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INTRODUCTION

) Top 10 global causes of deaths Top 10 causes of death in Malaysia for
Accorqllng_ to the V\_/0r|d Hea|th_ (2000 vs 2019) both sexes aged all ages
Organization, cardiovascular disease (2019)

(CVD) is the number one cause of iadling causex of daat giobally
death globally.

1. Ischaemic heart disease

[schaemic heart disease
O n e m aj O r C.O nt r:i b u .!:O r to CV D i S 3. Chronic obstructive pulmonary disease el EE——
related to diet high in saturated fat ... ......ce. e —
that increases serum lipid level. —— sy I
—e—0 Chronic obstructive pulmonary disease ]

6. Trachea, bronchus, lung cancer:
Kidney diseases

Increased .l evels Of LD L_.C have bee n F.Al-zheimer’st.:lisease and other dementias ki
shown to increase the risk of CVD. i e T o, g D

9. Diabetes mellitus —_—
Diabetes melitus

10. Kidney diseases Azheimer disease and other dementias

Saturated fats intake has also been - . SRR 1 » 2 60 8 8 omowm
eXter]SIvely dISCUSSEd as one Of the Noncommunicable @ Communicable @@ Injuries Dl 0 M ot
main reason fOI" the C“nical prOblem I Communicable, matemal, perinatal and nutrtonal conditions

of dyslipidaemia, that associated Non <ommuricale dseases

with CVD. W njoies
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Recent reviews on saturated fats
_______ oucome | Review ________

Consumption of saturated fats in the diet did not lead to significant
reduction in CVD.

Saturated fats might even be cardioprotective/ reduce risk of stroke.

Replacing SFA with PUFA lower the risk of CVD, but too much of
PUFA might be detrimental to those antioxidant-compromised
individuals.

SFAs 1 LDL cholesterol => ™ large LDL particles, small, dense LDL
particles not affected. So, less detrimental to CVD risk.

Lack of evidence to support the continuation of the U.S. Dietary
Guidelines for Americans to limit the consumption of SFA (<10%en
intake) or to replace SFA with PUFA.

Chowdhury et al, 2014 Mozaffarian et al, 2011
Kuipers et al, 2011 Laura et al, 2015
Skeaff et al, 2009 De Souza et al, 2015
Siri-Tarino et al, 2010 Dehghan et al, 2017
Astrup et al, 2011 Gershuni et al, 2018

Federica et al, 2021

De Oliveira et al, 2012
Astrup et al, 2020
Kang et al,2020

Sacks et al, 2017
Ramsden et al, 2013

Diamond et al, 2020

Harcombe et al, 2015
Harcombe et al, 2016
Harcombe et al, 2017
DuBroff & Longetil, 2019
Astrup et al, 2021
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* SFAs I LDL cholesterol => “ large LDL particles, small-dense LDL particles=>not affected. So, less
detrimental to CVD risk (Diamond et al. 2020)

* Palm olein was found does not affects the small, dense LDL cholesterol compared to MUFA rich fats
(Cheng et al, 2018, Stonehouse et al, 2020, Loganathan et al, 2022)

Lipid PrOﬁle Traditional Risk Factors Don’t Tell the Whole Story
» The fact is that approximately 50% of CAD occurs among in
3 T o meema dividuals with normal lipid levels
LlDLl LU s » Only 30% of all heart attacks can be explained on the basis
Subfractions wiobands > [ of total cholesterol measurements alone
J L bands—l-[ f!wc* SV\‘;'V(-‘AVJV’DE‘.."‘.S{TV)' and Nurfﬁrh(r-}:' rcrfr‘:r’m"ufrirerk Determine Ycat;l:”“:'{\rﬁrk

LDL CHOLESTEROL MEASUREMENTS DO NOT DETERMINE THE NUMBER OF LDL PARTICLES

LDL parnticles can be large or small, and the amount of cholesterol contained within these particles varie:
] " HOL widely. Smaller panicles have a greater risk of causing cardiovascular disease. An increased number of
*5e wm00( : 200 particles also has a higher risk. Bigger is better!

LIPOPROTEIN PARTICLES VS. CHOLESTEROL
Each patient shown has the same LDL cholesterol of 125 mg/di

125 mg/dL. 125 mg/dL
DL 125 mg/dL 125 mg/dL
Lipoprotein.
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Levels of Evidence

The Concept of a Systematic Review

A Y

' Filtered 4 Studies
Systematic information 4 4 >V

reviews and ]

meta-analyses

Systematic
review process

Randomized controlled trials

Unfiltered

D .
P Cohort studies
>
O . .
information

Case-controlled studies

A
AVA
Systematic Review
A

AVAVAYA

Case series and reports

Background information and expert opinion \ .‘ | :‘

N

Information volume > —
e N

q,/‘“ \
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TOTAL FATTY ACID COMPOSITION OF

COMMON EDIBLE OILS & FATS

cocoa butter

Palm oil: almost equal

( palm olein

) amounts of saturated

lard

groundnut

soybean

olive

high oleic sunflower

rapeseed

N
o

40 60

(0]
o

10

o

mSFA ®m MUFA mPUFA

fatty acids and
unsaturated fatty acids.

\
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Palm Qil is Versatile

d

RBD Palm Oil
Bakery fats and cooking oil

Palm Olein
Cooking oil

Margarine hard stock and soap

Palm Stearin

manufacture

RBD Palm Kernel Oil
Confectionery, ice-cream and soap
manufacture

Voon et al., 2019, Advances in Nutrition

Palm Kernel Stearin
Confectionery and ice-
cream

Palm Kernel Olein
Coffee whitener

Keys
1 Solid at room temperature
( Liquid at room temperature

@ Semi-solid at room temperature

*

It can be blends of any oils

1
1
1
1

-d
1
1
|
|
'
1
1
1
1
1
1
I
I
1
1
1
1
1
1
1

|
|

Hydrogenated Palm

Hydrogenated Palm
Kernel Oil

Kernel Olein . .
X Confectionery, ice-cream,
Confectionery i
. soap, cosmetics and
coating

biofuel manufacture

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
Palm Mid Fraction Super Stearin Lo
. 1 1
Super Olein Margarine hard Hard stock for Soft Stearin b
Cooking Oil stock and hydrogenated fat Hard stock for | 1
confectionery replacement in margarine P
margarine L
P
1 1
Olein-like Hard Palm Mid Fraction b
Top Olein Fractions Margarine and Cocoa -
Cooking oil Margarine hard Butter Equivalent hard E i
stock stock Lo
L
""""""""""""""""""""""""""""""""""""""""""""""" 170
1 1
1 1
T T CoTTTTTTTTT N TTTTTTTTTTTTTTmTTmT Tt
! : . : o
: Interesterified i In;erleste:"lf'ied E Interesterified i i
: Palm Oil ' alm Olein i Palm Stearin b
! . | Confectionery H ) Vo
\ Dry mixes I ) | Pizza dough I
1 ! fillings I to
Hydrogenated Hydrogenated Hydrogenated
Super Olein Palm Oil Palm Olein
Confectionery Emulsifier Margarine hard Blends*
fillings manufacture stock

|einjeN

Palm oil (semi-solid at room
temperature) - palm olein
(liquid fraction) and palm
stearin (solid fraction).

Palm olein (clear and
colorless at room
temperature) contains
higher levels of total oleic
acid (39-45%) and linoleic
acid (10-13%).

Palm olein - fractionated
into palm super olein (IV >

60) and palm top olein (IV
70-72).

Palm olein with high IVs (IV
70-72 having cloud point of
below 0°C) are produced for
temperate countries.

These oleins (palm olein,
palm super olein, palm top
olein) referred as liquid
fraction of palm oil or just as
“palm olein” in general are
suitable for cooking.

S O\

/ oo \
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e Palm oil can be used as an alternative to partial
hydrogenated fat — many concerns - not
nutritionaIIY1 ideal ? has adverse effects on lipid
profile? high saturated fatty acids content?

* Palm oil use in humans has been reviewed, but
the effect of palm olein as a whole has not
been discussed.

e Palm olein is commonly used as a household
'cb‘c]go.king oil in South East Asia and sub-Saharan
rica.

Aim of this study :

* Compare the effect of palm olein with other
cooking oils, without the interference from
other palm oil fractions, modified fats and
blended oils in healthy adults that represent
the majority of general populations.

* Investigate the effect of palm olein on blood
lipid profile in healthy adults.

Malaysian Palm Oil Board | ;6— —
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Exclusion criteria

We excluded interventions using

i. crude palm oil or red palm olein,

ii. modified oil, for examples chemically interesterified-, enzymatically
interesterified- or hydrogenated- palm oils,

lii. palm oil blended with any other oils,

iv. palm oil fraction such as palm kernel oil, palm stearin, and palm mid
fraction that were incorporated as test fats.

Malaysian Palm Qil Board ;(S‘ S
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* The search was conducted using the standard Cochrane procedures.
We searched published articles from 1975 (when palm oil refining
and fractionation facilities were established and widely expanded) to
January 2018, through MEDLINE
(http://www.ncbi.nlm.nih.gov/pubmed) and CENTRAL (Central
Register of Controlled Trials; http://www.cochranelibrary.com/) for
randomized controlled feeding trials of palm olein.

* From the selected articles, we also searched the reference lists to
identify potential articles not generated in the databases.

B T . T WE s
e o T
lasn B0 < or0 &1 ‘




Keywords and MeSH terms for search strategy
\

IComblnatlons of the following keywords
Iwere used: palm oil, palm olein, cholesterol,’
1 -triglyceride, triacylglycerol, lipoprotein, I

e .
-clinical trial, and humans. I
S S N

(("palm oil"[Supplementary Concept] OR "palm oil"[All Fields]) OR
(palm[All Fields] AND olein[All Fields])) AND (("cholesterol"[MeSH

i
: y / I
ﬁ F- in I _’F Terms] OR "cholesterol"[All Fields]) OR ("triglycerides"[MeSH
"\ w ' T [ 7 'F Terms] OR "triglycerides"[All Fields] OR "triglyceride"[All Fields])
'I.\ ‘ /I ~ ' | OR ("triglycerides"[MeSH Terms] OR "triglycerides"[All Fields] OR
I & 1 "triacylglycerol"[All Fields]) OR ("Iipoproteins"[MeSI—;)Terms] OR
. | "lipoproteins"[All Fields] OR "lipoprotein"[All Fields])) AND
!..-.-....._.!!!!!!! | | (Clinical Trial [ptyp] AND "humans"[MeSH Terms]) for the
MEDLINE search; (palm oil OR palm olein) AND (cholesterol OR
triglyceride OR triacylglycerol OR lipoprotein) for the Cochrane

Library search.
Malaysian Palm Oil Board ;Egi —
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Selection of Studies

* All abstracts and full-text
articles were evaluated based
. on the inclusion and exclusion
PubMed Cochrane Library criteria by four investigators
80 citations 105 citations .
| | independently.

* Technical consultations with
three other investigators were

uoneadyuspl

185 Databases citations
77 duplicate citations

% excluded sought and any disagreement
@ 108 citations was resolved by consensus.
>
2 88 citations excluded
following screening * Inthe process, we removed

o .
= 20 full-text citations assessed any dUpllcate Papers.
= — for eligibility
< acliaiogs | 13 citations ineligible for

eligible for | inclusion

inclusion

9 Manuscripts included in
quantitative synthesis

PRISMA diagram

papnjou|
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Data collection

Information extraction on

e Authors

* Publication year (1975 — 2018)

* Characteristics of the subjects (gender, age, and health condition)
* Drop-out rates

» Study designs (crossover or parallel, single or double blind)

* Duration of feeding

* Use of run-in and/or wash-out periods

* Qils used as interventions and comparisons (type, fatty acid composition, energy
percentage)

* Lipid profile changes, along with the corresponding SE, SD and 95% Cl value.

Results were tabulated in two different entries when genders were reported separately.

Malaysian Palm Qil Board ;(S‘ S
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Quality Assessment

* Risk of bias was assessed using the Cochrane Risk of Bias Tool.

* For each criterion, risk of bias was classified into low, unclear, or high for

each study.

L |1 Apmg

LD O @D ®|sims
DL DO D S| img
OO D L 0D S ot
DO O i S| srms
® OO0 S vims

D OO O D S| cims

LD OO D S| ims
®® 00

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

www.mpob.gov.my
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Statistical Analysis

Classification of the comparison test diets into i) diet rich in palm olein, and ii) diet rich in other oil.

Subgroup anaIJzes comparing diet rich in palm olein versus SFA-, MUFA- and PUFA-rich oils were
also conducted.

Standardization of all the reported mean values of TC, LDL-C, HDL-C and TG into mmol/L.
Review Manager 5.3 was used to perform the statistical analyzes.

A fixed effect model and assessed the heterogeneity between studies using the chi-square test for
homogeneity, defining significant heterogeneity if the p value is less than 0.1 was used.

The heterogeneity using the / statistics, which represents the percentage of total variation across
studies that is attributable to heterogeneity rather than to chance were quantified.

I? of >75% as high heterogeneity, 50-75% as moderate heterogeneity, and <50% as { 3
low heterogeneity. r
If the I is high, a random effect model will be performed and reported. .

« "4
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Excluding Excluding All studies

parallel studies crossover studies

LDL-Cholesterol

P-value 0.87 0.36 0.56 Sensitivity analyses
12 (%) 86 80 85 _ _
Mean difference -0.02 -0.17 -0.06 Comparlng the dlﬁerences
HDL-Cholesterol . between unit of analysis
P-value 0.41 0.0002 0.2 . . .
2 (%) 2 46 e that involved studies using
Mean difference -0.01 0.10 0.02 crossover and parallel
e designs approaches.
P-value 0.46 0.55 0.34
12 (%) 82 70 79
Mean difference -0.10 -0.09 -0.10 Pooling of the 2 different
TG . . .
P-value 0.53 0.35 0.85 quIgnS I_n dietary
2 (%) 0 3 0 interventions was found
Mean difference 0.02 -0.07 0.01 appropriate_
TC/HDL cholesterol
P-value 0.22 0.0003 0.32
12 (%) 0 22 64
Mean difference 0.12 -0.60 -0.15

Malaysian Palm Oil Board \ ;( S‘ —
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Risk of Bias

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

Other bias |

0% 25% 50% 75%  100%

. Low risk of bias |:| Unclear risk of bias . High risk of bias

Malaysian Palm Oil Board \ ;( S‘ —
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Risk of Bias Summar

§ < All studies were assessed to have low
N 2 ?_ - :c,-*? risk of selection bias, attrition bias,
5 N < < 3 3 z > zZ - § & ' ' i
§ g g 5 3 E E 0 & g & (g 2 ] E g reporting bias and other bias.
s & @ & o g g & 2 o 2 o 0 8 5 &
5 25 22 S5 2RRRBRRELEGE 2 studies with unclear risk of
o9 nN NN @2 e N T e T S NN e N c c c
5 28 & &5 3 8 3333z 2 3 3 performance bias and 4 studies with
83388828z 5% 2 5% 8 8 8 8 |unclearrisk of detection bias.
D D OO P O OO O® O ® ® ®|®|® |Random sequence generation (selection bias)
OO O OO OO O O® O O O® ® ®|®|® | Atocation concealment (selection bias)
QRO OO O @@ | @ | sinding of participants and personnel (performance bias)
P S O O >~>2®>~>~2~|@|~]|@®| = |Blnding of outcome assessment (detection bias)
OO P OO OO O O® O O O® ® ®|®|® | ncomplete outcome data (attrition bias)
O P OO O OO O O O O® O O® ® | ®|® |sclective reporting (reporting bias)
ololeo/oloeoe[oo/ee|e|/e[e|®|® o

Malaysian Palm Qil Board 56— S
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Total Cholesterol

Palm olein vs other oils

Palm olein Other oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmol/L] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Random, 95% Cl[mmol/L] Year IV, Random, 95% CI [mmol/L]
Ng et al. (21) (CO) 4 0.87 27 5.07 0.87 27 6.0% -1.07 [-1.53,-0.61] 1991
Ng et al. {22) (OO-M) 5.04 0.67 20 5.09 0.83 20 B.0% -0.05[-0.52,0.42] 1992 =0
Ng et al. (22) (O0-F) 4.86 0.7 13 4.86 0.78 13 52% 0.00[-0.57,0.57) 1992 B E—
Ng et al. {(22) (CO-M) 5.04 0.67 20 6.05 0.93 20 5.7% -1.01 [-1.51,-0.51] 1992 —
Ng et al. (22) (CO-F) 4.86 0.7 13 5.87 1.22 13 3.9% -1.01 [-1.77,-0.25] 1992 —
Choudhury et al. (27) (00) 4.65 1.26 21 4.63 0.99 21 4.4% 0.02 [-0.67,0.71] 1995 —_—
Zhang et al. (25) (L) 3.36 0.53 30 3.99 1.24 30 58% -0.63[-1.11,-0.15]) 1997 - —
Zhang et al. (25) (SBO) 3.36 0.53 30 3.36 0.67 30 7.3% 0.00[-0.31,0.31) 1897 =T
Zhang et al. (25) (PE) 3.36 0.53 30 3.48 0.5 30 77% -0.12[-0.38,0.14] 1997 s
Vega-Lopez et al. (28) (SBO) 6.21 0.93 15 5.69 0.7 15  50% 0.52[-0.07,1.11] 2006 T
Vega-Lopez et al. (28) (CAN) 6.21 0.93 15 5.43 0.65 15 51% 0.78[0.21,1.35) 2006 —
Voon et al. (24) (00) 4.81 0.74 45 4.65 0.71 45  7.4% 0.16[-0.14,0.46) 2011 T
Voon et al. (24) (CO) 4.81 0.74 45 495 0.69 45  7.4% -0.14 [-0.44, 0.16] 2011 —=
Fillipou et al. (23) (HOS) 4.99 0.7 4 4.62 0.64 41 7.4% 0.37[0.08, 0.66) 2014 —
Lucci atal. (29) (00) 5.01 0.81 68 48 0.73 T T7% 0.21 [-0.04, 0.46] 2016 X
Sun et al. (26) (00) 4.34 0.69 100 4.36 068 100 81% -0.02[0.21,017) 2017 =
Total (95% CI) 533 542 100.0% -0.10 [-0.30, 0.10] q»

Heterogeneity: Tau®= 0.12; Chi*= 70.54, df=15 (P < 0.00001); F=79%
Test for overall effect: Z=0.96 (P = 0.34)

[N

2 A i
Favors palm olein Favors other oil

MPOB
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Total Cholesterol

vs SAFA-rich oil

Palm olein SFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD[mmol/L] Total Mean[mmol/L] SD[mmol/L] Total Weight IV, Random, 95% Cl[mmol/lL] Year IV, Random, 95% CI [mmol/L]
Ng et al. (21) (CO) 4 0.87 27 507 0.87 27 208% -1.07 [-1.53,-0.61] 1991 S
Ng et al. (22) (CO-M) 5.04 0.67 20 6.05 0.93 20 18.9% -1.01 [-1.51,-0.51] 1992 e
Ng et al. (22) (CO-F) 4.86 0.7 13 587 1.22 13 147% -1.01 -1.77,-0.25] 1992
Zhang et al. (25) (L) 3.36 0.53 30 3.99 1.24 30 204% -0.63 [1.11,-0.15] 1997 —_——
Voon et al. (24) (CO) 4.81 0.74 45 495 0.69 45 24.2% -0.14 [-0.44,0.16] 2011 T
Total (95% CI) 135 135 100.0% -0.73[1.17,-0.30] g
Heterogeneity: Tau®= 0.18; Chi*= 16.86, df= 4 (P = 0.002); F= 76% 5_2 51 ) 1’ 23
Test for overall effect: Z= 3.33 (P = 0.0009) Favors palm olein Favors SFA-rich oil
Palm olein MUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmol/L] Total Mean [mmol/L] SD[mmollLl] Total Weight IV, Fixed, 95% Cl[mmol/L] Year IV, Fixed, 95% CI [mmol/L]
Ng et al. (22) (O0-M) 5.04 0.67 20 5.09 0.83 20 49% -0.05[-0.52,0.42] 1992 —
Ng et al. (22) (O0-F) 4.86 07 13 486 0.78 13 3.3% 0.00[-0.57,0.57] 1992 —_—r
Choudhury et al. (27) (00) 465 126 21 463 093 21 23% 0.02 [-0.67,0.71] 1995 —
Zhang et al. (25) (PE) 3.36 0.53 30 3.48 0.5 30 15.7% -0.12[-0.38,0.14] 1997 —
Vega-Lopez et al. (28) (CAN) 6.21 093 15 543 0.65 15  3.2% 0.78[0.21,1.35] 2006 —_———
Voon et al. (24) (00) 4.81 0.74 45 4.65 0.71 45 11.9% 016 [-0.14, 0.46] 2011 -
Fillipou et al. (23) (HOS) 4.99 0.7 41 462 0.64 41 126% 0.37 [0.08, 0.66] 2014 —_—
Lucci at al. (29) (00) 5.01 0.81 68 48 0.73 77T 167% 0.21 [-0.04, 0.46] 2016 |
Sun et al. (26) (00} 4.34 069 100 436 068 100 29.5% -0.02[-0.21,017] 2017
Total (95% CI} 353 362 100.0% 0.10 [-0.00, 0.20]
Heterogeneity: Chi*=14.43, df=8 (P = 0.07); F= 45% 52 %1 5 1% 2%
Testfor overall effect: Z=1.89 (P = 0.06) Favors palm olein Favors MUFA-rich oil
Palm olein PUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmol/L] Total Mean [mmol/L] SD[mmollL] Total Weight IV, Fixed, 95% CI[mmol/L] Year IV, Fixed, 95% CI [mmol/L]
Zhang et al. (25) (SBO) 3.36 0.53 30 3.36 0.67 30 78.8% 0.00[0.31,0.31] 1997
Vega-Lopez et al. (28) (SBO) 6.21 0.83 15 5.69 07 15 21.2% 052[0.07,1.11] 2008
Total (35% Cl} 45 45 100.0% 0.11 [-0.16, 0.38]
Heterogeneity: Chi*= 2.36, df=1 (P=012), F=58% :-2 :1 > 1 2:

Testfor overall effect. Z=0.80 (P=0.43)

Favors palm olein Favors PUFA-rich oil

MPOB
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LDL-Cholesterol

Palm olein vs other oils

Palm olein Other oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmol/L] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Random, 95% CI[mmol/L] Year IV, Random, 95% CI [mmol/L]
Ng et al. {21) (CO) 252 0.77 27 3.31 0.86 27 B.2% -0.79[-1.23,-0.35] 1991
Ng et al. {22) (OO-F) 3.23 0.7 13 3.28 0.78 13 53% -0.05[-0.62,052] 1892 S T
Ng et al. {22) (CO-F) 3.23 0.7 13 4.09 1.16 13 44% -0.86 [-1.60,-0.12] 1992 =
Ng et al. (22) (0O-M) 3.44 0.65 20 3.47 0.8 20 6.1% -0.03[-0.48,042] 1992 —
Ng et al. (22) (CO-M) 3.44 0.65 20 4,27 0.98 20 57% -0.83[1.35,-0.31] 1992 —_—
Choudhury et al. (27) (00) 3a 1.13 21 XY | 0.96 21 4.9% -0.11 [-0.74,052] 18995 _—
Zhang et al. (25) (L) 213 0.53 30 2.85 1.23 30 59% -0.72[-1.20,-0.24] 1997 _—
Zhang et al. (25) (SBO) 213 0.53 30 2.22 062 3 T1% -0.09[-0.38,0.20] 1997 1=
Zhang et al. (25) (PE) 213 0.53 30 241 0.45 30 7.3% -0.28 [-0.53,-0.03] 1897 =
Vega-Lopez et al. (28) (SBO) 4.27 0.91 15 3.75 0.62 15  54% 0.52[-0.04,1.08] 2006 T
Vega-Lopez et al. (28) (CAN) 4.27 0.91 15 3.62 0.6 15 55% 0.65[0.10,1.20] 2006 ——
Voon et al. (24) (00) 32 0.71 45 3.06 0.64 45 7.2% 014[-0.14,0.42] 2011 T
Yoon et al. (24) (CO) 3.2 0.71 45 3.3 0.75 45  7.0% -0.10 [-0.40,0.20] 2011 ==
Fillipou et al. {23) (HOS) 3.62 0.65 41 2.72 0.61 41 7.2% 0.80[0.63,1.17] 2014 =
Lucci at al. (29) (00) 2.77 0.94 68 2.47 0.87 77 T1% 0.30[0.00,060] 2016 =
Sun et al. (26) (00) 2.48 069 100 2.51 05 100 7.7% -0.03[-0.20,0.14] 2017 ==
Total (95% CI) 533 542 100.0% -0.06 [-0.29, 0.16] *
Heterogeneity: Tau®= 017, Chi*=97.82, df=15 (P < 0.00001), F= 85% 52 -1 ) 1! %

Testfor overall effect Z= 054 (P = 0.59) Favors palm olein Favors other oil

N
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LDL-Cholesterol

vs SAFA-rich oil

Palm olein SFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD[mmol/L] Total Mean [mmol/L] SD[mmollL] Total Weight IV, Fixed, 95% CI[mmol/L] IV, Fixed, 95% CI [mmol/L]
Ng et al. (21) (CO) 252 0.77 27 33 0.86 27 201% -0.79[1.23,-0.35) =
Ng et al. (22) (CO-F) 3.23 0.7 13 4.09 1.16 13 7.0% -0.86 [-1.60,-0.12) ——
Ng et al. (22) (CO-M) 3.44 0.65 20 4.27 0.98 20 14.4% -0.83[-1.35,-0.31) .
Voon et al. (24) (CO) 3.2 0.71 45 33 0.75 45  41.9% -0.10 [-0.40, 0.20] &
Zhang et al. (25) (L) 213 053 30 2.85 1.23 30 16.6% -0.72[1.20,-0.24) ==
Total (95% CI) 135 135 100.0% -0.50 [-0.70, -0.30]
Heterogeneity: Chi*= 11.76, df = 4 (P = 0.02); = 66% 3 5 5 3 !

Test for overall effect: Z= 5.02 (P < 0.00001)

Favors palm olein Favors SFA-rich oil

Palm olein MUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmol/L] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Random, 95% CI [mmol/L] IV, Random, 95% CI [mmoliL]
Zhang et al. (25) (PE) 213 0.53 30 2.41 0.45 30 128% -0.28 [-0.53,-0.03) ——
Choudhury et al. (27) (00) 33 113 21 341 0.96 21 8.1% -0.11 [-0.74,0.52) —_——
Ng et al. (22) (00-F) 323 0.7 13 328 0.78 13  88% -0.05[-0.62,0.52) ——
Ng et al. (22) (O0-M) 3.44 0.65 20 3.47 0.8 20 10.3% -0.03[-0.48,0.42) =y
Sun etal. (26) (00) 248 069 100 251 05 100 136% -0.03[-0.20,0.14) i
Voon et al. (24) (00) 3.2 0.71 45 3.06 0.64 45 125% 0.14[-0.14,0.42] T
Lucci atal. (29) (00) 277 0.94 68 247 0.87 77 123% 0.30 [0.00, 0.60] ——
Vega-Lopez et al. (28) (CAN) 427 0.9 15 362 0.6 15 9.0% 0.65[0.10,1.20] —
Fillipou et al. (23) (HOS) 362 0.65 41 272 0.61 41 126% 0.90[0.63,1.17] —
Total (95% CI) 353 362 100.0% 0.17 [-0.10, 0.44] ?

Heterogeneity: Tau®= 0.13; Chi*= 50.65, df= 8 (P < 0.00001); F= 84%
Testfor overall effect Z=1.23 (P=0.22)

2 A : ' ;
Favors palm olein Favors MUFA-rich oil

Palm olein PUFA-rich oil oils Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD[mmoliL] Total Mean [mmol/L] SD[mmolil] Total Weight [V, Fixed, 95% Cl [mmol/L] IV, Fixed, 95% CI [mmol/L]
Zhang et al. (25) (SBO) 213 0.53 30 222 0.62 30 78.5% -0.09 [10.38,0.20]
Vega-Lopez et al. (28) (SBO) 427 0.91 15 375 062 15 21.5% 052 [-0.04,1.08]
Total (95% CI} 45 45 100.0% 0.04 [-0.22, 0.30]
Heterogeneity: Chi*= 3.61, df=1 (P = 0.06); F= 72% 2 1 5 1 2

Testfor overall effect: Z=0.31 (P=0.75)

Favors palm olein Favors PUFA-rich oil

Malaysian Palm Oil Board | PG
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HDL-Cholesterol

Palm olein vs other oils

Palm olein Other oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/iL] SD[mmol/L] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Fixed, 95% CI[mmol/L] Year IV, Fixed, 95% CI [mmol/L]
Ng et al. (21) (CO) 1.08 0.27 27 1.35 0.35 27 26% -0.27 [-0.44,-010] 1991 —
Ng et al. (22) (CO-M) 0.96 0.21 20 1.03 0.23 20 3.9% -0.07 [-0.21,0.07] 1982 ==r
Ng et al. (22) (CO-F) 1.19 0.18 13 1.32 0.21 13 3.2% -0.13[-0.28,0.02] 1992 -
Ng et al. (22) (OO-M) 0.96 0.21 20 0.96 018 20 5.0% 0.00[-0.12,0.12] 1992 -T
Ng et al. (22) (0O0-F) 1.19 0.18 13 1.19 0.21 13 3.2% 0.00[-0.15,0.15] 1992 -1
Choudhury et al. (27) (O0) 0.91 0.33 21 0.8 018 21 2.8% 0.11 [-0.05,0.27] 1995 =
Zhang et al. (25) (SBO) 1 0.2 30 0.9 0.22 30 6.5% 0.10[-0.01,0.21] 1997 e
Zhang et al. (25) (PE) 1 0.2 30 0.82 015 30 9.2% 0.18[0.09,0.27) 1997 =
Zhang et al. (25) (L) 1 0.2 30 0.96 0.16 30 8.7% 0.04 [-0.05,0.13] 1997 T™
Vega-Lopez et al. (28) (SBO) 1.3 0.21 16 1.27 0.23 15 2.9% 0.03[-0.13,0.19] 2006 T
Vega-Lopez et al. (28) (CAN) 1.3 0.21 15 1.24 0.21 15 3.2% 0.06 [-0.09, 0.21] 2006 ==
Voon et al. (24) (00) 1.3 0.26 45 1.28 0.23 45 71% 0.03[-0.07,0.13] 2011 T
Voon et al. (24) (CO) 1.31 0.26 45 1.37 0.3 45 5.4% -0.06 [[0.18,0.06] 2011 -T
Fillipou et al. {23) (HOS) 1.44 0.3 41 1.39 0.26 41 5.0% 0.05[-0.07,0.17] 2014 T™
Lucci at al. (29) (00) 115 0.46 68 112 0.43 77 3.5% 0.03[-0.12,018] 2016 -T—
Sun et al. (26) (00) 1.21 017 100 1.22 0.2 100 27.7% -0.01 [-0.06, 0.04] 2017 b
Total (95% CI) 533 542 100.0% 0.02 [-0.01, 0.04]
Heterogeneity: Chi*= 36.79, df=15 (P = 0.001); F=59% [2 =1 ) 1? 21
Test for overall effect: Z=1.29 (P = 0.20) Favors other oil Favors palm olein

N
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HDL-Cholesterol

Heterogeneity: Chi*= 0.52,df=1 (P=0.47); F=0%
Testfor overall effect. Z=1.74 (P = 0.08)

Palm olein SFA-rich oil Mean Difference Mean Difference
vs SAFA-rich oil Study or Subgroup __ Mean [mmoliL] SD [mmollL] Total Mean [mmoliL] SD [mmolL] Total Weight IV, Fixed, 95% Cl [mmolL] Year IV, Fixed, 95% Cl1 [mmol/L]
Ng etal. (21) (CO) 1.08 0.27 27 1.35 0.35 27 11.0% -0.27 [-0.44,-0.10] 1991 —
Ng et al. (22) (CO-F) 1.19 018 13 1.32 0.21 13 135% -0.13 [-0.28,0.02] 1992 =
Ng et al. (22) (CO-M) 0.96 0.21 20 1.03 0.23 20 16.4% -0.07 [-0.21, 0.07] 1992 e
Zhang et al. (25) (L) 1 0.2 30 0.96 0186 30 364% 0.04 [-0.05,0.13] 1997 i
“Yoon et al. (24) (CO) 1.31 0.26 45 1.37 0.3 45 227% -0.06 [-0.18, 0.06] 2011 -
Total (95% CI} 135 135 100.0% -0.06 [-0.11, -0.00] +
Heterogeneity: Chi*=11.51, df= 4 (P=0.02); F=65% 1_2 -;I B 1! 2:
Testfor overall effect: Z= 2.05 (P = 0.04) Favors SFA-rich oil Favors palm olein
Palm olein MUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmollL] Total Mean [mmol/L] SD[mmollL] Total Weight IV, Fixed, 95% Cl [mmol/L] Year IV, Fixed, 95% CI [mmol/L]
Ng et al. (22) (0O0-F) 1.19 018 13 1.19 0.21 13 4.9% 0.00 015,015 1992
Mg et al. (22) (O0-M) 0.96 0.1 20 0.96 018 20 7.5% 0.00[012,012] 1992
Choudhury et al. (27) (00) 0.91 0.33 21 0.8 018 21 41% 0.11 [-0.05,0.27] 1995
Zhang et al. (25) (PE) 1 0.2 30 0.82 015 30 13.7% 0.18[0.09,0.27] 1997 -
Vega-Lopez et al. (28) (CAN) 13 0.21 15 1.24 o1 15 4.9% 0.06 [[0.09,0.21] 20086
Voon et al. (24) (O0) 1.1 0.26 45 1.28 0.23 45 10.7% 0.03 [-0.07,013] 2011
Fillipou et al. {(23) (HOS) 1.44 0.3 41 1.39 0.26 41 7.4% 0.05 [-0.07,017] 2014
Lucci at al. (29) (00) 1.15 0.46 68 112 0.43 7 5.2% 0.03 012,018 2016
Sun et al. (26) (00) 1.21 017 100 1.22 0.2 100 41.6% -0.01 [-0.06,0.04] 2017
Total (95% CI) 353 362 100.0% 0.04 [0.00, 0.07]
Heterogeneity: Chi*=14.54, df=8 (P = 0.07); F= 45% 'fz _'q 3 1'r 2"
Testfor overall effect Z= 216 (P = 0.03) Favors MUFA-rich oil Favors palm olein
Palm olein PUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD [mmoliL] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Fixed, 95% Cl[mmol/iL] Year IV, Fixed, 95% CI [mmol/L]
Zhang et al. (25) (SBO) 1 0.2 30 09 0.22 30 BB8.7% 010 [0.01,0.21] 1997
Vega-Lopez et al. {28) (SBO) 1.3 0.21 15 1.27 0.23 15 31.3% 0.03[-0.13,0.19] 2006
Total (95% Cl) 45 45 100.0% 0.08 [-0.01, 0.17]

I I ) 1
L T T T 1

-2 -1 i} 1 2
Favors PUFA-rich oil Favors palm olein

N
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Triglycerides

Palm olein vs other oils

Palm olein Other oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD[mmol/L] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Fixed, 85% Cl [mmollL] Year IV, Fixed, 95% CI [mmol/L]
MNg et al. {21) (CO) 1.41 1.61 27 0.91 08 27 0.7% 0.50 [-0.20,1.20] 1991 -
Ng et al. {(22) (CO-M) 1.41 1.61 20 0.91 0.8 20 0.5% 0.50 [[0.31,1.31] 1882
Ng et al. (22) (CO-F) 0.94 1.02 13 0.46 0.34 13 1.0% 0.48[-0.10,1.06) 1992 =
Ng et al. {22) (OO-M) 1.41 0.91 20 1.42 0.67 20 1.3% -0.01 [[0.51,0.49) 1982 =
Ng et al. (22) (O0-F) 0.94 0.46 13 0.86 0.42 13 2.8% 0.08 [[0.26,0.42] 1992 T
Choudhury et al. (27) (00) 0.97 0.95 21 0.56 0.41 21 1.7% 0.41 [[0.03,0.85] 19495 1
Zhang et al. (25) (PE) 113 0.51 30 1.05 0.5 30 5.0% 0.08 [[0.18,0.34] 1997 o
Zhang et al. (25) (L) 1.13 0.51 30 1.21 0.47 30 5.3% -0.08 [(0.33,0.17) 1997 =
Zhang et al. {(25) (SBO) 1.13 0.51 30 1.23 0.45 30 5.5% -0.10[-0.34,0.14] 1997 -
Vega-Lopez et al. (28) (SBO) 1.35 0.71 15 1.38 0.63 15 1.4% -0.04 [[0.52, 0.44] 2006 —
Vega-Lopez et al. (28) (CAN) 1.35 0.71 15 1.35 0.68 15 1.3% 0.00 [-0.50,0.50] 2006 _—
Voon etal. (24) (CO) 0.85 0.31 45 0.8 0.38 45 153% -0.05[-0.20,0.10] 2011 -y
Voon et al. (24) (00) 0.85 0.31 45 0.84 0.37 45 16.3% 0.01 [0.13,0.15] 2011 =
Fillipou et al. (23) (HOS) 0.96 0.36 41 0.91 0.36 41 13.4% 0.05[0.11,0.21] 2014 o
Lucci at al. (29) (00) 2.38 1.54 68 2.77 1.39 77 1.4% -0.39 [-0.87,0.09] 2016 =
Sun et al. (26) (00) 0.93 04 100 0.94 039 100 271% -0.01 [0.12,010] 2017
Total (95% CI) 533 542 100.0% 0.01 [-0.05, 0.06]

Heterogeneity: Chi*=14.41, df=15(P=0.49); F=0%
Test for overall effect: Z=0.19 (P = 0.85)

-2 K 1 2
Favors palm olein Favors other oil

A--
[=F

N
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Triglycerides

vs SAFA-rich oil

Palm olein SFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD[mmoliL] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Fixed, 95% CI[mmol/lL] Year IV, Fixed, 95% CI [mmol/L]
Mg et al. (21) (CO) 1.41 1.61 27 0.91 09 27 3.0% 0.50 [-0.20,1.20] 1991 T
Ng et al. (22) (CO-F) 0.94 1.02 13 0.46 0.34 13 4.2% 0.48[-0.10,1.06] 1992 =
Ng et al. (22) (CO-M) 1.41 1.81 20 0.91 09 20 22% 0.50 [[0.31,1.31] 1992 —
Zhang et al. {25) (L) 113 0.51 30 1.1 0.47 30 23.2% -0.08 [[0.33,0.17] 1997 ——
Voon et al. (24) (CO) 0.85 0.31 45 0.9 0.39 45 B7.5% -0.05 [-0.20,0.10] 2011
Total (95% CI) 135 135 100.0% -0.01 [-0.13, 0.11]
Heterageneity: Chi*= 6.89, df= 4 (P=0.14), F= 42% =_2 51 3 1= 2=
Test for overall effect Z=0.11 (P = 0.92) Favors palm olein Favors SFA-rich oil
Palm olein MUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmolL] SD [mmollL] Total Mean [mmol/L] SD[mmol/L] Total Weight IV, Fixed, 95% Cl [mmol/L] Year IV, Fixed, 95% CI [mmoV/L]
Ng et al. (22) (00-F) 0.94 0.46 13 0.86 042 13 40% 0.08[-0.26,0.42] 1992 -t
Ng et al. (22) (O0-M) 1.41 0.91 20 1.42 067 20 1.9% -0.01 [-0.51, 0.49] 1992 I
Choudhury et al, (27) (O0) 097 095 21 056 0.41 21 2.4% 0.41 [[0.03,0.85] 1995 1
Zhang et al. (25) (PE) 143 0.51 30 1.05 0.5 30 71% 0.08[-0.18,0.34] 1997 N
Vega-Lopez et al. (28) (CAN) 1.35 0.71 15 1.35 068 15 1.9% 0.00 [-0.50,0.50] 2006 E E—
Voon et al. (24) (00) 0.85 0.31 45 0.84 0.37 45 232% 0.01 [-0.13,0.15] 2011 i
Fillipou et al. {23) (HOS) 0.96 0.36 41 091 0.36 41 189.0% 0.05[-0.11,0.21] 2014 =
Lucci at al. (29) (00) 2.38 1.54 68 277 1.39 77 2.0% -0.39 [-0.87,0.09] 2016 -
Sun et al. (26) (00) 0.93 0.4 100 0.94 0383 100 385% -0.01 [F0.12,0.10] 2017
Total (95% CI) 353 362 100.0% 0.02 [-0.05, 0.09]
Heterogeneity: Chi*= 6.59, df= 8 (P = 0.58); F= 0% i_2 _41 5 1'r 2‘
Testfor overall effect Z= 0.53 (P = 0.59) Favors palm olein Favors MUFA-rich oil
Palm olein PUFA-rich oil Mean Difference Mean Difference
Study or Subgroup Mean [mmol/L] SD[mmol/L] Total Mean [mmoliL] SD[mmol/L] Total Weight IV, Fixed, 85% Cl[mmol/L] Year IV, Fixed, 95% Cl [mmol/L]
Zhang et al. (25) (SBO) 1.13 0.51 30 1.23 0.45 30 79.6% -0.10[-0.34,0.14] 1997
Vega-Lopez et al. (28) (SBO) 1.35 0.71 15 1.39 0.63 15 20.4% -0.04 [-0.52, 0.44] 2006
Total (95% CI) 45 45 100.0% -0.09 [-0.30,0.13]
Heterogeneity: Chi*= 0.05, df=1 (P=0.83); F=0% 2 1 B 1 25

Test for overall effect Z=0.79 (P =0.43)

Favors palm olein Favors PUFA-rich oil

N
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TC/HDL ratio

Palm olein vs other oils

Heterogeneity: Tau*=0.11; Chi®*= 22.27, df= 8 (P = 0.004); F= 64%

T 1

Palm olein Other oil Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% ClI Year IV, Random, 95% CI
Zhang et al. (25) (PE) 3.49 0492 30 432 086 30 128% -0.83[-1.28,-0.38) 1997
Zhang et al. {25) (L) 3.49 092 30 431 154 30 9.7% -082[1.46,-0.18) 1997 -
Zhang et al. {(25) (SBO) 3.49 092 30 3.9 1 30 12.2% -0.42 [-0.91, 0.07]) 1997 B
Vega-Lopez et al. (28) (SBO) 489 1.06 15 461 117 15 7.6% 0.28 [(0.52,1.08] 2006
Vega-Lopez et al. (28) (CAN) 489 1.06 15 454 1.06 15 8.1% 0.35[-0.41,1.11] 2006
Voon et al. (24) (CO) 369 09 45 365 0495 45 141% 0.04 [-0.34,0.42] 2011 N
Voon et al. (24) (00) 369 09 45 363 093 45 141% 0.06 [-0.32, 0.44] 2011 = i
Fillipou et al. (23) (HOS) 352 082 41 335 08 41 146% 017 [-0.18,0.52] 2014 —T
Lucci at al. (29) (00) 536 2.48 68 534 288 77 6.7% 0.02 [-0.87,0.91] 2016
Total (95% CI) 319 328 100.0% -0.15[-0.43,0.14] q—

0

Test for overall effect: Z=1.00 (P =0.32)

-

-2 - 1 2
Favors palm olein Favors other oil
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TC/HDL ratio

vs SAFA-rich oil

Palm olein SFA-rich oil Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Zhang et al. (25) (L) 3.49 092 30 431 1.54 30 453% -0.82[1.46,-0.18] 1997 ——

Voon et al. (24) (CO) 369 09 45 365 0895 45 54.7% 0.04 [[0.34,0.42] 2011

Total (95% CI) 75 75 100.0% -0.35[-1.19,0.49]

Heterogeneity: Tau®= 0.30;, Chi*=5.09, df=1 (P =0.02); F= 80% 2 1 ) 1 2:
Palm olein MUFA-rich oil Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl Year IV, Fixed, 95% CI

Zhang et al. {25) (PE) 3.49 092 30 432 086 30 21.4% -0.83[-1.28,-0.38] 1997 —

Vega-Lopez et al. (28) (CAN) 489 1.06 15 454 1.06 15 7.5% 035[-0.41,1.11] 2006

Voon et al. (24) {(O0) 369 09 45 363 093 45 30.3% 006 [-0.32,0.44]) 2011 —

Fillipou et al. (23) (HOS) 3.52 082 41 335 08 41 353% 017[-0.18,052] 2014 —T

Lucci at al. (29) (O0) 536 2.48 68 534 298 77 5.5% 0.02 087,081 20186

Total (95% CI) 199 208 100.0% -0.07[-0.28,0.14] *

Heterogeneity: Chi*=14.40, df= 4 (P = 0.006); F=72% 5_2 ‘1 3 ‘; 2:

Test for overall effect: 2= 0.67 (P = 0.50) Favors palm olein Favors MUFA-rich oil
Palm olein PUFA-rich oil Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl Year IV, Fixed, 95% CI

Zhang et al. (25) (SBO) 3.49 092 30 391 1 30 73.0% -0.42[-0.91,0.07] 1997 —l—

Vega-Lopez et al. (28) (SBO) 489 1.06 15 461 117 15 27.0% 0.28[-0.52,1.08] 2006 —TT

Total (95% CI) 45 45 100.0% -0.23[-0.65,0.18] *

Heterogeneity: Chi*= 215, df=1 (P=0.14); F= 54% -:2 _11 5 1! é

Test for overall effect Z=1.09 (P = 0.28)

Favors palm olein Favors PUFA-rich oil

N
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Discussion: Palm olein behaves like an

unsaturated oil
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Positional Distribution of Triglycerides (TAG)

Structure of TAG
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1SSH 0254-4725

Fats and fatty acids

in human nutrition
Report of an expert consultation 91

Chapter 10 of the report states that “There is possible evidence to suggest that the TC
and LDL-C raising effects of palmitic acid are lower for vegetable than animal sources
because it is present predominantly in the sn-1 and sn-3 position as opposed to sn-2

position as in animal fats such as lard”

References cited: Ng et al 1992 JACN; Choudhury et al. 1995 AJCN; Zhang et al. 1997 APJCN
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Fatty acid composition of dietary fat/oils

Cocoa butter
Palm olein
Lard
Peanut oil
Soybean oil
Olive oil

High Oleic Sunflower oil

CANOLA oil

o
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sn-2 Fatty acid composition of dietary fat/oils

Cocoa butter
Palm olein
Lard
Peanut oil
Soybean oil
Olive oil

High Oleic Sunflower oil

CANOLA oil
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Main positional distribution of fatty acids on

TAG backbone of palm olein

sh-1

MUFA
PUFA

sn-2

T e <—

Palm oil/ olein contains predominantly C18:1 and
C18:2 at the sn-2 position

www.mpob.gov.my N\ *"°
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ﬁ

N

Long chain SFA | — \H

(16:0 and above)
sn-13
\ ¥ sn-2

\/V\A/\/\/\/YW\/\Q’J\/\/\/\/:‘\/\/\/\/
1,3-dipalmitoyl-2-oleoylglycerol (POP)

Pancreatic ’
u lipase
o I - NSNS
1
2-oleoylglycerol R RIS IR o

Non-esterified palmitic acids
(Delayed absorption)

&

Intestinal absorption

@ Formation of insoluble calcium soaps
Resynthesized triacylglycerols PR U
NN N
Chylomicrons Excretion in faeces

SFA (mainly palmitic acid) occupy the sn-1, and-3
positions of palm olein.

The SFA located at the outer stereospecific region will
tend to form calcium soap and be excreted into the
faeces.

This is due to its long chain and a high melting point (60-
65°C). Similar to MUFA/PUFA-rich vegetable oils, the sn-
2 position of palm olein is occupied predominantly by
oleic acid.

When ingested, oleic acid is hydrolyzed in the stomach,
absorbed intact as monoglycerides into the blood
circulation

Therefore, palm olein diet containing higher SFA than
other liquid vegetable oils, does not affect blood
cholesterol and lipid profile adversely when compared to
MUFA- or PUFA- rich diet.

Fatty acids in the sn-2 position are mostly absorbed by
the body whilst the fatty acids in the 1 and 3 positions
are mostly excreted as found in the recent human
feeding intervention.
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CONCLUSION

* Palm olein does not behave like a SFA-rich fat
due to its non-cholesterolemic effects in
healthy adults whose total fat intake are
within the recommended 30-35% energy.

* The effect of palm olein with other
unsaturated vegetable oils, namely OO, CAN,
SBO and HOSF on serum lipid profile in healthy
human adults are comparable.
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