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n their native form, most edible oils have 
limited application in food products. They 
are often modified, chemically and/or 
physically, to alter their textural properties 
and enhance their functionality in food 

applications. Interesterification (IE) is a powerful 
tool for modification of the textural properties of 
oils and fats, and is currently the perfect alternative 
to hydrogenation. IE involves redistribution and 
interchange of fatty acids (FA) within and between 
the triacylglycerol (TAG) molecules of the oils and 
fats by means of an appropriate catalyst (Augustin 
and Versteeg, 2006). The result is a significant 
change in the physicochemical properties of the 
oils and fats, such as melting and crystallisation 
behaviour, viscosity and functionality (Lee et 
al., 2012; Noor Lida et al., 2007; 2006; 2002). No 
change to the FA composition occurs, and no 
formation of either trans or geometrical isomers of 
FA. Nowadays, the production of many textural 
foods such as margarines, shortenings and 
confectionery fats, rely heavily on the success of 
the IE process to produce tailor-made fats, which 
are free of trans FA. This is because IE can offer a 
real synergy between the textural properties and 
melting properties of the two constituting fats. IE 
fats are typically used for food applications such 
as margarines, shortenings and confectionery 
fats where the plasticity or texture of the fat is of 
utmost importance to the general appreciation of 
the product. 

Two types of IE process are available, namely 
chemical and enzymatic IE. Chemical IE is 
catalysed by chemicals such as metallic sodium 
and sodium alloy.  Chemical IE leads to a random 
distribution of FA over the TAG molecules. It is 
carried out at high temperatures of 100°C-120°C 
(Rosendaal, 1990).  Chemical IE reaction occurs 
very rapidly once started, and equilibrium is 
reached within minutes.   It is a tried-and-true 
process as it has been around for a long time. 
Thus, industrial procedures and equipment are 

readily available. Chemical IE is currently the 
most applied technique for the modification 
process of oils and fats as it is a simple and cost-
effective,  produces healthy modified oils without 
destruction of natural minor components (e.g. 
vitamin E), and does not produce trans FA, which 
is believed to have a negative impact on health   
(Amir et al., 2012).  The drawbacks of chemical 
IE are  the loss of oil due to the formation of soap 
and methyl esters upon removal of the catalyst 
by washing with water, and the requirement of 
a series of prerequisite post-treatment process 
such as washing, bleaching and deodorisation 
(Sreenivasan, 1978).

CHEMICAL INTERESTERIFICATION PROCESS

The chemical IE reaction is catalysed by sodium 
methoxide, and is carried out at a relatively high 
temperature, i.e. at 110°C, under vacuum. The 
chemically interesterified oil requires a series 
of post-treatment processes, namely, washing, 
bleaching and deodorisation. Generally, chemical 
IE process involves the following steps: 

1. Pumping the oil into IE vessel and removing 
the air to create a vacuum.

2. Heating the oil at 110°C for 1-2 hr to remove 
moisture.

3. Initiating the IE reaction by addition of sodium 
methoxide (0.01%-0.02%).

4. Cooling the interesterified oil to 70°C.

5. Washing the interesterified oil with a dilute 
aqueous citric acid solution (0.4%) 3-4 times to 
remove soap by-products, then drying under 
vacuum. 

6. Bleaching the interesterified oil to remove re-
sidual soaps, trace metals and oxidised bodies.



7. Deodourising the interesterified oil to remove 
free fatty acids (FFA) and other volatile 
impurities to produce refined, bleached and 
deodorised interesterified oil.

DESCRIPTION OF CHEMICAL 
INTERESTERIFICATION PILOT PLANT

Chemical Interesterification Pilot Plant at the 
Malaysian Palm Oil Board (MPOB) (Figure 1) consists 

Figure 1.  Chemical Interesterification Pilot Plant integrated with refining facilities.
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of a high pressure reaction vessel integrated with 
refining facilities. It is a batch-wise pilot plant with 
a production capacity of 50 to 100 kg interesterified 
oil per batch.   

CHARACTERISTICS OF  CHEMICALLY  
INTERESTERIFIED  OIL

The chemically interesterified oil produced at the  
MPOB Chemical Interesterification Pilot Plant is of 



good quality with very low FFA content (< 0.05%), 
peroxide value (<0.5 meq kg-1) and moisture con-
tent (<0.05%).  The solid fat content profile of the 
chemically interesterified oil is very similar to in-
teresterified oil produced using the random enzy-
matic IE process, as illustrated in Figure 2.

ADVANTAGES OF CHEMICAL 
INTERESTERIFICATION PILOT PLANT

• Uses simple, clean and safe process.  IE of oils 
and fats is achieved in less than 30 min.

• Batch-wise pilot plant with a flexible 
production capacity ranging from 50-100 kg of 
interesterified oil per batch.

• Integrated with refining facilities for post-
treatments (bleaching and deodorisation) of the 
interesterified oil. 

SERVICE OFFERED

MPOB offers a service of chemical IE of oils and 
fats using the Chemical Interesterification Pilot 
Plant.  The service is offered at a minimal fee, 
depending on the production capacity and post-
treatments involved.  The service fee includes   IE 
and post-treatment processes, sample analyses 
before and after IE [FFA content, solid fat content, 
Differential Scanning Calorimetry (DSC) melting 
and crystallisation properties and slip melting 
point], and consultation.

Figure 2. Solid fat content profile of palm olein with iodine value of 56 before interesterification (RBD POo IV56), after chemical 
interesterification (CIE POo IV56) catalysed by sodium methoxide using  Chemical Interesterification Pilot Plant, and after 
enzymatic interesterification (EIE POo IV56) catalysed by non-specific lipase.   
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