoy
Meals

© 2009 Oldways Preservation and Exchange Trust

‘Discaimer waw hoalin o gov iglobal dsciamer
‘Gopyright www hesfh g gov augobalcopyrght stement

Clem, Julia, y Brandon Barthel. s/f. “a look at Plant-Based diets”. Nih.gov. Consultado el 16 de noviembre de 2023.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8210981/pdf/ms118_po233.pdf.

“Diet Review: Ketogenic Diet for Weight Loss”. 2018. The Nutrition Source. el 27 de marzo de 2018.

Dietitian/ Nutritionists from the Nutrition Education Materials Online, “NEMO”, team. 2021. “Mediterranean-style c
diet”. Gov.au. noviembre de 2021. https://www.health.qld.gov.au/__data/assets/pdf_file/0032/946049/cardiac- Es “Eln

https://www.hsph.harvard.edu/nutritionsource/healthy-weight/diet-reviews/ketogenic-diet/. meddiet.pdf. nE ncEITEs




PILARES DE LA ALII\/IENTACICI)N,SALU DABLE QUE
PUEDEN CONTRIBUIR A LA PERDIDA DE PESO

. Aporte adecuado de
Gasto/ingesta , )
energia y nutrientes

Naturales ricos en
Adherencia y

nutrlentes esenciales }

\ Constancia Alimentos /
de calidad

I|bres de contaminantes y &

que sean seguros ESCUELA
DEACEITES
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HABITOS DIETARIOS

Frecuencia
Sedentarismo de las
comidas

Horario
Descanso de las
comidas

Ayuno
fisiologico

Alkhulaifi F, Darkoh C. Meal Timing, Meal Frequency and Metabolic Syndrome. Nutrients. 2022 Apr 21;14(9):1719. doi: 10.3390/nu14091719. PMID: 35565686; Esc“EI.n

PMCID: PMC9102985. nEAﬂHTES




DIETA CETOGENICA

20 - 25%

- Hidratacion

- Actividad fisica
‘ - Ingesta de
electrolitos

Proteinas - Suplementos
nutricionales

- Pacientes con epilepsia

» ) - Alzheimer
Intervencion efectiva para: ) e
- Esclerosis lateral amiotrofica
, N
- Enfermedad de Parkinson n

C
Tahreem A, Rakha A, Rabail R, Nazir A, Socol CT, Maerescu CM, Aadil RM. Fad Diets: Facts and Fiction. Front Nutr. 2022 Jul 5;9:960922. doi: 10.3389/fnut.2022.960922. EII?AI'::'EEI%EAS
PMID: 35866077; PMCID: PM(C9294402.



CETOSIS

WHEN FASTING, the BODY
MAINTAINS GLUCOSE using

GLUCONEOQGENESIS
~ METABOLIC PATHWAY £o make GLUCOSE from
L AMINO ACIDS, LACTATE. & GLYCEROL

~ PRIMARILY in LIVER CELLS

L aiso in the EPITHELIAL CELLS of
the KIDNEY & INTESTINE

w

KETONE BODIES

PLANB

L ALTERNATIVE FUEL
SOURCE

* PRODUCED by LIVER MITOCHONDRIA s
L USING ACETYL-CoA

PATHOLOGICAL STATES
e.g. TYPE | DIABETES MELLITUS,
GP RECONVERTED into R
n
p “\‘/009 MAJORITY _~7 ACETYL-CoA TV
€7 of CELLS ~ @11 — rropuce aTe

ACETOACETATE B-HYDROXYBUTYRATE ACETONE
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llustraciones tomadas de: https://www.osmosis.org/learn/Ketone body metabolism, https://www.osmosis.org/learn/Gluconeogenesis



https://www.osmosis.org/learn/Ketone_body_metabolism
https://www.osmosis.org/learn/Gluconeogenesis

EVIDENCIA SOBRE LA EFECTIVIDAD DE LA DIETA
CETOGENICA EN LA PERDIDA DE PESO

Se han comparado diversas dietas con la dieta cetogénica y la evidencia ha demostrado que:

La dieta cetogénica en sujetos obesos genera no solo pérdida de peso, sino también regulan las hormonas que
controlan el apetito

En contraste a una dieta hipocaldrica, |la dieta cetogénica
en sujetos obesos favorece el mantenimiento del peso
perdido a largo plazo

IMC (indice de masa corporal), circunferencia de
cintura, insulina sérica

En un estudio prospectivo, la dieta cetogénica promovio cambios negativos en el perfil lipidico de los participantes.
Después de 6 meses, la dieta cetogénica aumentd el riesgo aterogénico en los pacientes.

Tahreem A, Rakha A, Rabail R, Nazir A, Socol CT, Maerescu CM, Aadil RM. Fad Diets: Facts and Fiction. Front Nutr. 2022 Jul 5;9:960922. doi: IIEAGE"ES
10.3389/fnut.2022.960922. PMID: 35866077; PMCID: PM(C9294402.



EFECTOS EN SALUD DE LA DIETA CETOGENICA

A corto plazo Mediano plazo

_ Niuseas - Dislipidemia severa que
_Vémito requiera uso de estatinas
- Molestias

gastrointestinales

- Debilidad HYPERLIPIDAEMIA

- Letargia

- Hipoglicemia™

Largo plazo

Un estudio de cohorte retrospectivo
mostro:

- Reduccidén en la densidad mineral
Osea.

- 8,8% de los sujetos del estudio
desarrollaron calculos renales.

- El 8,8% sufrieron una fractura
durante el tratamiento. N

ESCUELA

Tahreem A, Rakha A, Rabail R, Nazir A, Socol CT, Maerescu CM, Aadil RM. Fad Diets: Facts and Fiction. Front Nutr. 2022 Jul 5;9:960922. doi: 10.3389/fnut.2022.960922. IIEAI}EITES

PMID: 35866077; PMCID: PM(C9294402.






ANCEL KEYS Y EL ENGANO DE LAS GRASAS SATURADAS

=R/

Ancel Keys, enemigo publico numero uno. El ihiciac'ir de una &

mentira que dura hasta hoy E?ﬁ%'ﬁ%ﬂ




What happened to this argument?

Ancel Keys didn't like it

5*:; e
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EL PROYECTO 2-2-6 DE LA INDUSTRIA DEL AZUCAR:
COMO MENTIR A LA POBLACION COMPRANDO A
LOS INVESTIGADORES DE HARVARD

aruusy ==~ . k\“g n
- ch Ln
: paid for “%ue;;n Study
\ndustty g;’;’f \nstead of
pisease
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Kearns CE, Schmidt LA, Glantz SA. Sugar Industry and Coronary Heart Disease Research: A Historical Analysis of Internal Industry Documents. JAMA Intern Med. 2016 Nov
1;176(11):1680-1685. doi: 10.1001/jamainternmed.2016.5394. Erratum in: JAMA Intern Med. 2016 Nov 1;176(11):1729. PMID: 27617709; PMCID: PM(C5099084.
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Institutional investment

Az

National Heart, Lung, American Heart
and Blood Institute American ASSOClanOn o
A Diabetes .
.Association. Learn and Live..
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M9 Australian Government FOR AMERICANS
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ELEVACION DE SOBREPESO Y OBESIDAD
COINCIDE CON LAS GUIAS DIETARIAS PARA
LA POBLACION AMERICANA
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RELACION INVERSA ENTRE CONSUMO DE
GRASAS SATURADAS Y MORTALIDAD

250-00
S Less saturated fat,
o
S more heart disease .
rE Kazakhsdaro o
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Fig. 1. Saturated fat intake and CHD mortality in Europe (1998). R® ESCUELA
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Dietary Saturated Fat and Heart Disease:
3 Recent Meta-Analyses

Pooled | Baseline

Study Cohort | Cohort
Studies

Skeaff & Miller. Dietary fat and

coronary heart disease: summary of

evidence from prospective cohort and 28
randomised controlled trials. Ann Nutr

Metab, 2009. 55(1-3): p.173-201.

Jakobsen, et al., Major types of dietary

fat and risk of coronary heart disease:

a pooled analysis of 11 cohort studies. 11
Am J Clin Nutr, 2009. 89(5): p.

1425-32.

Siri-Tarino et al., Meta-analysis of

prospeclive cohort studies evaluating

the association of saturated fat with 21
cardiovascular disease. Am J Clin Nutr,

2010. 91(3): p. 535-46.

280,000

344,696

347,747

Follow-
Up (yr)

No association between
4-25 SFA intake & CHD
events/death

t SFA intake not
associated w/ CHD

4-10 events when replaced
w/ CHO or MUFA

No association between
5-23 SFA intake & CVD, CHD
or stroke
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REVIEW Annals of Internal Medicine

Association of Dietary, Circulating, and Supplement Fatty Acids With
Coronary Risk

A Systematic Review and Meta-analysis

Rajiv Chowdhury, MD, PhD; Samantha Warnakula, MPhil*; Setor Kunutsor, MD, MSt*; Francesca Crowe, PhD; Heather A. Ward, PhD;
Laura Johnson, PhD; Oscar H. Franco, MD, PhD; Adam S. Butterworth, PhD; Nita G. Forouhi, MRCP, PhD; Simon G. Thompson, FMedSci;
Kay-Tee Khaw, FMedSci; Dariush Mozaffarian, MD, DrPH; John Danesh, FRCP*; and Emanuele Di Angelantonio, MD, PhD*

AN

)
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Nissen, S. E. (2016). US dietary guidelines: an evidence-free zone. Annals of Internal Medicine, 164(8), 558-559. IIEnl}EITES



Figure 1. RRs for coronary outcomes in prospective cohort studies of dietary fatty acid intake.

Dietary Fatty Acid Intake Studies, n Participants, n Events, n RR (95% CI)*
Total saturated fatty acids 20 283 963 10 518 t 1.02 (0.97-1.07)
Total monounsaturated fatty acids 9 143 985 6020 0.99 (0.89-1.09)
Total m-3 fatty acids

a-Linolenic 7 154 338 6615 B T 0.99 (0.86-1.14)

Total long-chain w-3 16 422 071 8313 _._- 0.93 (0.84-1.02)
Total w-6 fatty acids 6 169 935 5884 n 1.01 (0.96-1.07)
Total trans fatty acids 5 155 270 4662 — B 1.16 (1.06-1.27)

I 1 |
0.75 1.00 1.25 1.50

RR (95% Cl) Comparing Top vs. Bottom Thirds of
Baseline Dietary Fatty Acid Intake
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Nissen, S. E. (2016). US dietary guidelines: an evidence-free zone. Annals of Internal Medicine, 164(8), 558-559. IIEAI}EITES



FIME|l TIME

THE WEPKLY NEWSMAGAZINE
SN Eat Butter.

Scientists labeded fat the enemy. Why they were wrong
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SON LOS CARBOHIDRATOS Y NO LAS GRASAS SATURADAS
LOS RESPONSABLES DEL INCREMENTO DE LA
ENFERMEDAD CARDIOVASCULAR Y MORTALIDAD

Total mortality

Total mortality _

ﬁ’f
‘-—Vl--‘\/
GRASAS CARBOHIDRATOS
SATURADAS
ESCUELA
Dehghan M, et al. Associations of fats and carbohydrate intake with cardiovascular disease and mortality in 18 countries from five continents IIE ABHTES

(PURE): a prospective cohort study . Lancet 2017; 390: 2050-62
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Polyunsaturated Fat I Monounsaturated Fat
Linoleic Acid
(An Omega-6 Fatty Acid)

¥ Alpha-Linolenic Acid

(An Omega-3 Fatty Acid)
Fatty acid content normalized to 100 per cent

Canola oil 10%
Safflower oil "

Sunflower oll

Corn oil

Olive oil

Soybean oil

Peanut oil

Cottonseed oil 0

Lard 12

Palm oil | 0

Beef tallow 14

Butterfat 133

Coconut oil 0 T
Retersnces: Agrioutural Handbook No. 84 and Human Nutriion information Servics, Ured States Department of Agricullure, Washington, 0.C., 1979 &

Canola Councdl of Canada, Winnipeg, Mandioba, Canada R38 183
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LOS ACEITES MAS BAJOS EN OMEGA-6

Polyunsaturated Fats in Plant Oils
B Linoleic Acid (Omega-6) W Linolenic Acid (ALA)

Cocoa Butter 1%
Coconut 1%
Palm 11%
Olive 13%
Avocado 14%
Peanut 30%
Canola 30%
Rice Bran 31%

Corn 53%
Cottonseed 57%
Grape Seed 61%

Sunflower 66%

Soybean 69%

Los aceites de plantas tropicales como el cacao, el coco y la palma son los mas bajos en omega-6, mientras que los aceites de
plantas de clima frio como el girasol y la soja tienen el mas alto contenido de omega-6 y es mejor evitarlos.

ESCUELA
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CONDICIONES DE SALUD LIGADOS AL BALANCE
OMEGA 6/ OMEGA 3

Depression Chro nic paj Headache
anxiety in
Bipolar disorder : o
Homicide 5 Back and neck pain oef donta!
ADHD ObeS\ty Uicige Migraine Arthnt,s

postpartum depression A \\erQY Emohysema  Imitable bowel
o)
TSD p.ggmsﬁ“’“ 03'90001’0353 ASthma COPD

b“s
. gonﬁh‘ -
pementia aredst cancer e Osteoarthritis

Congestive heart failure
P fostate Cancer Macular degemration Co/itis

. Hypertension
s T GERD Heart attack

et Treomo0S®  Diabore
coe? ca o oital stay Sb'oke COFOnary h )
Length of art disease
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“Es mas facil
enganar a la
gente, que

convencerlos

gque han sido
enganados...”

Mark Twain
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FUNCIONES DEL COLESTEROL

Cell (and organelle) membranes

* constitutes 25-30% of lipid content of membrane

* modulates membrane fluidity and permeability

* regulates activity of many surface receptors
(including § adrenoceptors)

Oxysterols

» modulate immune systemn and inflammation * immunomodulatory
(B- and T-cell function, neutrophils, dendritic cells, * toxin binding
inflammasome activation)
= regulation of cholesterol homeostasis

Immune

Hormonal
CHOLESTEROL

precursor for:
* cortisol

* gstrogen
/ \ « testosterone
Bile acid production

» absorption of dietary lipids and fat-soluble vitamins " .

» regulation of cholesterol homeostasis Vitamin D

= promotes excretion of hydrophobic compounds * calcium and phosphate regulation
» signalling role in fat, glucose, and energy metabolism * bone and muscle strength

» modulates mucosal immunity and inflammation * immunomodulatory

= antimicrobial peptide production

Hofmaenner DA, Kleyman A, Press A, Bauer M, Singer M. The Many Roles of Cholesterol in Sepsis: A Review. Am J
Respir Crit Care Med. 2022 Feb 15;205(4):388-396. doi: 10.1164/rccm.202105-1197TR. PMID: 34715007; PMCID:

ESCUELA
PMC8886946. DE AACEITES




METABOLISMO DEL COLESTEROL

Metabolismo exdgeno de las
lipoproteinas

Proceso mediante el cual el cuerpo
metaboliza alimentos que contienen
grasa

Metabolismo enddgeno de

r é

Proceso esencial para el suministro
de lipidos y colesterol a los érganos
gue lo necesiten

Metabolismo exdégeno de las lipoprotefnas

’ Arterias.
Subendotelio

Tejido adiposo

Metabolismo endégeno de las lipoprotefnas

Real JT, Ascaso JF. Lipid metabolism and classification of hyperlipaemias. Clin Investig Arterioscler. 2021 May;33 Suppl 1:3-9. English, Spanish. doi:

10.1016/j.arteri.2020.12.008. PMID: 33966810.
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Normal Artery

Mature Plaque

Plaque Buildup in an Artery

Aterosclerosis Enfermedad inflamatoria progresiva

A 4

Las particulas oxidadas de
lipoproteinas de baja densidad (LDL)

Depdsito excesivo de colesterol en la

pared arterial

_/  ___J

A 4

Migran a las capas subendoteliales
en donde son absorbidas por los
macrofagos

luego se transforman en células
espumosas

Junto con los macrofagos convierten
las estrias grasas en lesiones
aterosclerodticas

~

J

A

ESCUELA
DE AACEITES



MEDIDAS DE PREVENCION FRENTE A LA ATEROSCLEROSIS

2 veces al dia

Verduras

Cereales de bajo
indice glicémico

7

i
o009
et
o0,
e
o090,
waaet

waaa>

1 a2 veces al dia

Carnes y huevos

~

Grasas

&

4 veces ala la2vecesala
semana semana

Ocasional

Carnes procesadas Azucar y dulces

) ¢

Granos o cereales =1
|V
gFc

)
S

Actividad fisica

ESCUELA
DE AACEITES

Riccardi G, Giosue A, Calabrese |, Vaccaro O. Dietary recommendations for prevention of atherosclerosis. Cardiovasc Res. 2022 Mar 25;118(5):1188-1204. doi: 10.1093/cvr/cvab173.

PMID: 34229346.
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Acido palmitico

Fuentes

Carnes roductos
yp Leche materna:

Sola‘:(()eg/szl-\G 20-30% AG
- 0
Aceite de palma: Aceite de oliva:
28 —44% AG 8-20% AG
Manteca de cacao:
20-30% AG cuerpo 20% AG No esencial

humano

Fuente: Mancini, A., Imperlini, E., Nigro, E., Montagnese, C., Daniele, A., Orru, S., & Buono, P. (2015). Biological and nutritional properties of palm oil and palmitic acid: effects 'H
on health. Molecules, 20(9), 17339-17361. Carta G, Murru E, Banni S, Manca C. Palmitic Acid: Physiological Role, Metabolism and Nutritional Implications. Front Physiol. 2017 Es “El-n
Nov 8;8:902. doi: 10.3389/fphys.2017.00902. PMID: 29167646; PMCID: PMC5682332. DE nl}EI'I'ES




FUNCIONES DEL ACIDO PALMITICO

Produccion de Garantizar las propiedades fisicas Palmitoilacién de Formacion del
energia de las membranas celulares proteinas surfactante pulmonar

Proteinas esenciales para
funciones nerviosas

McAllister, Z., Stottrup, B. L., Valtierrez-Gaytan, C., Solberg, B., Dosch, A. S., & Zasadzinski, J. A. (2023). The role of cholesterol in curvature and stripe width evolution in model lung surfactant monolayers. c
Biophysical Journal, 122(3), 78a. Possmayer, F., Zuo, Y. Y., Veldhuizen, R. A., & Petersen, N. O. (2023). Pulmonary Surfactant: A Mighty Thin Film. Chemical Reviews. Carta G, Murru E, Banni S, Manca C. s “EI-A
Palmitic Acid: Physiological Role, Metabolism and Nutritional Implications. Front Physiol. 2017 Nov 8;8:902. doi: 10.3389/fphys.2017.00902. PMID: 29167646; PMCID: IIE ncHTEs
PMC5682332.Herrera, M. |., & Kobiec, T. (2020). Palmitoiletanolamida como neuroprotector en un modelo experimental de asfixia perinatal: efectos conductuales: Aproximacion desde la

psicologia comparada.



ACIDO PALMITICO DEL ACEITE DE PALMA

Palmitic acid {C16:0)
@— s
Oleic acid (C18:1} Esterified to the
@ > W SN-2 position
. . , SN3 Oleic acid
l Palmitic acid (C16:0)
H Ha SN-2 palmitate

SN1 Oleic acid

Glycerol

e
8
=
G}

Formulas infantiles: Se requiere el
acido palmitico en la posicion 2.
Esterificacion enzimatica

Lipasa: Menos absorciéon del 4cido
palmitico que esta en posicion 1y 3

Mancini, A., Imperlini, E., Nigro, E., Montagnese, C., Daniele, A., Orru, S., & Buono, P. (2015). Biological and nutritional properties of palm oil and palmitic acid: effects on health.

Molecules, 20(9), 17339-17361. Marangoni, F., Galli, C., Ghiselli, A., Lercker, G., La Vecchia, C., Maffeis, C., ... & Poli, A. (2017). Palm oil and human health. Meeting report of NFI:

Nutrition Foundation of Italy symposium. International journal of food sciences and nutrition, 68(6), 643-655.

SN2 Palmitic acid
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CONTROVERSIAS

Spinelli, et al(2017). Hilvo, M et al (2018). Drummer, et al (2023). Ruiz Gil et al (2021) Esc“ElA
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CONTROVERSIAS- PARA TENER EN CUENTA

Regulacion
interna

AG Alimentacion
Estilo de vida ]/ s

Metabolismo

ESCUELA

FUENTE: Mancini, A., Imperlini, E., Nigro, E., Montagnese, C., Daniele, A., Orru, S., & Buono, P. (2015). Biological and nutritional properties of palm oil and palmitic acid: nE neE"Es
effects on health. Molecules, 20(9), 17339-17361.
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ESTRUCTURA MOLECULAR DE TOCOTRIENOLES

2R-tocopherol

Molecular
Weight

a-tocopherol CHs CH3 CHs 430.71
p-tocopherol  CH3 H CHa 416.68

Viamin E Ry Ry R3

v-tocopherol H CHs CHs 416.68

d~tocopherol H H CH3 402.65

a=tocotricnol CH3 CH3 CH3 424.66 A

B-tocotrienol CH3 H CHz 410.63

y-tocotrienol H CH3 CH3 410.63 &

d-tocotrienol  H H CH3  396.61 ESﬁ“ElA
DERACEITES

Liang G, Kow ASF, Tham CL, Ho Y-C, Lee MT. Ameliorative Effect of Tocotrienols on Perimenopausal-Associated Osteoporosis—A Review. Antioxidants. 2022; 11(11):2179.
https://doi.org/10.3390/antiox11112179



ISOFORMAS DE LA VITAMINA E:

CAPTADORES DE

RADICALES PIROXILO Y FUNCIONES COMPLEMENTARIAS

CON LAS SELENOPROTEINAS

selenoproteins

@ Substrate specificity of GPxs
@ Character of GPx4 and other GPxs

HO,

7NV — TV
@cCellular uptake & distribution s<xshimoon [sEzmo0e]
@®Radical scavenging act.lwt\./ Cellular S =
@Effects of vitamin E oxidation o § . Lo e [
products lipid peroxidation Rt N ey
13-(€,£)-HPODE | 13-(£ £)-HODE

HO

A

@cEvaluation of free radical-
mediated lipid peroxidation

@ Limited role of vitamin Eas a
peroxyl radical scavenger

Vitamin E

— N\
[9-(€£1-HODE

dg&w

Lic}tﬁ

« 8- v 5 Oxidative stress JEan e — S
S s s e e Ferroptosis

Tocopherol (T) Tocotrienol (T3)

HO' OH

B>

[7a-0mcn |

7P-OMCh |
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Yoshiro Saito, Diverse cytoprotective actions of vitamin E isoforms- role as peroxyl radical scavengers and complementary functions with selenoproteins, Free Radical AGHTES

Biology and Medicine, Volume 175, 2021, Pages 121-129, ISSN 0891-5849, https://doi.org/10.1016/j.freeradbiomed.2021.08.234.



ENFERMEDADES HUMANAS ATENUADAS POR EL
TRATAMIENTO CON TOCOTRIENOL

7 X < '..

Hepatocellular ‘@%
ﬁarcm_oma, Alzheimer's,
epatic Dementia, T

Cardiovascular
Disease

Steatosis Pakinson's
= . Disease Emphysema,
/ Non-small cell Lung
Diabetes, | Carcinoma,
COPD

Pancreatic &
Carcinoma
Gastric Cancer -—

Atopic Dermatitis,

Melanoma,
Wound Healing,
Obesity
Colorectal Cancer /
Muscular
: Dystrophy,
End-stage Renal ‘ P;fkirr?gor):'s
Dysfunction - " Disease
Diabetic &5
Nephropathy, = Cervical &
Chronic Kidney " Ovarian
Disease - Carcinoma
Rheumatoid Arthritis, _—

Osteoblastogenesis &
ESCUELA

Ranasinghe, R, Mathai, M, Zulli, A. Revisiting the therapeutic potential of tocotrienol. BioFactors. 2022; 48( 4): 813— 856. https://doi.org/10.1002/biof.1873 ncE“'Es



TOCOTRIENOLES EN EL SINDROME METABOLICO
(METS) Y LA OSTEOPOROSIS

>
r . ) 1‘
. N\
.- Tocotrienol “~«_
/” / \ \\s
g U4 \ S
> o / \ Ss
Pl / \ S
4 / 5 Ss
-, ’ \ Ss
’z’ ,I \\ \\\
L d -~
\/ /! N\ Y
U \
/ \
\:i >~
Pro- Reduction of
— inflammatory ~—  bone quality —
" state and strength
Metabolic '
Osteoporosis
syndrome

—> Effects of metabolic syndrome
""" 1 Action of tocotrienol

Sok Kuan Wong, Kok-Yong Chin, Farihah Hj Suhaimi, Fairus Ahmad, Soelaiman Ima-Nirwana, The effects of palm tocotrienol on metabolic syndrome and bone loss in

male rats induced by high-carbohydrate high-fat diet, Journal of Functional Foods, Volume 44, 2018, Pages 246-254, ISSN 1756-4646,
https://doi.org/10.1016/].jff.2018.03.022.
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EL RESUMEN DE LAS FUNCIONES DEL TOCOTRIENOL
QUE DESTACAN SU POTENCIAL TERAPEUTICO

IMMUNE MECHANISMS MOLECULAR MECHANISMS
Prostate Bladder
Breast Lung Liver
Colorectal Testicular
Ovarian Head & Neck

ANTICANCER ——
T | m ANTIOXIDANT

/ CARDIOVASCULAR
" HEPATOPROTECTIVE‘\\ Alpha  Beta / PROTECTIVE
-

TOCOTRIENOL

27 ANTIDIABETIC ~+— NEUROPROTECTIVE

/ Gamma Delta \ b .
O ANTI-INFLAMMATORY /;,sa potent \ NEPHROPROTECTIVE
l e apectic GASTROINTESTINAL , "

2gent PROTECTIVE
ADJUVANTS IN CHEMOTHERAPY MUNGTHERAPY SOURCES

GENES

H
beRCir

Ranasinghe, R, Mathai, M, Zulli, A. Revisiting the therapeutic potential of tocotrienol. BioFactors. 2022; 48( 4): 813— 856. https://doi.org/10.1002/biof.1873
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Check for

An open-label, single-arm pilot study of tocotrienols supplementation on s
improving memory and attention in healthy young adults

Rae Yi Xin Par ™', Cheryl Wei Llng Teo ™', Javier Joon Kiat Tan , Yee Wei Ung*,
Kiang Soon Heng“, Li Ting Hang“, Mervyn Yeo“, Wei Ney Yap

e La suplementacién con tocotrienoles mejord la atencidon en sujetos sanos.
e La suplementacion con tocotrienoles mejoro significativamente la memoria en sujetos sanos.
e Los tocotrienoles aumentaron la eficiencia neuronal de los sujetos, como lo demuestra el analisis de EEG.

e Los tocotrienoles actian como un nootrdpico potencial para mejorar el rendimiento cognitivo.

ESCUELA

Rae Yi Xin Par, Cheryl Wei Ling Teo, Javier Joon Kiat Tan, Yee Wei Ung, Kiang Soon Heng, Li Ting Hang, Mervyn Yeo, Wei Ney Yap, An open-label, single-arm pilot study of neE"Es
tocotrienols supplementation on improving memory and attention in healthy young adults, Journal of Functional Foods, Volume 92, 2022, 105055, ISSN 1756-4646,
https://doi.org/10.1016/].jff.2022.105055.



MECANISMOS ANTITUMORALES DE LOS
TOCOTRIENOLES

bFGF, TGFB, HER-2, VEGF

[ Growth Factors J
Receptors
EGFR, ER-a, VEGFR-2,

PXR, ER-B, TGFBR-Il, DR-5, LDL-R,
SXR

Cytokines
IFN-q, IL-12, IL-1, IL-6, TNF-a, PF-4, IL-8|

Adhesion Molecules ) 5 . \
VCAM-1, ICAM-1, E-Selectin J /PrOIITeratlon
Survival

[ Transcription Factors Angiogenesis
<

C/EBP-a, STAT-3, STAT-5,
c-myc, HIF-1, HIF-1a, NF-kB, CHOP, Invasion
Metastasis

PPAR-y
\Chemoresistancej

$

Tocotrienols ‘

Kinases
pERK1/2, pGSK-3B, CDK-4, CDK-6,
CDK-8, PKC, PI3K, PDK1, IKKaB,
MAPK, JNK, Src

-

Enzymes
Caspase-3, Caspase-5, Caspase-9,
SOD, Telomerase, PLA-2, MMP2,
\__ MMP9, iNOS, GST, GGT, 12-LOX,

U 8

3 Apoptotic Molecules

BCL-2, BCL-xL, IAP-1, —
IAP-2, cFLIP, TRAF-1, XIAP, Survivin, N

Bax, Fas, ) ‘:

(H
Bharat B. Aggarwal, Chitra Sundaram, Seema Prasad, Ramaswamy Kannappan, Tocotrienols, the vitamin E of the 21st century: Its potential against cancer and other chronic disliéﬂ E A ical
Pharmacology, Volume 80, Issue 11, 2010, Pages 1613-1631,

ISSN 0006-2952, https://doi.org/10.1016/j.bcp.2010.07.043.




FUNCIONES FISIOLOGICAS DE LOS TOCOTRIENOLES

Tumor suppression

C Cardiovascular

diseases§

Renal diseases T H Thrombus
‘ R Antagonistic action
Immunomodulation

=

Endocrine Neurological

diseases H E diseases
N

Ophthalmologic (@) Liver diseases

diseases

KL

Bharat B. Aggarwal, Chitra Sundaram, Seema Prasad, Ramaswamy Kannappan, Tocotrienols, the vitamin E of the 21st century: Its potential against cancer and other chronic
diseases, Biochemical Pharmacology, Volume 80, Issue 11, 2010, Pages 1613-1631,
ISSN 0006-2952, https://doi.org/10.1016/j.bcp.2010.07.043.
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An open-label, single-arm pilot study of tocotrienols supplementation on [
improving memory and attention in healthy young adults

Rae Yi Xin Par ™', Cheryl Wei Llng Teo ™!, Javier Joon Kiat Tan , Yee Wei Ung ¢,
Kiang Soon Heng“, Li Ting Hang “, Mervyn Yeo“, Wei Ney Yap
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Rae Yi Xin Par, Cheryl Wei Ling Teo, Javier Joon Kiat Tan, Yee Wei Ung, Kiang Soon Heng, Li Ting Hang, Mervyn Yeo, Wei Ney Yap, An open-label, single-arm pilot study of tocotru.MEAcE"Es
supplementation on improving memory and attention in healthy young adults, Journal of Functional Foods, Volume 92, 2022, 105055, ISSN 1756-4646, https://doi.org/10.1016/j.jff.2022.105055.



EFECTOS SOBRE LA MEMORIA DE LOS TOCOTRIENOLES

Study Population Study Design Conclusion
o0
[ N J
FOLLOWED BY
Healthy individual Placebo Tocotrienols (T3) T3 may act as a potential
(n=11) Orange juice Water-dispersible T3 nootropic in improving
(2 weeks) in orange juice cognitive performance and
Age 20-25 years (2 weeks) activity
Cognitive performance " .
Cognitive activity
T3 has faster reaction time T3 has lower alpha and low-beta
Outcomes "
(PVT test) bands activity (EEG)
T3 has improved mean span
(Digit span test) =
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Rae Yi Xin Par, Cheryl Wei Ling Teo, Javier Joon Kiat Tan, Yee Wei Ung, Kiang Soon Heng, Li Ting Hang, Mervyn Yeo, Wei Ney Yap, An open-label, single-arm pilot study of tocotriJ‘EAcE"Es
supplementation on improving memory and attention in healthy young adults, Journal of Functional Foods, Volume 92, 2022, 105055, ISSN 1756-4646, https://doi.org/10.1016/j.jff.2022.105055.



¢ Reduction of radiation
induced DNA damage
& Cancers

IMMUNOSTIMULATORY NEUROPROTECTIVE
[BRAIN AND NEURONS)

y Parkinson
Stroke
HEPATOPROTECTIVE
@ Iimproves of non-alcoole
fatty liver disease A = ' ‘ CARDIOPROTECTIVE
(MARLD) | :

ANTI -CANCER

GASTROPROTECTIVE

BONEMETABOUSMAND

ANT! -INFLAMMATION _....‘—\v....._‘ N

¢ Suppression of pro -inflammatory
cytokines production &

Zaida Zainal, Huzwah Khaza'ai, Ammu Kutty Radhakrishnan, Sui Kiat Chang, Therapeutic potential of palm oil vitamin E-derived tocotrienols in inflammation and chronic
diseases: Evidence from preclinical and clinical studies, Food Research International, Volume 156, 2022, 111175, ISSN 0963-9969,
https://doi.org/10.1016/j.foodres.2022.111175.



MENSAJES IMPORTANTES SOBRE TOCOTRIENOLES

e Las propiedades antioxidantes y antiinflamatorias de la vitamina E estan vinculadas a numerosas
ventajas para la salud.

e Esto es especialmente cierto en el caso de los tocotrienoles (T3), que abundan en el aceite de
palma.

e Se discutieron los efectos antiinflamatorios de las T3 en la prevencion primaria de varios
trastornos inflamatorios.

e Los T3 se pueden usar para tratar o prevenir el cancer, asi como enfermedades cardiovasculares,
neuroldgicas, de la piel y otras.

¢ T3 no tiene efectos adversos reconocidos.

Zaida Zainal, Huzwah Khaza'ai, Ammu Kutty Radhakrishnan, Sui Kiat Chang, Therapeutic potential of palm oil vitamin E-derived tocotrienols in inflammation and chronic ESﬁ“ElA
diseases: Evidence from preclinical and clinical studies, Food Research International, Volume 156, 2022, 111175, ISSN 0963-9969, IIE cE"Es
https://doi.org/10.1016/j.foodres.2022.111175.
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PROPIEDADES EN SALUD DE LOS CAROTENOIDES
DEL ACEITE DE PALMA

Actividad provitamina A

Prevencion de enfermedades Mejora el sistema
cardiovasculares inmunolégico

Mejora salud visual

Reduccion del riesgo de Prevencidn contra el deterioro
formacién de cataratas macular

ESCUELA
DE AACEITES



BENEFICIOS EN SALUD DE LOS
CAROTENOIDES DEL ACEITE DE PALMA

Electrén sin pareja

Antioxidante

Q@ Donacion
y de
electron

La vitamina A mejora el estado antioxidante

Radical
libre

Q Los factores ambientales, como la radiacién

UV vy la contaminacion, generan radicales Prevencion contra el cancer y procesos inflamatorios.
. O —
libres. =
Q Los radicales libres dafan las células y pueden &
- ESCUELA
causar enfermedades cronicas- Cancer - OE ACEITES

Alzheimer



. Carotenoides (Provitamina A)
pigmentos naturales

El aceite de palma crudo es la fuente de grasa vegetal natural mas rica
del mundo en términos de contenido equivalente de retinol.

Contiene 15 veces mas equivalentes de retinol que las zanahorias y 300
veces mas equivalentes de retinol que los tomates.

ESCUELA
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Responsables

Poseen

Carotenoides
provitamina A

e Forma activa de
vitamina A

e Pigmentos naturales
del aceite

e Efectos
antioxidantes




Vitamina E (mg/Kg)

Carotenos (mg/Kg)

Esteroles (mg/Kg)

cultivar n Promedio Minimo Maximo Promedio Minimo Maximo  Promedio Minimo Maximo

Brasil x Djongo 163 547 8 2134 1193.0 7678 3016 1773.9 2024 2268 20857
Cereté x Deli 44 1036.5 652.0 1473.0 943.8 209.0 1684.0 710.2 200.0 965.0
Coari x La Mé o244 1110.6 67.9 23286 1027.0 822 24540 238.5 396.3 8326
Manaos x Compacta 18 265.5 5929 490.6 2516 345 628.9 498.9 369.0 694.2
E. guineensis - 1200 98 2300 750 500 1000 2200 2000 2500

Antioxidante

ProVitamina A

Proteccion Corazon

FUENTES: URREGO et al, 2019. Variacion en la composicion de dcidos grasos en cultivares hibridos entre Elaeis oleifera x Elaeis &

guineensis (OxG) sembrados en Colombia. Cenipalma; GARCIA-NUNEZ, Calidad del aceite de palma, Nuevo reto de la

palmicutlura mundia, 2021, CENIPALMA
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Vitamina E * 500-8002 876-1843P Sambanthamurthi et al., (2000) 2, Rincén-Miranda et al., (2013) b
Carotenoides Totales** 9882 514-1042° Ribeiro et al., (2018) 2, Rincdn-Miranda et al., (2013) b, Chaves et al., (2018) ©

1172,1-1449,6¢
Fitosteroles Totales*** ~3002 735-1135°P Sambanthamurthi et al., (2000) 2, Rincédn-Miranda et al., (2013) ©
Escualenos 200-500° 253,86° Zou et al., (2012) @, Gonzalez-Diaz et al., (2021)®, Mozzon et al., (2015) ¢

247,4+3.3¢
Compuestos Fendlicos ~61-912 190,4+11,8-263,844  Szydtowska-Czerniak et al., (2011)?, (Rodriguez et al., 2016)°
totales **** 7P
Alcoholes Alifaticos 100-200° N.D Zou et al., (2012) @
Fosfolipidos 20-80?2 N.D Panpipat & Chaijan?, (2015), Zou et al., (2012)°

5-130°

Alcoholes Isoprenoides 40-80? 160,7-251,3b Zou et al., (2012) ?, Lucci et al., (2015)®, Mozzon et al., (2015)

269,3+60,0°¢
Metil Esteroles 40-80? 6,9-14,9° Zou et al., (2012) ?, Lucci et al., (2015)®, Mozzon et al., (2015) ¢

12,7+1,5¢

18-252 N:D Mba et al., (2015)2, (Zou et al., 2012)
Ubiquinonas 10-80°
N
Hidrocarburos 50 N.D Zou et al., (2012) @
Alifaticos &
*Como la suma de a—, —, 6—y y—tocotrienol y a—, —, 6—y y—tocoferol; **: como la suma de a—y B—caroteno; ***: como la suma de campesterol, estigmasterol, y Ese“ElA

B—; ****. expresado como acido galico equivalentes (GAE-kg—1)

DEACEITES



ESTUDIO RPO

En un esfuerzo conjunto el Consejo de
Investigacion Médica de Sudafrica y Global
Palm Sdn Bhd

3 galletas de 12g cada una por dia, fueron
suficientes para superar la deficiencia de
vitamina A

Superar la deficiencia de vitamina Ay la
mejoria del estado nutricional en los nifios,
resultd en una mayor capacidad de
aprendizaje

Source: Unnithan, Carotino Malaysia, 2011

SUDAFRICA

Desarrollaron la manteca de panaderia Red
Palm CAROTINO con el fin de hacer galletas
SMART ricas en carotenos

TOROTING |
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ANTIOXIDANTES DEL ACEITE DE PALMA Y SU
RELACION CON LA SALUD

Electron sin pareja

Los factores ambientales, como la radiacion Antioxidante
UV y la contaminacion, generan radicales
libres. o AN

Donacion

de
Los radicales libres dafian las células y electron
pueden causar enfermedades cronicas-
Cancer - Alzheimer Radical
libre
ESCUELA

DEAACEITES
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BALANCE DE ACIDOS GRASOS EN EL
ACEITE DE PALMA

Acidos grasos saturados Acidos grasos insaturados

Predomina el acido palmitico Predomina el acido oleico

ceite. Cap XVIII Aspectos nutricionales y beneficios sobre la salud humana del consumo de aceite de palma sc“EI.n

GH. M. Romero.. 2023 DEACEITES




SALUD CARDIOVASCULAR Y ACEITE DE PALMA

M ( AG de origen vegetal

: : -1 »
HQ(;—Q-E—E_RI X ( AG palmitico 1

 AG palmitico sn-2 G
Rl_ ! v

Fatty acyl : ; _ ( AG palmitico 1

SH-3

Glycerol

Transportados al higado en donde Compuestos saponificables que
no son absorbidos

Los hibridos interespecificos OxG de palma de aceite. Cap XVIII. Aspectos nutricionales y beneficios sobre la salud humana del consumo de aceite de Esc“Eln
palma extraido de los cultivares hibridos interespecificos OxGH. M. Romero., 2023 DE ncE“'Es




Tocotrienoles Acido oleico

Naturalmente libre de
Carotenos

grasas trans

Ingrediente para el desarrollo Q! Alternativa para la produccion
de alimentos fortificados o de alimentos funcionales

Valor agregado a la matriz
alimentaria
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Aspectos de los acidos grasos de
cadena media

e 6—12 atomos de carbono
* No esenciales

Fuentes:

® Aceite de A|gunas

Leche
materna leches
palma animales

Aceite de

coCo palmistey

FUENTE:Jadhav, H. B., & Annapure, U. S. (2023). Triglycerides of medium-chain fatty acids: A concise review. Journal of food science

and technology, 60(8), 2143-2152. ESCUELA
gy, 60(8) DE ACEITES




“f,‘

Fuente de energia eficiente y rapida
e Rapida oxidacion
BenefICIOS * Generacion cuerpos cetonicos
* Beneficios salud: Trastornos, salud oral, topica e intestinal

* Formulas infantiles

. .7 . —\
e Alimentacién animal =
FUENTE:Cenesiz, A. A., & Ciftci, I. (2020). Modulatory effects of medium chain fatty acids in poultry nutrition and health. World's Poultry Science Journal, 76(2), 234-248. Esc“ElA

Omar, E. M., Mohamed, W. H. A., Abdel Wahed, H. M., & Ragab, M. S. (2020). Addition of essential DE AI}EI'I'ES




ACEITE DE PALMISTE Y
ACIDO LAURICO

e 41-47%
* Propiedades antibidticas y antivirales
e Actividad antioxidante
A
FUENTE:Nitbani, F. O., Tjitda, P. J. P., Nitti, F., Jumina, J., & Detha, A. |. R. (2022). Antimicrobial properties of lauric &

acid and monolaurin in virgin coconut oil: A review. ChemBioEng Reviews, 9(5), 442-461.Subroto, E., & Indiarto, R.

(2020). Bioactive monolaurin as an antimicrobial and its potential to improve the immune system and against COVID- Esc“ElA
19: A review. Food Res, 4(6), 2355-2365. Assiri, M. A., Ali, A., Ibrahim, M., Khan, M. U., Ahmed, K., Akash, M. S. H., ... & n

Hussain, |. (2023). Potential anticancer and antioxidant lauric acid-based hydrazone synthesis and computational IIE cEITEs
study toward the electronic properties. RSC advances, 13(31), 21793-21807.
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Personal Care

Nutricosmetics Cosmeceuticals

Pharmaceuticals

Nutraceuticals

A/

Fundamentos nutracéuticos y sél:ln

nanotecnologias Be Aot




-

bioten

bioten (@ @‘}& Ly @

wITAMIN C °

AT Aot v esean 3

sTABLE
VITAMIN €

\J

nutricosmetica "~ Funcionales ESCUELA
DE ACEITES




NUTRACEUTICO — COSMECEUTICO — POTENCIAL
NUTRICOSMETICO DEL HOPO - (E. OLEIFERA X E.
GUINEENSIS)

Beta-carotenos- Provitamina A ﬂ

Tocoferol y tocotrienoles
Fitoesteroles

escualeno
Coenzima 10

Polifenoles
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EXTRACCION Y CONCENTRACION DE
COMPUESTOS BIOACTIVOS

e
— ——
—~

7
‘7 Membrane
/

treatment
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Q Universidad de
La Sabana

Oleogeles

Proyectos

Nanofibras

Alimentos funcionales

Evaluacion in vitro

Pontificia Universidad

JAVERIANA

Colombia

mico nanoemulsiones

Nanotoxicidad
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Conclusiones Finales

* Las grasas son esenciales para una Alimentacion Saludable.

* La ciencia proporciona informacion en constante evolucion sobre como
incorporar grasas de manera adecuada.

* La eleccion de aceites y grasas puede ser compleja y la educacion es

clave.

*La demanda de alimentos con propiedades beneficiosas esta en
aumento, impulsando |la importancia de compuestos bioactivos vy
tecnologias de extraccion.

* Los acidos oleico y laurico en el aceite de palma y palmiste tienen
beneficios significativos para la salud.
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