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Presenter
Presentation Notes
I would like to start the presentation with a brief introduction on palm oil, followed by its nutritional attributes and also studies that we have conducted to demonstrate the benefits of palm oil, and then move on to conclusions.
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5 Indicator 2018 
• Planted Area (Mn ha) 5.85
• CPO Production (Mn T) 19.52
• FFB Yield (t/ha) 17.16
• Oil Extraction Rate (%) 19.95
• PO Imports (Mn T) 0.84
• PO Exports (Mn T) 16.49
• Closing Stocks (Mn T) 3.22
• CPO Price (RM/T) 2,232.50
• Export Revenue (RM Bn) 67.49

Malaysian Palm Oil Industry Performance, 
2018
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Triglycerides (TAG) 90%

Diglycerides (DAG) 4.7%

Monoglycerides (MAG) 0.8% Free Fatty Acid (FFA) 3.5%

PhytonutrientSs 1%

Composition of Crude Palm Oil
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Ong and Goh, 2002. FNB

Fatty Acid Composition of Oils & Fats
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Presenter
Presentation Notes
Palm oil has a balanced fatty acid composition, with an equal amount of unsaturated and saturated fatty acids. Due to its unique fatty acid composition, palm oil is very versatile and can be used for various food applications.



Functional Roles of Oils and Fats
 Medium for heat transfer in food process e.g. frying.
 Provides good taste, odour & flavour to foods. 
 Acts as a moisture barrier to provides softness and 

tenderness to baked products e.g. breads & cakes.
 Provides shape, texture & fineness e.g. margarine & 

ice-cream.
 Source of essential fatty acids e.g. linoleic & linolenic.
 Provides important vitamins i.e. vitamin A, D, E, K & 

micronutrients.
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Presenter
Presentation Notes
Fats and oils have several important functional roles in the human diet.-namely enhancing palatability and satiety of foods, -assisting in determining the consistency of food, besides the texture, mouthfeel and melting behaviour of foods.- Importantly fats and oils also act as a common cooking medium in preparing food. 



Functions of Oils and Fats in Human
1. Supply energy
 Fat supplies 9 kcal/g, making it the most energy-dense macronutrient. 
 During certain periods of infancy, childhood and adolescence, the body needs additional 

calories to support growth & development.  
 Our body also uses stored fat to provide energy during times of starvation or illness.

Note: Carbohydrate and protein supply 4 kcal/g

2. Provide essential fatty acids (EFA)
 Especially those that cannot be produced by our body e.g. linoleic acid and alpha-linolenic

acid
 Our body utilizes EFA for tissue development and to produce chemicals in the body that 

regulate physiological functions (e.g. inflammatory response and blood pressure). 
 EFA deficiency in children can cause growth faltering, abnormal vision & skin problems.

3. Absorb & supply fat soluble Vitamins & Micronutrients
 Some oils / fats are rich in vitamins e.g., vitamin E and pro-vitamin A (carotene) & other 

micronutrients (coenzyme Q10, squalene etc.)
 Some essential vitamins i.e. A, D, E and K are fat-soluble, meaning that you need fat to 

absorb them properly. 
 Vitamin deficiencies may cause many problems, such as night blindness from a lack of 

vitamin A or weak bones from lack of vitamin D.

kushairi@mpob.gov.my

Presenter
Presentation Notes
Besides the functional roles of fats and oils, these compounds have several significant physiological roles in the human diet. These represents the roles that fats and oils play inside your body.They act as:-  Macronutrient concentrated source of energy (9 kcal/g)  Source of essential fatty acids (EFA)  Carrier for the A,D,E,K vitaminsFats and oils are essential for maintaining  Healthy skin and tissues  Functioning of nerve cells and brain  Functioning of steroid hormones (to regulate body processes)



Palm Oil Applications in Food

Table Margarine

Pastry Margarine

Cheese Analog

YogurtIce Cream Infant Formula

Confectionary
Mayonnaise

Filled Milk

Whipped Topping

kushairi@mpob.gov.my

Presenter
Presentation Notes
Palm oil has  been consumed as food from as long as 5000 years ago and it is widely used as cooking and frying oils. It is stable at high temperature and has a longer shelf life. 



Palm Oil Applications in Non-food

Polyurethane

Cosmetics & Personal care Products

Grease Insecticide Printing Ink

Detergent
Biodiesel
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Presenter
Presentation Notes
Palm oil has  been consumed as food from as long as 5000 years ago and it is widely used as cooking and frying oils. It is stable at high temperature and has a longer shelf life. 



MPOB Completed Nutritional Research Projects, 1983 – 2018

CHD Palm 
Vitamin E

Carcino-
genesis

Red 
Palm Oil

Palm 
Phenolics

Other 
Studies Total

USA / 
Canada 40 28 11 4 6 4 93

Europe 9 4 - 1 - 1 15

Australia 13 5 - - 4 2 24
Asia/
Middle 
East

15 - - 5 - - 20

Africa 4 - - 7 - - 11

Malaysia
- MPOB
- Others

20
6

16
15

12
5

3
-

8
1

7
-

66
27

Total 107 68 28 20 19 14 256
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Presentation Notes
Great strides have been made over the last 30 years in elucidating a number of the health benefits of palm oil and its fractions. Malaysia has funded numerous nutritional research on palm oil at centers of excellence both locally and abroad. This has resulted in over 250 publications in high impact peer-reviewed journalsThese are some of the countries collaborated with over the years.We have collaborators in the USA, Canada, Europe, Africa, Asia with whom we have worked with in different research areas, includingcoronary heart disease, palm vitamin E, cancer, red palm oil and oil palm phenolics.



1981-1990
Animal and 
human studies on 
atherosclerosis, 
thrombosis, 
lipidemia
(N=16)

1991-2000 
Animal and human 
studies on Palm oil, 
fatty acids, 
hydrogenation, CVD 
(N=26)

2001-2010
Human studies on lipid 
metabolism, sn-2, 
inflammation, CHD 
(N=21)

2011-2018
Human studies on 
lipid metabolism, 
sn-2, lipidomics, 
red palm oil
(N=31)

Overview Of Palm Oil Lipid Nutrition Research
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Canola Oil

Human Studies on Long Term Intake: 
Palm Oil / Olein Vs Unsaturated Oils
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Presentation Notes
These human studies although conducted in different places at different times, gave similar results that showed palm oil and monounsaturated oils e.g. olive and canola oils have similar beneficial effects on blood cholesterol. These include our latest human study in Jiangsu, China which was completed in September 2014. 



Palm Oil Behaves Similarly as Olive Oil
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Palm oil behaves like olive oil
Latest Study: Cheng et al., 2018
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No significant differences between 
palm olein, olive oil and cocoa butter 
on the effects on all lipid markers 
tested

Multi-country Study On The Effect of Positional 
Distribution of Fatty Acids on the Triglyceride 

Backbone on Lipid Profile
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• Numerous clinical studies have shown that saturated 
fatty acid intake DOES NOT increase 
cardiovascular heart disease event and death 

Skeaff, 2009

• NO evidence for concluding that dietary saturated 
fat is associated with increased risk of heart diseases 
(CVD or CHD)

Siri Tarino et al., 
2010

• NO association between intakes of SFA and CVD. 
Insufficient evidence to judge the effect on CVD risk on 
replacing SFA with MUFA

Astrup et al., 
2011

Systematic Reviews and Meta-Analysis on 
Saturated Fat and CHD
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Presenter
Presentation Notes
In recent years scientific evidence in the form of meta-analysis which represents pooled analysis of data available  from several different studies, is beginning to emerge changing the thinking on saturated fats.  In 2009 Skeaff et al reported through a meta-analysis of numerous clinical studies that saturated fatty acid intake does not increase cardiovascular heart disease event and death.  Siri Tarino in 2010 showed there is  NO significant evidence for concluding that dietary saturated fat is associated with increased risk of cardiovascular disease (CVD) or coronary heart disease (CHD). AndAstrup et al published an article  in the American Journal of Clinical Nutrition (AJCN) in 2011, showing that there was no association between intakes of saturated fatty acids and cardiovascular disease (CVD). They also said that there is insufficient evidence to judge the effect on CVD, when saturated fatty acids (SFA) are replaced with monounsaturated fatty acids (MUFA).Epidemiologic studies are long term follow-up study to observe the disease endpoint. The consumption of saturated fatty acids were recorded and follow up for a period of time e.g. 5-10 years and the cardiovascular incidence was recorded and no association was found 



• Modern nutritional evidence simply DOES NOT 
support a major effect of saturated fat on CHD risk

Mozaffarian, 2011

• Current evidence DOES NOT clearly support 
current dietary guidelines for high consumption of 
polyunsaturated fatty acids and low consumption of 
total saturated fats

Chowdhury et al., 
2014

• NO association between saturated fats and 
health outcomes related to all cause mortality,  
CVD, CHD, stroke and type-2 diabetes.

de Souza et al., 2015

kushairi@mpob.gov.my

Systematic Reviews and Meta-Analysis on 
Saturated Fat and CHD

Presenter
Presentation Notes
This paper by Prof Dariush Mozaffarian in the Journal of the American Dietetic Association in 2011  reviewed how the scientific evidence and conclusions regarding health effects of saturated fat The author wrote that modern nutritional evidence simply does not support a major effect of saturated faton CHD risk.Another study, published in the Annals of Internal Medicine in  March 2014 by Chowdhury et al. concluded that current evidence does not clearly support current dietary guidelines for high consumption of polyunsaturated fatty acids and low consumption of total saturated fats. In this British Journal of Nutrition article by de Souza et al, it was concluded that saturated fats are not associated with all cause mortality, cardiovascular diseases, coronary heart disease and type 2 diabetes.It was actually trans fats that were positively correlated with higher all-cause mortality, and CHD mortality ,as well as total coronary heart disease incidence.



The cohort study showed that:
- saturated fat consumption shows NO association with cardiovascular disease, 

myocardial infarction, or cardiovascular disease mortality, 
- saturated fat had an inverse association with stroke.
- there is an association between high carbohydrate intake and mortality 

especially in countries where the intakes of carbohydrates are particularly high. 

Dehghan et al., 2017. Lancet
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Presenter
Presentation Notes
In this very important article published in Lancet in 2017, where A prospective cohort study from 18 countries in five continents showed :that saturated fat consumption shows no association with cardiovascular disease, myocardial infarction, or cardiovascular disease mortality, saturated fat had an inverse association with stroke.there is an association between high carbohydrate intake and mortality especially in countries where the intakes of carbohydrates are particularly high. 



• NO consistent benefit from the reduction of dietary saturated fats to CVD 
mortality

• Saturated fat has been shown in some cases to have an inverse relationship 
with obesity-related type-2 diabetes

• Clarify dietary guidelines to recognize that dietary saturated fat is not the 
villain we once thought it was (best interest of public)

Gershuni et al., August 2018
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Presenter
Presentation Notes
The evidence on the current views on saturated fats is cotinously being published as reported in this recent publication in August 2018 where again there is no benefit seen in reducing dietary saturated fats to CVD mortality, and that saturated fats are no longer the villain once thought.



PALM OLEIN vs TRANS FATS 
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Hydrogenation

Trans Fatty Acid Margarine

Liquid oil
(soybean, canola, 
sunflower oils) Solid

Hydrogenation

kushairi@mpob.gov.my

Presenter
Presentation Notes
However, trans fatty acids are formed when liquid oils undergo partial hydrogenation.



Why Hydrogenated Oils are Bad for You
according to Natural News

Why Hydrogenated Oils Should be Avoided at All Costs

Palm Oil
is NOT 

hydrogenated, 
thus, it is a 

Healthy Oil

• “All processed chemicals that 
are used in foods have seriously 
detrimental effects on human 
health and energy levels and 
have no place in the modern 
human diet”

http://www.naturalnews.com/index.html
26 January 2017
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Bad Effects of Trans-Fatty Acids
according to FAO, United Nations

“There is convincing evidence that Trans-Fatty Acid from commercial 
Partial Hydrogenated Vegetable Oils increase CHD (cardiovascular 
heart disease) risk factors and CHD events, more so than thought  
previously.”

“There also is probable evidence of an increase risk of fatal CHD and 
sudden cardiac death in addition to an increased risk of metabolic 
syndrome components and diabetes.”………

“……. This could well lead to the need to remove partially 
hydrogenated fats and oils from the human food supply.”

FAO (2010)

kushairi@mpob.gov.my

Presenter
Presentation Notes
Trans fatty acids increase cardiovascular risk factor, and lead to increase coronary heart disease events.More crucially, there is evidence that trans fatty acids increase risk of fatality from coronary heart disease, andincrease incidence of metabolic syndrome and risk of diabetes.Partially hydrogenated fats and oils contain trans fatty acids and need to be removed from the food chain.  



Soft Oils require
Hydrogenation to become

SOLID FATSSoft oils (liquid)
Examples: Sunflower oil, 
Canola oil, Soybean oil

Why Hydrogenate Oils?

LiquidFrom
Low 
Trans-Fat

To
High 
Trans-Fat

Solid Fats
Palm Oil does NOT 
Require Hydrogenation

As the product gets more solid, trans-fat increases….

During Partial Hydrogenation
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Why? In order to meet the desired consistency or oxidative 
stability, liquid oils are usually partially-hydrogenated for used in 
margarine, shortening formulations and frying oils.

Why Food Industry Hydrogenate 
Vegetable Oils?

Properties of hydrogenated oils
• Hydrogenation for soft oils and fats is required to meet 

the desired properties in foods
• Palm oil already has the desired properties

• Hydrogenated fats rapidly crystallize to get the good 
quality and desired margarine with stable consistency

• Palm oil does not require hydrogenation

kushairi@mpob.gov.my



• Margarine formulations to reduce TFA (< 1%, < 2%)
• Not increase SAFA beyond 30%
• Palm oil remains functionally desirable

TFA Reduction in Margarine
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Presenter
Presentation Notes
Active efforts have been taken by the margarine industry in Europe to reduce the trans fatty acid content of theirMargarines. Currently table margarines contain less than 1% trans fatty acids, and industrial margarines – less than 2%.Palm oil remains the functionally desirable ingredient in trans fat formulations.



OXIDATIVE STABILITY OF 
PALM OIL 
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Palm olein has greater oxidative stability against thermal oxidation 
compared to corn oil and soybean oil 

kushairi@mpob.gov.my



Heated palm oil confers protection against the 
onset of atherosclerosis compared to heated 

polyunsaturated oils in a rabbit model
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PALM PHYTONUTRIENTS
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Presenter
Presentation Notes
As mentioned earlier, palm oil is enriched with health beneficial phytonutrients 



1981-1990  
Animal studies 
on palm oil 
vitamin E and 
carcinogenesis, 
carotenes (N=7)

1991-2000
in vitro and Animal 
studies on cancer 
using Tocotrienols 
and carotenes 
(N=28)

2001-2010
in vitro, Animal 
and human 
studies on 
mechanisms of 
tocotrienols, 
carotenes in 
diseases  and 
palm phenolics 
(N=35)

2011-2018
in vitro, Animal and 
human  clinical 
studies on 
phytonutrients and 
various diseases 
(N=42)

Overview of MPOB Palm Phytonutrient Research
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Presenter
Presentation Notes
Next I’ll provide an overview of phytonutrition research.  In this area, our studies have focused particularly on palm tocotrienols and carotenoids.The major thrust of tocotrienols research has focused on cancer.



Palm Oil
Is Rich In Phytonutrients

Vitamin E
(Tocotrienols & 
Tocopherols)

Vitamin A
(Carotene from 
Red Palm Oil)Other Phytonutrients:

Squalene Lecithin

Coenzyme Q10Phytosterol

Oil Palm Fruits
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Presenter
Presentation Notes
There are many phytonutrients that can be extracted from palm oil. The health benefits of all these phytonutrients are endless. MPOB is working with international biomedical centers to investigate the various health properties of these special phytonutrients. Palm oil is rich in carotenoids,  tocotrienols, sterols and squalene, Lecithin, co-enzyme Q and phytosterol. These phytonutrients have various properties including among others antioxidant, anti cholesterolemic, anti cancer, neuroprotective, cardiovascular protective and prevention of cataract to name a few.



Phytonutrients Concentration (ppm)

• Vitamin E (tocotrienols, tocopherols) 600 – 1000

• Carotenoids
(α-carotene, β-carotene, lycopene, phytoene) 500 – 700

• Phytosterol
(Sitosterol, stigmasterol, campesterol) 300 – 620

• Squalene 250 – 540
• Lecithin (Phospholipids) 20 – 100
• Co-enzyme Q10 / Ubiquinones 10 – 80
• Polyphenols 

(phenolic acids, flavonoids) 40 – 70

Choo et al., 2008

Phytonutrients in Palm Oil
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Presenter
Presentation Notes
The major phytonutrients in palm oil are the palm vitamin E – i.e. tocotrienols and tocopherols, carotenoids,phytosterols, squalene, lecithin, coenzyme Q10 and polyphenols.



Palm Vitamin E

• Lipid-soluble vitamin E accounts for less than 1% of total 
palm oil content 

• Vitamin E important in preserving oil stability, shelf-life, 
health benefits

• Vitamin E in palm oil: 70% tocotrienols: 30% tocopherols

Commercial Tocotrienol (Vitamin E) capsules

kushairi@mpob.gov.my

Presenter
Presentation Notes
Palm oil is very unique in the sense that it is the only vegetable oil high in tocotrienols. Tocotrienols have recently been demonstrated to exhibit multifaceted activities including anti-oxidant, anti-cancer, cardio-protective and neuro-protective effects



ppm

Choo et al. 2005 Lipids; Sundram et al. 1989 Cancer Res; Nesaretnam et al. 2008 Cancer Lett.

-80 120 320 520 720 920 1120

Palm Oil

Cottonseed Oil

Soybean oil

Cocoa Butter

Coconut Oil

Lard

Tocopherols
Tocotrienols

Palm Kernel Oil 

Olive Oil

Peanut Oil

Sunflower Oil

Corn Oil

Vitamin E Content in Oils and Fats
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Presentation Notes
Palm oil is very unique in the sense that it is the only vegetable oil high in tocotrienols. Tocotrienols have recently been demonstrated to exhibit multifaceted activities including anti-oxidant, anti-cancer, cardio-protective and neuro-protective effects



Health Benefits of Palm Tocotrienols

Powerful Antioxidant

Immune Booster

Skin Protection

Cancer Prevention 

Hormone Regulator

Anti Inflammatory

Cardiovascular Disease 
prevention

Neuro-protection

Radioprotection

Bone Protection

Improve Cognitive 
Function
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Tocotrienols can be easily added to foods, such as:
• Margarines and spreads
• Designer fats and oils
• Salad dressing and Mayonnaise
• Potato chips and salty snacks
• Bakery products
• Cookies & crackers
• Ready-To-Eat (RTE) cereals, cereal bars, granola bars, protein 

bars and power bars
• Meal replacement and other functional beverage products 

and mixes
• Meatless meat products

Tocotrienols granted GRAS Status by US-FDA in April 2010
(GRAS = generally regarded as safe)

Value Addition Through Palm
Tocotrienols (Vitamin E)

kushairi@mpob.gov.my
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Presentation Notes
Just read the slide.



• Crude palm oil contains 
500-700 ppm carotenoids

• Richest source of 
biologically active 
carotrenoids

• 13 types of carotenoids are 
found in crude palm oil.

• Major carotenoids in crude 
palm oil:  

• β-carotene
• α-carotene
• lycopene 
• phytoene 

Palm Carotenoids (Pro-Vitamin A)
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Carotenoids 
 Pro-vitamin A activity

 Prevention of cardiovascular diseases

 Immuno-enhancement 

 Prevention of macular degeneration

 Decrease risk of cataract formation

 Inhibition of cancer

Health Promoting Properties of Palm Carotenes
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• Red palm oil contains carotenes e.g. α-carotene, 
β-carotene, lycopene etc., and the same nutrients 
that give tomatoes, carrots, fruits, vegetables their 
rich colours. 

• RPO also contains tocotrienols, tocopherols, 
CoQ10, phytosterols, glycolipids. 

Red palm oil has been cold-pressed and 
bottled for use as cooking oil, blended into 
mayonnaise and salad oil because of their 
purported health benefits. 

Red Palm Oil
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Red Palm Oil Study in Gansu Province, Lanzhou, China
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CHINA
Completed

MALAYSIA
On going

INDIA
On going

Red Palm Oil Supplementation 
in School Children
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Co-Enzyme Q10
Natural coenzyme in palm oil 
– also known as ubiquinone 

Benefits:
Powerful antioxidant and free 
radical scavenger.
Vital role in the mitochondrial 
electron transport chain
Exhibit membrane stabilizing 
properties. 
Treatment for cardiovascular 
ailments 
Anticancer effects

Squalene
A valuable triterpene  -
found in shark liver oil

It is present in trace 
amounts in palm oil

Benefits:
Oxygen transmitter
Cardiovascular 
Benefits
Anti-cancer effects

Phytosterols
Major Phytosterols:
1.sitosterol
2.campesterol
3.stigmasterol

Benefits :
Cholesterol-lowering 
effect
Inhibition of cholesterol 
absorption 
Anticancer properties
Immune functions

Other Phytonutrients in Palm Oil
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MSPO – Sustainability Scheme for the Procurement 
of Palm Oil for the Tokyo 2020 Olympic and 
Paralympic Games
• The Tokyo Organizing Committee of Olympic and 

Paralympic Games (TOC) had accepted the MSPO as 
one of the Certification Schemes under its Sourcing 
Code for the Promotion of Sustainable Palm Oil for 
Tokyo Olympic and Paralympic Games 2020

46

Malaysian Sustainable Palm Oil (MSPO)

kushairi@mpob.gov.my

• A sustainability standard and certification applicable for all 
sectors in the supply chain

• A national sustainability standard for oil palm that complies 
with national laws and ratified international agreements & 
conventions

• In line with UN Sustainable Development Goals (SDG) of 
eradicating poverty



MPOB Technical Support Services

• MPOB provides technical advisory and 
training for both food and non-food 
manufacturing sectors:
- Formulation development services for:

- food (e.g. margarine, chocolate, specialty fat etc.)

- non-food (e.g. soap, facial cream, personal care 
products etc.)

- Technical assistance in pilot plant 
commissioning in factory using palm products

- Provide hands-on technical training (e.g. 
Margarine Course, Soap Processing Course).

- Incubation Centre facilities
- Conduct technical seminars

kushairi@mpob.gov.my



The unique fatty acid composition of palm oil makes it a 
nutritious yet functional oil in various food applications 

Palm oil has a wide range of applications in the food 
industry without the presence of trans fat. 

Palm oil behaves like monounsaturated oil on its 
effects on lipid parameters. Evidences suggest that 
dietary palm oil reduces the risk parameters to 
cardiovascular diseases.

Palm oil is rich in phytonutrients providing health benefits 
to humans

kushairi@mpob.gov.my

Conclusions

Presenter
Presentation Notes
Palm oil with high monounsaturation at sn-2 position behaves like monounsaturated oils e.g. olive oil, canola oil and groundnut oil.Evidence has been obtained to suggest that dietary palm oil reduces the risk parameters to cardiovascular diseases.The phytonutrients are additional  health benefits to the oil.



Conclusions

• Palm oil is The Excellent Choice:

• MPOB provides technical advisory and training in 
palm oil usage

 Natural  Two Types of Oil  No Hydrogenation
 Halal  Nutritious  Healthy
 High Quality  Balanced Oil  Versatile
 Not GMO  No Cholesterol  Anti Oxidant
 Sustainable  Abundant Supply  Cost Effective

kushairi@mpob.gov.my
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