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INTRODUCTION

Chocolate is a product craved for and desired by many people. Good 
quality chocolate has smooth texture, good snap ability and glossiness, 
and most importantly melts in the mouth. The quality of chocolate has a 
close relationship with the fat component of the chocolate in that it should 
solidify at room temperature and fully melt at body temperature. However, 
bloom and loss of glossiness can occur in a chocolate product mostly due 
to unfavourable storage conditions and improper tempering (for chocolate 
made from cocoa butter). Although bloom and loss of glossiness do not 
correlate with rancidity, these surface defects appear unappetising to the 
eater. These weaknesses in chocolate can be eliminated by producing an 
alternative chocolate product in paste form that is spreadable; what is 
commonly called chocolate spread.
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Chocolate spread should not 
solidify during storage at room 
temperature. Having this property, 
chocolate spread is normally eaten 
with bread and waffles, used 
as filling for biscuits and bakery 
products, or consumed as such. It 
is enjoyed by people of all ages, 
especially children, as it is delicious 
with its sweet and chocolaty taste 
as well as creamy texture. It can be 
produced as pure chocolate spread, 
milk chocolate spread or flavoured 
chocolate spread. Supermarkets 
normally carry chocolate spread 
of all these categories in glass 
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jars or plastic tubs.  More than 
1000 chocolate spread products 
are produced worldwide. The 
Netherlands launched the highest 
number of chocolate spread 
products in the world, followed 
by the United Kingdom, Germany 

and the United States of America 
(Innova Market Insight, 2017). 
Well-known brands of chocolate 
spread in the market are Nutella 
(by Ferrero), Hershey and Cadbury. 

ROLE OF FAT IN 
CHOCOLATE SPREAD

Chocolate spread is a dispersion 
of fine solids in lipid fractions. 
It can be produced through oil 
emulsion or water-in-oil emulsion 
(Malaysian Palm Oil Board, 2017). 
Oil emulsion chocolate spreads 
are commonly made of vegetable 
fat, cocoa powder, sugar, milk 
powder, emulsifier and flavouring. 
For water-in-oil emulsion chocolate 
spreads, milk powder is normally 
replaced by liquid milk. This 
type of emulsion is also used to 
produce low-fat chocolate spread 

Figure 1. Applications of chocolate spread.
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where water makes up part of 
its ingredients. Having water in 
the formulation means there is a 
possibility of microbiological attack; 
thus, a preservative is crucial to be 
included in this type of chocolate 
spread (Malaysian Palm Oil Board, 
2017). Fat content of chocolate 
spread varies from one product 
to another. Common chocolate 
spread consists of 40%-44% fat 
content while low-fat chocolate 
spread consists of 28%-35% fat 
(Shamsudin, 2006).  

The structure of chocolate 
spread is closely linked to the 
behavior of the lipid fraction 
(Daubert et al., 1998). A low 
content of solids at room 
temperature is required. However, 
formulations of chocolate spread 
having low content of solids should 
not develop oil separation during 
storage for at least 6-12 months 
(Shamsudin, 2006). Therefore, 
there is a need for a specific ratio 
of solid and liquid phases in the 
lipid fraction which will influence 
the lipid’s plasticising properties. 
This provides good stability (longer 
shelf-life) as well as minimises post-
hardening of the chocolate spread, 
resulting in good appearance 
(Malaysian Palm Oil Board, 2017; 
Manzocco et al., 2014). A melting 
point of 32°C-38°C, that is close 
to body temperature, is normally 
preferred when formulating 
chocolate spread. In addition, this 
spread will be able to melt quickly 
when being consumed providing 
good flavour release. Chocolate 
spread should be spreadable, soft 
and creamy. Notwithstanding 
this, a narrow range in particle 
size distribution in the spread will 
increase product stability, especially 
against heat as well as biological 
deterioration (Malaysian Palm Oil 
Board, 2017).

PALM FRACTIONS AND 
PHYTONUTRIENTS IN 
CHOCOLATE SPREAD

In the past, soft oils that undergo 
partial hydrogenation were 
commonly used to produce 

chocolate spread.  According 
to Chrysam (1985), partially 
hydrogenated oils were used 
extensively only after 1950 when 
industry was keen to manufacture 
partially hydrogenated oil margarine 
as it is cheaper, has prolonged 
shelf-life and better organoleptic 
properties. Unfortunately, partial 
hydrogenation produces trans-
fatty acids which are known to 
have negative effects on health 
(Tarrago-Trani et al., 2006). Based 
on a study by Wagner et al. (2000) 
in Austria, trans-fatty acid content 
ranging from 0.6%-8.9% was 
found in chocolate spread products. 
As an alternative, palm fractions are 
among the most widely used fats 
for the manufacture of chocolate 
spreads. Palm fractions are free from 
trans-fatty acids, easily available 
and are cost-effective (El-Hadad 
et al., 2011; Shin et al., 2010). 
Palm fractions such as palm oil, 
palm olein, red palm olein or palm 
stearin can be blended with other 
soft oils or butter fat to produce 
chocolate spread of good quality 
(Jeyarani et al., 2015; El-Hadad 
et al., 2011; El-Kalyoubi et al., 
2011). It has also been highlighted 
by Roe et al. (2013) that blends 

of palm oil and soft oil as well as 
processing techniques, such as 
fractionation, interesterification 
and full hydrogenation, may have 
been effective in reducing the 
trans-fatty acid value in food in the 
United Kingdom. Based on their 
survey in the United Kingdom in 
2013, chocolate spread contains 
only 0.09% trans-fatty acids. 

El-Kalyoubi et al. (2011) found 
that 25% palm olein would be able 
to replace palm oil in conventional 
soft chocolate to reduce hardness. 
While palm oil is semi-solid at 
room temperature, palm olein is 
the liquid fraction of palm oil and 
is rich in tocotrienols, a form of 
vitamin E. The 25% replacement 
of palm olein with palm oil is 
more acceptable to the sensory 
evaluators.  Table 1 provides the 
formulation of chocolate spread 
using palm oil and palm olein. 
On the other hand, Jeyarani et al. 
(2015) prepared chocolate spread 
enriched with omega-3 fatty acids 
by incorporating palm stearin into 
the formulation. The study found 
that a formulation of 85% of 
soyabean and coconut oils together 
with 15% of palm stearin was well 
accepted by the sensory evaluators, 
receiving scores of 8.3-10.5 out of 
a possible 15. 

El-Hadad et al. (2011) 
substituted butterfat with red palm 
olein to produce a chocolate spread 
that has pro-vitamin A functionality. 
One of the risks of vitamin A 
deficiency is night blindness 
(Sundram, 2005).  According to 
Choo et al. (1993), red palm olein 
contains 513 ppm of carotenes. 
The highest level of carotenes 
comes from crude palm oil with 
643 ppm; however, the oil is still 
in crude form. A 20% substitution 
of butterfat with red palm olein 
was reported to be acceptable 
by the sensory evaluators, while 
the chocolate spread lasted for 
6 months at room temperature 
without quality deterioration. This 
chocolate spread was reported to 
have 3.7 times more tocopherols 
and tocotrienols, and 19.8 times 

TABLE 1. CHOCOLATE SPREAD 
FORMULATION USING PALM OIL 

AND PALM OLEIN (OIL EMULSION)

Ingredient
Percentage 

(%)  

Palm oil 15.15

Palm olein 5.05

Sucrose 44.00

Cocoa mass 4.00

Cocoa powder 4.00

Full cream milk 
powder

20.25

Skimmed milk 
powder

6.75

Vanillin 0.01

Lecithin 0.70

Polyglycerol 
polyricinoleate 
(PGPR)

0.14

                           
Source: El-Kalyoubi et al. (2011).
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more carotenes, compared with a 
spread with 100% butterfat (El-
Hadad et al., 2011).

Tocotrienols from palm oil 
are part of the vitamin E family 
as are tocopherols. Among all 
the vegetable oils, palm oil is the 
richest source of tocotrienols. A 
vitamin E concentration of 600-
1000 ppm is present in crude 
palm oil (Ng et al., 2004) with a 
tocotrienols concentration of up 
to 800 ppm, consisting mainly 
of γ- and α-tocotrienols (Mishra 
et al., 2014). Shamsudin et al. 
(2015) improved the shelf-life of 
chocolate spread by incorporating 
palm vitamin E (including palm 
tocotrienols) to slow down the lipid 
oxidation process. Lipid oxidation 
can greatly affect the quality 
of chocolate spread, producing 
displeasing off-flavours in the 
process. The study compared palm 
vitamin E (including tocotrienols) 
and butylated hydroxyanisole 
(BHA) as antioxidants, and found 
that the stability (induction period 
and peroxide value) of chocolate 
spread containing palm vitamin 
E (including tocotrienols) was 
comparable to a similar product with 
BHA after six months of storage. 
Chocolate spread with palm vitamin 
E (including tocotrienols) showed 
no oil separation, and managed to 
maintain its original flavour, taste 
and texture.

Apart from that, palm vitamin 
E exhibits various health-benefits. 
This has been confirmed through 
various studies conducted locally 
and internationally. Palm vitamin 
E has anti-oxidant, anti-diabetic, 
anti-cancer and cancer-suppression 
properties, as well as positive 
effects on bone metabolism and 
is also cardio-, neuro-, nephro-, 
gastro- and hepatoprotective 
(Siddiqui et al., 2013; Norazlina et 
al., 2010; Sen et al., 2010; Siddiqui 
et al., 2010; Azlina et al., 2005; 
Mutalib et al., 2003; Nesaretnam 
et al., 1998; Serbinova and Packer, 
1994; Ngah et al., 1991). The 
Recommended Daily Allowance 
(RDA) for vitamin E varies for 

children, adults and lactating 
women, but currently refers only to 
α-tocopherol (Table 2). However, 
tocotrienols have been shown to 
be a more superior antioxidant 
than tocopherols (Sundram, 2005). 
RDA of vitamin E for adults to 
meet body requirement is 15 mg 
day-1. An intake of 12-15 mg of 
vitamin E  day-1 is sufficient for a 
normal healthy adult in providing 
adequate vitamin E on the basis of 
its health benefits (Traber, 2014). 
The tolerable upper limit (UL) of 
vitamin E is 1000 mg day-1 (IOM, 
2000).  

CONCLUSION

Fats from palm fractions can be used 
for chocolate spread formulation. 
These fractions provide structure to 
the spread. In addition, palm-based 
phytonutrients can be incorporated 
into food products, in this case 
chocolate spread, to provide value-
addition to the products. Studies 
have found that chocolate spreads 
containing palm fractions and 
phytonutrients are smooth and 
creamy with good spreadability and 
stability properties. 
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