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Presentation Outline



*Cotton oil, Groundnut oil, Sesame oil, Corn oil, Coconut oil, Butter (as fat), Lard, Tallow & Grease, Linseed oil, Castor oil.

Sources: Oil World; MPOB
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2nd Largest Producer and Exporter of Palm Oil

PALM OIL IN GLOBAL OILS AND FATS, 2021
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Oil Palm – The Most Productive Oil Crop

▪ 6 to 8 MT/Ha of oil yields can be achieved

by more efficient Oil Palm producers

▪ Oil Palm requires the least fertilisers and  

pesticides among oilseed crops

Source: MPOC, The New Straits Times, MPOB,  Oil World 16/17, 

Palm Oil Action Group  Australia, The Guardian (2014)

Oil Palm – The Most Productive Oil Crop

Malaysian Palm Oil Board         |       Ministry of Plantation Industries & Commodities www.mpob.gov.my



www.mpob.gov.mywww.mpob.gov.my

Oil Crops

Production

(Mn T)

% of total 

production

Total area 

(Mn Ha)

% of total 

area

Oil palm* 78.26 44.17 19.07 9.28

Soybean 54.92 31.00 125.68 61.24

Rapeseed 25.55 14.42 33.36 16.24

Sunflower 18.43 10.40 27.351 13.31

Oil Palm – The Most Productive Oil Crop
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Palm Oil Palm Kernel Oil

Oil palm tree produces two types of oil

Oil Palm Tree
(Elaeis guineensis)

Fresh Fruit Bunch (FFB)

Oil Palm Fruits
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The Oil Palm at a Glance



Oils and Fats from Mesocarp Oils and Fats from Kernel

1. Palm oil (semi solid)

2. Palm olein (liquid)

3. Super olein (liquid)

4. Top olein (liquid)

5. Palm stearin (solid)

6. Soft stearin (solid)

7. Superhard stearin (solid)

8. Soft palm mid fraction (solid)

9. Hard palm mid fraction (solid)

1. Palm kernel oil (semi solid)

2. Palm kernel olein (semi solid)

3. Palm kernel stearin (solid)

✓ At least 12 types of palm-based oils and fats of different physicochemical properties can be

produced from oil palm fruits

Oil Palm Fruit Oils & Fats
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Palm oil is with us all day – from 

the moment we wake up until 

we go to bed.

• Palm oil is found in almost 50% of

food products in the supermarket;

from chocolates to biscuits and

peanut butter to ice-cream.

• Palm oil in its various fractions and

derivatives are a common

ingredient in these food products.

• Oleochemicals derived from palm

are also used in the production of

personal care products,

detergents and household

cleaning products.
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PALM OIL: PART OF OUR LIFE
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Functional Roles of Oils and Fats 

• Enhances palatability and satiety of foods 

• Acts as a cooking medium 

• Assists in determining the consistency,  texture, mouthfeel 
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Physiological Roles of Oils and Fats 

• Macronutrient concentrated source of energy

• Source of essential fatty acids (EFA)

• Carrier for the A,D,E,K vitamins 

• Essential for healthy skin and tissues

• Functioning of nerve cells and brain

• Functioning of steroid hormones (regulate body processes)
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Fats and Oils 

• Mainly made up of 
triglycerides

• Fatty acids esterified 
to a glycerol 
backbone

• Fatty acids differ in 
structure (chain 
length and bonding) 
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Conventional Views on Saturated Fats
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Current Recommendation for Saturated  Fats

• Limit energy intake from total 

fats and shift fats 

consumption away from 

saturated fats to unsaturated 

fats

• The total  intake of SFA not 

exceed 10% en. 

• SFA should be replaced with 

PUFA (n-3 and n-6) in the diet
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The concept of eating healthy has become synonymous with 

avoiding dietary fat, especially saturated fats 



In the late 1950s, Ancel Keys 
postulated that fats cause 

heart disease and saturated 

fats raise cholesterol levels

Often referred to as the

lipids theory or diet-heart

theory,  it became widely 

accepted.

However, current evidence 
shows otherwise

The Diet-Heart Theory
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CURRENT OPINION ON SATURATED FATS
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Report of European Cardiovascular 

Disease Statistics 2005 

Saturated Fat and Heart Diseases
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Most recent meta-analyses of RCT
and observational studies found

- no beneficial effects of reducing SFA
intake on CVD and total mortality, and
instead found protective effects
against stroke.

Although SFAs increase LDL
cholesterol, in most individuals, this is
not due to increasing levels of small,
dense LDL particles, but rather larger
LDL particles, which are much less
strongly related to CVD risk.
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2020

Astrup et al. (J Am Coll Cardiol)



• A higher consumption of 

dietary SFA is associated 

with a lower risk of stroke.

• Every 10 grams/day 

increase in SFA intake is 

associated with a 6% 

relative risk reduction in 

the rate of stroke. 
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2020

Kang et al. 



Low carbohydrate diet 
rich in saturated fat 
increased LDL size, 
thereby lowers CVD 

risk
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2020

Diamond et al. 



Observation from multicenter 
longitudinal study (7 centers 
across 5 European countries) ;

“No clear associations were 
observed between high intake 
of saturated fat and risk of 
atherosclerotic progression.”
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2021

Laguzzi et al. (Scientific Reports)



The last decade - ~20 papers reviewing the totality
of the data on SFAs and CVD outcomes, -
demonstrated a lack of rigorous evidence

• to support continued recommendations either to
limit the consumption of SFAS

• or to replace them with PUFAs.

These papers were unfortunately not considered
by the process leading to the most recent U.S.
Dietary Guidelines for Americans, which recently
reconfirmed its recommendation to limit SFAs to
10% total En intake, based on insufficient and
inconsistent evidence.
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2021

Astrup et al. (Nutrients)
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Cell Membranes Require (50%) saturated fatty acids to be “waterproof” and function properly

Heart Prefers saturated long-chain 16-carbon palmitic and 18-C stearic acid (over carbohydrates) for energy

Bones Need saturated fats to assimilate calcium effectively

Liver They protect it from the adverse effects of alcohol and medications like acetaminophen

Lungs Lung surfactant, which prevents asthma and other breathing disorders, is composed entirely of 16-C palmitic 

acid

Hormones They function as signalling messengers for hormone production

Immune system Saturated fats play an important role here. 

• Prime white blood cells to destroy invading bacteria, viruses and fungi, and to fight tumors.

• Medium chain 12-C lauric acid and 14-C myristic acid (in butter) kill bacteria and candida in the gut.

Signal Satiety So you eat less, lose fat and maintain a normal weight

General Health Eating saturated fats lowers consumption of health-damaging carbohydrate and polyunsaturated vegetable oils

The Biologic Importance of Saturated Fat



• The association of SFA with increasing risk of CVD
or CHD as predicted by Ancel Keys is not conclusive.

• Understanding – human digestive and metabolic
processes surrounding lipids - essential to elucidate
the effects arising from consuming fats and oils,

• as well as to debunk further misconceptions on
SFA.

• It’s not only fats but it’s the overall diet and lifestyle
that looks after your heart
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Important Messages
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TRANS FATTY ACIDS

True Culprit



SOYBEAN OIL

SUNFLOWER OIL

CANOLA OIL

Soybean Oil, Sunflower Oil 

and Canola oil 

are liquid at  -5°C

HYDROGENATION

PARTIALLY 
HYDROGENATED 

SOLID FATS 
CONTAIN 

TRANS FATTY 
ACIDS
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• raise your bad (LDL) cholesterol levels and lower your 

good (HDL) cholesterol levels. 

• increase your risk of developing heart disease and 

stroke. 

• associated with a higher risk of developing type 2 

diabetes.
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Effects of trans fats on health

http://www.heart.org/HEARTORG/Conditions/Cholesterol/AboutCholesterol/Good-vs-Bad-Cholesterol_UCM_305561_Article.jsp
http://www.heart.org/HEARTORG/HealthyLiving/What-Are-My-Risks-For-Getting-Heart-Disease-Infographic_UCM_443749_SubHomePage.jsp
http://www.heart.org/HEARTORG/Conditions/Diabetes/UnderstandYourRiskforDiabetes/Understand-Your-Risk-for-Diabetes_UCM_002034_Article.jsp


Hydrogenation

Margarine

Palm Oil
Solid

Palm oil and Palm-based Margarine are Free of Trans Fats
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Balanced mixture of liquid oils and solid fats

Natural solid fats 

Free of trans fatty acids

Versatile  

Tailor-made fractions for specified functionality and 
applications

Reduction of cost - hydrogenation not required

Suitable for vegetarians – plant based fat
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Benefits of Palm Oil as Replacer for Trans Fats
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PAALM OIL NUTRITION RESEARCH 

• Great strides have been made over the last 35 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 journals
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1 3 5

42

1981-1990 
Animal and human studies 

on atherosclerosis, 
thrombosis, lipidemia 

2001-2010 
Human studies on lipid 

metabolism, sn-2, 
inflammation, CHD 

2021-
Human studies on gut microbiota, 

diet and lifestyle, red palm oil 
supplementation, epidemiological 

studies

1991-2000 
Animal and human studies 

on Palm oil, fatty acids, 
hydrogenation, CVD 

2011-2020
Human studies on lipid 

metabolism, sn-2, 
red palm oil

OVERVIEW OF PALM OIL NUTRITION RESEARCH
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Palm Olein Olive Oil
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Palm olein behaves more like a monounsaturated oil in its effects on 

cholesterol levels, although it contains saturated fatty acids

Human Studies on Long-term Intake of Palm Olein vis-à-vis Other Oils (1992-2019)
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Groundnut/ Peanut OilCanola Oil
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Sunflower oil Olive oil oil

Groundnut oil Rapeseed oil oil

Palm olein

Palm Olein Has Similar Effects as Unsaturated Oils on Lipid Markers
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• TC
• LDL
• HDL
• TAG
• TC/HDL



36

META-ANALYSIS - EFFECTS OF PALM OLEIN IN 

HUMAN LIPID PROFILE

Voon et al. 2019 

Accepted: Advances in Nutrition

MEDLINE and CENTRAL REGISTER:

• Randomised Controlled Trials from year 1990 to January 2018

• Of at least two weeks’ intervention

• Comparing the effects of palm olein with other edible oils on

the changes in blood lipids.
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Palm olein diet 
does not adversely 
affect TC, LDL, 
HDL TAG and 
TC/HDL ratio in 
healthy adults. 

37

SUMMARY FROM META-ANALYSIS 

TC

LDL

HDL

TAG

TC/HDL
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Palm olein did not show significant effect on TC, LDL, HDL, TAG and 

TC/HDL ratio
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Studies on Palm Mid Fraction (PMF)
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Dietary fats containing
palmitic (PMF) and oleic acid
(HOSF) at the sn-1, 3
positions of the TAG
backbone

exert similar postprandial lipid
and glucose responses

compared with that of a
stearic acid-rich sn-1,3 dietary
fat (Shea Stearin-SS).



Studies on Palm Mid Fraction (PMF)
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PMF- and HOSF-rich diets

exerted significantly higher
(P<0.05) postprandial
glucose dependent
insulinotropic polypeptide
(GIP)

compared Shea Stearin-SS.

Increased secretion of
GIP - promotes satiety
response



Studies on Palm Oil and Gut Microbiota
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There is an abundance
of specific bacteria after
consuming various
dietary fats and

the findings proposes a
potential bacteria profile
following the palm oil
diet.



Studies on Palm Oil and Gut Microbiota
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High-linoleic acid (LA) diet results in
higher LA levels in the liver and
adipose tissue.

A high-fat diet containing high LA
levels induced body weight gain and
epididymal fat deposition in rats but
has no effect on selected metabolic
biomarkers.



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

Source : Choo et.al., 2008

Palm Oil is Rich in Healthful Phytonutrients
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Palm Vitamin E consist of 
75-80% tocotrienols and 
20-25% tocopherols (the 

reason why palm Vitamin E 
known as Tocotrienol-Rich 

Fraction, TRF). 

44

Vitamin E

(Tocotrienols & 

Tocopherols)

Carotene from 

Red Palm Oil
Palm Fruit,

Rich in phytonutrients

Squalene Lecithin

Coenzyme Q10 Phytosterol

Choo et. al. 2008

Red palm oil is an excellent 
source of Vitamin E and 
Carotene (Pro-Vitamin A)

Red palm oil contains 50 
times more carotenes 

than tomatoes & 15 times 
more than carrots

Palm micronutrients have 
myriad of health enhancing 
benefits .e.g., Vitamin E –

antioxidant effects, 
cholesterol lowering and 

possible anti-cancer 
activities. 

Palm oil – Nutritious and Functional
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Anti-inflammation
(Yam et al., 2009

Cardiovascular prevention
(Das et al., 2008)

Antioxidant 
(Theriault et al.,1999)

Cancer prevention
(Selvaduray et al., 2010)

Neuroprotection

(Sen et al.,1999)

Radioprotection
(Singh et al., 2016)

Hormone regulator
(Saito et al., 2003)

Bone protection
(Shen et al., 2017)

Immune booster
(Radhakrishnan et al., 2014)

Skin protection
(Yap, 2018)

Health Benefits of Tocotrienols
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Enhanced Bioavailability

Fu et al., AOCS. 2021

Stereoisomer AUC 0-24 (μg/ml*hour) F (%)

α-tocotrienol Test 51.97 ± 18.60 403

Reference 12.90 ± 1.41

γ-tocotrienol Test 69.77 ± 9.48 829

Reference 8.42 ± 3.26

δ-tocotrienol Test 26.66 ± 0.79 1374

Reference 1.94 ± 1.08

Relative bioavailability, F

1. Higher plasma 

concentration  

2. Prolonged circulation 
time 

Nano-Tocotrienols
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Nano-Tocotrienols

Cancer Management

Tumour-targeted nano T3
Non-targeted nano T3
Free T3
Untreated

Tumour-targeted nano-T3 

Free T3

Nano-T3 

Untreated

• Tumour suppression up to 10 days 

• Prolonged survival of 19 days

• 12-fold reduction in tumour volume was 

observed in mice treated with tumour-

targeted nano-T3 

Tan et al., Nanomedicine. 2017

Fu et al., J Controlled Release. 2009
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Nano-Tocotrienols



(Magalingam et al., 2022. Nutrition Research) 

6-OHDA induced 
neurodegeneration

Pre-treatment of 

tocotrienols restored cell 

viability in differentiated 

SH-SY5Y neural cells.

Significant difference 

observed in cells pre-

treated with tocotrienols 

compared to positive 

control (6-OHDA group). 
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ROLE OF TOCOTRIENOLS IN PARKINSON’S DISEASE 



(Magalingam et al., 2022. Nutrition Research) 

Elucidation on mechanism of action showed 

significant activation of antioxidant enzyme (SOD 

activity) in cells pre-treated with tocotrienols. 

Dopamine receptor D2 (DRD2) manifests motor

systems and was found to be down-regulated in

Parkinson’s disease. Tocotrienols mediated the

overexpression of DRD2 genes compared to 6-OHDA

group.
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ROLE OF TOCOTRIENOLS IN PARKINSON’S DISEASE 



PPALM STUDY 
A randomised double-blind placebo controlled phase II trial of Tocovid
SupraBio in combination with pentoxifylline in patients suffering long-

term gastrointestinal adverse effects of radiotherapy for pelvic cancer () 

(Andreyev, H. J. (Andreyev, H. J. N et al., 2022; Radiotherapy and Oncology, 168, 130-137)



Tocotrienols 
exhibit anti-
inflammatory 
and 
anti-fibrotic
effects

(Andreyev, H. J. N et al., 2022; Radiotherapy and Oncology, 168, 130-137))

Serum fibrotic marker analysis
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Tocotrienols significantly

inhibited and reduced tumour

volume in mice injected with

4T-1 tumour cells

Tocotrienols as an 

adjuvant in breast cancer 

immunotherapy

ABDUL HAFID, S. R. ., & RADHAKRISHNAN, A. K. . (2021). ELUCIDATING THE ROLE OF THE SATB1 GENE IN BREAST CANCER CARCINOGENESIS IN THE PRESENCE OR ABSENCE OF TOCOTRIENOL-
RICH FRACTION: EVIDENCE FROM A SYNGENEIC MOUSE MODEL OF BREAST CANCER. Malaysian Applied Biology, 50(3), 145–161. https://doi.org/10.55230/mabjournal.v50i3.2087
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https://doi.org/10.55230/mabjournal.v50i3.2087


Tocotrienol supplementation 

significantly increased levels 

of IFN-γ and IL-12 in mice

Tocotrienols as an 

adjuvant in breast cancer 

immunotherapy

ABDUL HAFID, S. R. ., & RADHAKRISHNAN, A. K. . (2021). ELUCIDATING THE ROLE OF THE SATB1 GENE IN BREAST CANCER CARCINOGENESIS IN THE PRESENCE OR ABSENCE OF TOCOTRIENOL-
RICH FRACTION: EVIDENCE FROM A SYNGENEIC MOUSE MODEL OF BREAST CANCER. Malaysian Applied Biology, 50(3), 145–161. https://doi.org/10.55230/mabjournal.v50i3.2087
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Analysis of the microarray data showed

that six differentially regulated genes in

LPS-stimulated macrophages RAW 264.7

cells treated with TRF, where the one gene

(SLCLA4) was upregulated and five genes

(Hamp, IL-la, IL-1b CXCL2 and CSF3)

were downregulated when compared to

LPS-alone group. These genes were

mainly involved in mediating inflammatory

processes.

Tocotrienols and 

inflammation

Hafid, S. R. A., Aini, M. A. M., Iran, N., Norisam, I., Radzun, K. A., & Radhakrishnan, A. K. (2021). Tocotrienol-rich Fraction Modulated Genes Responsible for Inflammation in 
Lipopolysaccharide-stimulated RAW 264.7 Macrophages. Journal of Pharmaceutical Research International, 33(54B), 106-118. https://doi.org/10.9734/jpri/2021/v33i54B33771

https://doi.org/10.9734/jpri/2021/v33i54B33771


TRF possesses anti-inflammatory

properties and downregulated genes

responsible for acute and chronic

inflammations. The results of this study

suggested that TRF inhibited both LOX and

COX in the inflammatory pathways

proposing that through supplementation of

TRF in RAW 264.7, macrophages would

inhibit inflammatory genes via biological

processes, interactions of TNF and NF-kB,

as well as through inflammatory mediators

such as IL-1 and IL-17.

Tocotrienols and 

inflammation

Hafid, S. R. A., Aini, M. A. M., Iran, N., Norisam, I., Radzun, K. A., & Radhakrishnan, A. K. (2021). Tocotrienol-rich Fraction Modulated Genes Responsible for Inflammation in 
Lipopolysaccharide-stimulated RAW 264.7 Macrophages. Journal of Pharmaceutical Research International, 33(54B), 106-118. https://doi.org/10.9734/jpri/2021/v33i54B33771
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https://doi.org/10.9734/jpri/2021/v33i54B33771
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• Red palm oil is a refined oil that is rich in carotenes 

e.g. α-carotene, β-carotene and lycopene

• Contains 13 other carotenes, tocopherols and 

tocotrienols, CoQ10, phytosterols, glycolipids

Health Benefits of Red Palm Oil 

➢ Prevention of cardiovascular diseases

➢ Immuno-enhancement 

➢ Prevention of macular degeneration

➢ Decrease risk of cataract formation

➢ Inhibition of cancer

Benefits of 

Carotenes in 

red palm oil
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India

Africa

China

Malaysia

Red Palm Oil Supplementation Programme in School Children
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• Reduction in Vitamin A 
Deficiencies

• Improvement in eye 
related diseases



Malnutrition, micronutrient deficiencies
and anaemia are still prevalent among
rural primary school children in Malaysia

Tan et al., 2022
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Red oil palm is suitable for common cooking practices but may not be

suitable for longer heating processes as carotene retention is of concern

(Loganathan et al., 2020).
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Sauté ✓ Stir-fry ✓ Roast ✓ Bake ✓

Light Microwave✓ Deep Frying  X
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Is red palm oil suitable for normal cooking practices?
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How do I 

incorporate 

red palm oil 

in my diet?

Consume directly

Bakery fats

Cooking oil

Natural colorant

Salad dressing

Seasoning
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Store it inside your 
kitchen kabinet

(Away from heat 
and light)
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Away from light

Don’t place it on your kitchen 

bench or near the window facing 

direct sunlight

Away from heat

Not near the stove!

Good oil storage practices at 
home to maintain the oil quality
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A comparative study on the effects of virgin palm kernel olein and virgin coconut oil on 

biomarkers of immune function, inflammation, and oxidative stress in male Sprague-Dawley rats

Kernel

Conslusion:

VPKO could be a potential supplement as an alternative to VCO
for relieving inflammation and enhancing body immune system.
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Studies on Palm Kernel Oil 



www.mpob.gov.my

• Opinion on saturated fats is changing

• No association between saturated fat intake and CVD

• Palm oil  and Red Palm Oil are nutritious

• Numerous food uses 

• Good functional properties and is versatile

• Rich in health beneficial phytonutrients

• Non GMO

• Palm oil is the best substitute for trans fat

• Say No to trans fats

• PMF and PKO have potentials for further exploration

• Palm oil contributes towards the world’s nutritional needs

Say Yes to Palm Oil !!

Take Home Messages
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www.mpob.gov.my 

krani@mpob.gov.my 

• Nutrition Society of Malaysia 
• Director General, Malaysian Palm Oil Board
• Director, PDAS Division, MPOB
• Head, International Trade Unit, MPOB
• Officers, Nutrition Unit, MPOB
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