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Function  of  Fats 



Direction for Food and 
Nutritional Research 

•  85% of world’s palm oil production is 
used as food 

•  Nutritional research is a major thrust 
area for   MPOB 

•  Positioning palm oil as a superior 
functional and nutritive oil is our goal 



Three main focus areas 

• Effect of palm oil and its components on 
CHD risk 

• Effect of palm oil on carcinogenesis 
• Nutritional effects of the micronutrients 

in palm oil i.e. tocotrienols, carotenoids 
and palm water soluble phenolics, CoQ10, 
squalene and sterols 



•   Great strides have been made over the last 25 
years in elucidating a number of the health benefits 
of palm oil and its fractions 

•  This has resulted in –  
    -  over 200 publications in high impact peer 

 reviewed journals  
 -  collaborative projects  undertaken at centres 

of  excellence both local and abroad. 
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1.  American Journal of Clinical Nutrition 1991 
2.  Nutrition Research 1992 
3.  United Nations Univ Food & Nutrition Bulletin 1993 
4.  Journal of Nutritional Biochemistry 1995 
5.  LIPIDS 1995 
6.  Journal of Nutrition 1997 
7.  Asia Pacific Journal of Clinical Nutrition 1997 
8.  International Journal of Food Sciences and Nutrition  
9.  Asia Pacific Journal of Clinical Nutrition 2002 
10.  Asia Pacific Journal of Clinical Nutrition 2004 
11.  Asia Pacific Journal of Clinical Nutrition 2006 
12.  Independent Peer Reviewed Journal Publications 
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Total 218 



•  King’s College London, UK 
•  University of Maastricht, The Netherlands 
•  MIT 
•  MD Anderson Cancer Center, USA 
•  Michigan State University 
•  University of Queensland, Australia 
•  Ohio State University, USA 
•  National Institute for Food and Nutrition Research (INRAN), 

Rome, Italy 
•  Department of Primary Industries, Australia 
•  University College Los Angeles (UCLA) 
•  Texas A and M University 
•  CSIRO, Australia 
•  Brandeis University 
   

Summary of International Collaborations 



"    We have successfully defended the neutrality 
of palm oil (palmitic acid) in its cholesterolemic 
effects 

"   Palm oil was shown to be both competitive and 
healthier than indigenous oils-China, India, 
Pakistan, Bangladesh 

"   Anti-cancer effect of palm oil and crude palm 
oil 

"   Anti-oxidant, anti-cancer, anti-inflammatory 
effects of tocotrienols, carotenoids, phenolics 



• There was  a world wide movement to 
rid the marketplace of TRANS fatty acids 

• MPOB conducted studies that positioned 
palm oil as the natural choice for 
replacing trans in the diet 



•  Palm olein and olive oil 

•  Young Australians 

• No difference in TC, TG and HDL-C 



•  PO, SBO, GNO and Lard 
• Chinese adults 
•  PO   TC and LDL-C 
•  SBO and GNO had no effect on TC 
•  Lard     TC 



•  Palm olein and GNO 

• No difference 

•  10%  in Lp(a) on a PO diet 



•  PO, SFO, HCSO 

•  Pakistani adults 

•  PO increased HDL-C 

• HCSO  TG and LDL-C 



• Evaluation of the nutritional 
properties of palm oil in a 
Bangladesh population 

• Dr. Shah Md. Keramat Ali, 
University of Dhaka 

• POo,  SBO, MSO  
• POo   Total cholesterol     HDL  



• Fats containing 12:0+14:0 are 
cholesterol raising. 

• 16:0 and 18:0 fats are neutral in their 
cholesterolemic effects 

• Palm oil is mainly 16:0  
• Trans fatty acids (t18:1) are worse 

than SFA 



The concept of eating healthy has become 
synonymous with avoiding dietary fat, 

especially saturated fats   



In the late 1950s, Keys “proved” 
that fats cause heart disease and 
saturated fats raise cholesterol 

levels 

Often referred to as the 
lipids theory or diet-heart 
theory,  has become so 

widely accepted that most 
people today take for 

granted that it is absolutely 
true 

Saturated fats and health 







Danish Fat Tax 
•  Dairy industry seeks policy rethink on saturated fats 
•  Draft bill: a levy of 25 DKR/kg of saturated fats is 

imposed on e.g. saturated fats in butter, cheese and 
blends 

•  Will increase the price of butter by 33%, blends by 24% 
and cheese by 7% 

•  The intention of the levy is for producers to pass on the 
bill to consumers 

Estimated that over a period of 10 y the levy will prolong 
the average lifetime of Danes by 5.5 d 



Not all recent data support 
the fact that saturated fat is 
bad 





Patty W Siri-Tarino et al. , AJCN 2009  



Yamagishi et al. AJCN 2009 

SFA intake was inversely associated with 
mortality from total stroke, including 

intraparenchymal haemorrhage and is-
chemic stroke subtypes, in this Japanese 

cohort 



No effect of SFA on CHD based on a meta-analysis  
of prospective cohorts 

Skeaff 2009 



Micha and Mozaffarian 2010 AJCN 



Total fat and CHD: Modern 
Evidence 

Joint FAO/WHO Expert Consultation on 
Fats and Fatty Acids in Human  
Nutrition,November 10-14, 2008, WHO 
HQ, Geneva 

“The consultation examined the background papers, scientific 
reports and various studies assesing the relationship 
between total dietary fats as well as selected fatty acids and 
various physiological conditions and illnesses. 

The experts agreed that there is no probable or convincing 
evidence for significant effects of total dietary fats on CHD 
and cancers.” 
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HOPO & PST ↓ hsCRP levels compared to PHSO 

b	  

a,c	  

Mean	  ±SEM.	  a,b,c	  P<0.05.	  	  

a	  



• CHD Risk 
  Sn2  

• Phytonutrients 
  Tocotrienols 
  Phenolics 
  Squalene 
  Co-enzyme Q10 

  Carotenoids 

• Red Palm Oil 





•  SATURATED                   -   PALM KERNEL OIL ,                    
                                                          COCONUT OIL 
•  MONOUNSATURATED  -   OLIVE OIL , CANOLA  
                                                         OIL 
•  POLYUNSATURATED    - SOYABEAN OIL , CORN 
                                                         OIL 
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Saturated fatty acids are better absorbed in the form  
of 2-MAG than as FFA 
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  In Vegetable Oils-the sn2 position is 
primarily  oleic acid (C18:1) & linoleic acid 
(C18:2) which are unsaturated fatty acids 

   whilst in Animal Fats the sn-2 position is 
saturated     
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     � Human subjects fed diets predominating as either olive oil or palm 
 olein showed identical plasma cholesterol response. 
                                                                        Choudhury et al. (1995), Am. J. Clin. Nutr.  

Olive Oil 

Palm Olein 

m
g/

 d
L 

Olive Oil and Palm���
Palm Olein and Olive Oil have similar effect on ���

Plasma Cholesterol in Humans���



Palm Olein vs Olive Oil  

Voon et al. 2010 (MPOB) 



Sn2 Study 
•  King’s College London and Maastricht 

University (Tom Sanders and Ronald 
Mensink) 

• Changing the TAG structure of palm oil by 
interesterification, to produce a fat with a 
high proportion of palmitic acid in the sn-2 
position, will alter postprandial lipid and 
glucose metabolism.  



TAG fatty acid composition (wt %) 

Test fats SFA MUFA PUFA sn-2 palmitic 
acid (%) 

High oleic sunflower oil 
(control) 

7 81 11 0 

Lard 44 43 10 55 

Interesterified palm olein 45 42 12 41 

Native palm olein 45 42 12 13 

Test meal macronutrient composition 

Energy (kcal) Carbohydrate (g) Fat (g) Protein (g) 

905 91 50 15 

Muffin and milkshake test meal 







• High oleic oils 
• Lower saturated palm olein 
• High diglyceride palm oil 

products 
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ACHIEVEMENTS 

COMMERCIALISATION OF NOVELIN 

•  A new innovative oil for 
temperate countries. 

•  Passed cold stability, even 
with 1:1:1  (sat: mono: 
poly) fatty acid ratios. 

•  New formulation of 
0.4:1:0.4 ratio for low 
saturates formula  

•  Transfer of technology to 
ACE Edible Oil Industries 
Sdn Bhd. 

•  Health benefits shown in 
clinical trial and animal 
studies. 





Tocols  
(Tocotrienols, Tocopherols) 

600-1000 

Carotenoids 
(α-carotene, β-carotene, lycopene, phytoene) 

500-700 

Phytosterols 
(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. 



ppm 

Vitamin E content 
   in Fats & Oils 

Refs:  H.T. Slover, Lipids 6:291 (1971); F.D. Gunstone (1986)	








"  T3 and Breast and Prostate Cancer 
"  T3 and Neuroprotection 
"  T3 and Pre-eclampsia 
"  T3 and Immune Response 
"  T3 and Anti-inflammation 
"  T3 and Atherosclerosis 
"  T3 and Cholesterol Lowering 
"  T3 and Opthamology-Cataracts 
"  T3 and Platelet Aggregation 

RESEARCH ON TOCOTRIENOLS TO 
DATE 







Clinical Trial 

• 240 

•  Primary Breast Cancer   ER+ 
• Stage 1 & 2 
•  Lymph nodes 

120 Tamoxifen+ placebo 
120 Tamoxifen + Tocotrienol 



Table 2: Tocotrienol intake and risk of breast cancer specific death/ 
recurrence in women with early breast cancer and estrogen receptor 
positive tumors receiving tamoxifen 

Outcome Received Tocotrienol Relative 
Risk 

(95% CI) 

Absolute 
risk 

reduction 
(95% CI) 

Numbers 
needed to 

treat Yes 
n=120 

% (Number) 

No 
n=120 

% (Number) 

Primary endpoint 
Breast Cancer 
Related Death 

0.017 (2) 0.050 (6) 0.33 -0.03 30 

(0.07 to 
1.62) 

(-0.09 to 
0.02) 

Secondary 
endpoint 
Recurrence  

0.133 (16) 0.167 (20) 0.80 -0.03 30 

(0.44 to 
1.47) 

(-0.13 to 
0.06) 



•  Palm oil is a nutritious oil with a balanced 
FAC 

•  Has essential fatty acid (C18:2)  
•  Rich in Phytonutrients-Antioxidants 
• No trans fatty acids 
•  Not genetically modified 
•  Good oxidative stability 
•  Good functional properties 
•  Consistent supply 
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Polar components 
French Legislation Stipulate 27% Max. for Used Frying Oil 


