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ABSTRACT

NoveLin is a new line of liquid oils formulated 
from palm oils with other vegetable oils, in 
ratios such that fatty acid compositions reflect 
requirements suited for healthy life-style. The oils 
have low saturation, and are also enriched in omega 
-3 fatty acids. The cold stability of the oil allows 
for marketing in temperate countries as retail 
cooking oils. Clinical studies using the oil have 
shown that it enhances the good HDL cholesterol, 
while reducing the bad LDL cholesterol. Being 
rich in tocopherols and tocotrienols, the oil has 
good stability. NoveLin has all the features of a 
nutritious healthy oil.

ABSTRAK

NoveLin adalah minyak baru yang mengandungi 
campuran minyak sawit dan minyak sayuran lain 
dengan nisbahnya menunjukkan komposisi asid 
lemak yang sesuai bagi gaya hidup sihat manusia. 
NoveLin memiliki asid lemak yang bertepu 
rendah dan kaya dengan omega-3. Kestabilan 
sejuk NoveLin membolehkan ia dipasarkan 
sebagai minyak masak di negara beriklim sejuk. 
Kajian klinikal menunjukkan NoveLin mampu 
meningkatkan kolesterol HDL dan menurunkan 
kolesterol LDL dalam badan manusia. Ia 
mengandungi tokoferol dan tokotrienol yang 
tinggi dengan kestabilan yang baik. NoveLin 
mempunyai semua ciri-ciri sebagai minyak yang 
sihat dan berkhasiat.

Keywords: cold stability, total:HDL cholesterol, 
fatty acid ratios, low saturation.

INTRODUCTION

Palm olein and palm superolein are generally not 
utilized as retail oils in temperate countries as 
they cloud upon cooling to lower temperatures in 
winter. When used, they have to be blended with 
high proportions of a unsaturated liquid oil (more 
than 70%) in order to achieve cold stability at 0ºC. 
In addition, saturation level remains an issue of 
concern, thus, palm olein is generally not marketed 
in the league of high premium oils such as olive oil, 
grapeseed oil, etc.

In the investigation to offer a new oil composi-
tion for cold stability, MPOB’s research has found 
several oil compositions with unique properties 
and compositions fitting requirements of health 
organizations such as WHO/FAO and American 
Heart Association (AHA). Nutrition studies have 
also shown health enhancing factors, with which 
the new oils, now trademarked as NoveLin, could 
be targeted at health conscious consumers in niche 
markets.

Two new oil compositions are introduced to 
consumers, providing for nutritious diets with es-
sential fatty acid compositions required for good 
health. These oils have been tested in clinical trials 
and various animal studies in MPOB.
 

CHARACTERISTICS OF NoveLin

NoveLin is a new palm-based oil blend having cold 
stability characteristics and providing sufficient 
essential fatty acids for health. Two liquid oil 
formulae have been formulated, together with their 
respective solid fractions. The first is the equivalent 
formulation and the second, the low saturates 
formula with omega-3 fatty acids. 

The One Formula

This oil has an innovative feature of achieving 
cold stability yet with equivalent  fatty acid ratios 
(1:1:1) for saturates:monounsaturates:polyunsatu-
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rates (Table 1). Normally, with this type of fatty acid 
ratios, the oil will tend to solidify easily under low 
temperatures, and expect to crystallize within 5-20 
min at 0ºC.  However, this new oil has the unique 
feature of remaining liquid at low temperatures. 
Even when it solidifies at sub-zero temperatures, it 
will naturally turn liquid again upon returning to 
ambient room temperature.

The advantage of having equal portions of sat-
urated with unsaturated fatty acids is to provide 
oxidative stability, as the saturates are less prone to 
oxidation. The low n-6 to n-3 ratio is also a desir-
able feature, where WHO/FAO requirements for  
human nutrition is 10:1 to 5:1.

Low Saturates Formula with Enhanced Omega-3 
Fatty Acids

This oil composition is formulated  with 
low saturation (0.4:1:0.4). This liquid oil is also 
targeted for niche markets where discerning 
consumers require a lower saturation in diet. 
The special formulation aims at increasing the 
monounsaturation, while providing a unique 
combination of omega-3 fatty acids, with a ratio 
of n-6/n-3 of lower than 10:1 (Table 2). It also fits 
what AHA is currently recommending, a lower 
saturation and polyunsaturates  balanced with 
monounsaturates, or about 8-14-8 for 30% en. from 
fat. Omega-3 fatty acids are known to reduce risk of 
cardiovascular heart diseases (CHD) by preventing 
cardiac arrhythmia, lowering serum triglyceride 
levels and decreasing thrombotic tendency, and 
improving endothyelial dysfunction (Hu and 
Willet, 2002). The imbalanced in diets in recent 
years is due to over consumption of animal fats. 
Overall, the ratio of n-6/n-3 PUFA in modern diet 

TABLE 1. TYPICAL CHARACTERISTICS OF NoveLin (the one formula)

Fatty acids/other 
parameters

wt% for C14:0-C18:3, and 
total saturation

C14:0 0.7

C16:0 23.3

C18:0 3.6

C18:1 36.2

C18:2 31.5

C18:3 2.9

Total saturation 29.2

n-6/n-3 10.9

IV 90-93

Cloud point -1°C to –3°C

Sat:mono:poly 0.8 :1 : 0.8

is as high as 20-25:1, instead of lower ratio. The 
n-6/n-3 ratio in the brain is 1:1 and in fat tissues 
5:1. Our oil has about 2%-4% omega-3 fatty acids, 
which provides a n-6/n-3 ratio of about 5 :1. The 
WHO guidelines (2003) for healthy diet is for a 
ratio of <10:1, while other countries recommend a 
ratio of 5:1 or 6:1 (Table 3). In other words, our oil is 
a suitable combination for a diet which contributes 
towards  lowering risk of CHD, especially when a 
healthy diet is accompanied by an active life-style. 
Additional omega-3 fatty acids especially of the 
EPA and DHA fatty acids derived from fish should 
be included in the diet. 

The oils also meet the requirements of the 
WHO/FAO Expert Consultation on fats and oils in 
human nutrition, where 0.6 mg of tocopherols per g 
of polyunsaturated fatty acid is recommended for 
good stability. NoveLin achieves at least 3 mg per g 
of PUFA. 

USES OF NoveLin

The oils are suited for general cooking, frying  and 
for salad dressing, etc. The natural antioxidants 
provide the maximum protection against oxidative 
deterioration, thus, ensuring its stability for a 
longer period as compared with pure unsaturated 
oils. It is comparable to olive oil, especially the oil 
with low saturates in terms of the fatty acid ratios. 
Olive oil has a fatty acid ratio of 0.2:1:0.2 while our 
formula has ratio of 0.4:1:0.4.

NoveLin is highly suitable for frying and general 
cooking purposes, in households or food outlets. 
The unique balance in saturates with polyunsatu-
rates makes it less susceptible to oxidation as in oils 
with high polyunsaturates. Figure 1 shows potato 
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TABLE 2. TYPICAL CHARACTERISTICS OF NoveLin  (omega-3 balanced)

Fatty acids/other 
parameters

Wt % for C14:0 to C18:3 
and total sats

C14:0 0.7

C16:0 19.0

C18:0 2.6

C18:1 54.5

C18:2 17.4

C18:3 2.3

Total saturation 23.5

n-6/n-3 7

IV 83.6

Sat:mono:poly 0.4 : 1 : 0.4

TABLE 3. GLOBAL RECOMMENDATIONS FOR n-6/n-3 INTAKE

FAO/WHO 
(1994/1998)

Germany
(2000)

France
(2001)

Canada Sweden

n-6/n-3 5-10:1 5:1 5:1 5:1 to 6:1 5:1

Source: Kris -Etherton et al. (1999).

Figure 1. Potato chips fried in NoveLin compared with a commercial brand.

Commercial brand

NoveLin

Potato chips in NoveLin

chips fried in  NoveLin and a commercial oil, indi-
cating similarity in physical properties of the chips. 
NoveLin has been described as the perfect oil for 
most cooking as the oil brings out the flavour of the 
food. This is narrated in an article published in the 
New Sunday Times on 21 June 2009. 

NUTRITIONAL INFORMATION

Palm oil and palm olein have been demonstrated to 
be effective in maintaining plasma cholesterol and 
lipoprotein levels, whilst olive oils and canola oils 

which are high in monounsaturation are claimed 
to be among the healthiest oils in human nutrition. 
The right combination of these oils, and including 
soya, will bring the best of these oils into play in 
human metabolism. Palm oil and palm olein have 
been known in many trial studies to result in 
enhanced HDL cholesterol, the ‘GOOD’ cholesterol 
required to maintain cardiac health. 

In addition, diets containing canola oil have 
been found equally as effective as those containing 
corn oil, safflower oil, soyabean oil and sunflower 
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oil in reducing plasma total and LDL cholesterol 
in both normal and hyperlipidemic subjects. Con-
sumption of canola oil also resulted in an increase 
in long-chain omega-3 fatty acid (viz., EPA) levels 
of plasma and platelet phospholipids. That canola 
oil has reducing effects on plasma total and LDL 
cholesterol levels and the observation that the oil 
may alter clotting activity and protect against cardi-
ac arrhythmias, indicate a beneficial role for canola 
oil as part of a nutritious diet.  There is a balance of 
approximately 2:1 between omega-6 and omega-3 
fatty acids in canola oil. The importance of the ome-
ga-6 to omega-3 ratio in the diet is yet to be firmly 
established but concern has been expressed with 
the relatively high intake of linoleic acid in some 
diets. Thus, combining with palm oil enhances the 
amount of saturates required for maintaining high 
HDL cholesterols, while still keeping the omega-6 
to omega-3 ratios within established standards. The 
optimization of a suitable oil composition, which 
combines nutritional features of the two oils will be 
able to provide additional health benefits.

The n-6 and n-3 fatty acids in the membrane 
phospholipids exert their metabolic control 
through their roles as precursors of various eicosa-
noids, which are potent and highly reactive com-
pounds. Different eicosanoids have widely diver-
gent, and often opposing, effects on, for example, 
smooth muscle cells, platelet aggregation, vascular 
parameters (permeability, contractility), inflam-
matory processes and the immune system. Since 
the n-6 and n-3 fatty acids compete for the same 
metabolic substrates and have different biological 
roles, the balance between them in the diet can be 
of considerable importance. In a study by Aguila et 
al. (2007) the most favourable effect on blood pres-
sure control was observed in administration with 
fish oil, followed by canola oil, palm oil, then olive 
oil and soyabean oil. 

Nutritional studies on NoveLin had been carried 
out involving a randomized, crossover clinical trial 
of 41 healthy volunteers aged between 18-50 years 
old (Teng et al., 2010) (Table 5). The volunteers con-
sumed controlled diets for five weeks that provid-
ed 15% of energy from protein, 30% of energy from 
fat, and 55% of energy from carbohydrates. The 
diets were based on NoveLin (high oleate), semi-
saturated oil and partially hydrogenated oil. The 
low Total cholesterol/HDL ratio after five weeks, 
for the NoveLin diet, is of great particular interest, 
as cardiologists generally recommend low ratios, 
between 2-3. The Total cholesterol to HDL ratio is 
generally indicative of the ischemic heart disease 
risk, a higher ratio being of higher risk.
 

CONCLUSION

NoveLin is now produced by Green Ocean 
Corporation under ACE Edible Oil Industries Sdn 
Bhd. The unique composition makes it clear at low 
temperatures, and also fits the dietary guidelines 
of WHO/FAO for health. In addition, nutrition 
studies have proven its healthful characterisitcs.
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TABLE  5.  EFFECTS OF THE THREE DIETS ON SERUM LIPIDS AND LIPOPROTEINS IN HEALTHY SUBJECTS 
(n=41) PARTICIPANTS IN THE FIVE WEEKS STUDY

Variables HOPO diet PHSO diet PST

Total Cholesterol (mmol litre-1 )

TAG (mmol litre-1)

LDL-cholesterol (mmol litre-1)

HDL-cholesterol (mmol litre-1 )

Apo A-1 (mmol litre-1 )

Apo B-100 (mmol litre-1 )

Total/HDL cholesterol

4.48 ± 0.04a

0.83 ± 0.0a

2.69 ± 0.05a

1.63 ± 0.03a

3.80 ± 0.03a

2.48 ± 0.03a

2.84 ± 0.06a

4.72 ± 0.04b

0.89 ± 0.01b

3.11± 0.05b

1.42 ± 0.03b

3.55 ± 0.03b

2.65 ± 0.03b

3.50 ± 0.06b

4.66 ± 0.04b

0.88 ± 0.01b

2.95 ± 0.05b

1.55 ± 0.03c

3.57 ± 0.03b

2.68 ± 0.03b

3.22 ± 0.06c

Note: values are LSmeans with SEM.  Values within a row with unlike superscript letters (a, b, c) were 
significantly different from one another, P<0.05.
HOPO: high oleic palm olein (NoveLin), PHSO: partially hydrogenated soyabean oil, PST: palm stearin. 
Source: Teng et al. (2010).


