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Food Safety
• Food safety, nutrition & security are linked 

• Ensure food is safe from farm to fork 

• Good milling practices

• No compromises



Supply Chain in Palm Oil Industry

Figure 1: Supply chain in palm oil industry



What is Food Safety?
Food safety is described as the preparation of food that shall not cause any harm to the 

consumer when it is eaten according to its intended use [1].

It can also be described as the handling, preparation, and storage of food which can best lower 

the risk of sickness caused by foodborne illnesses [2].
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Figure 2: Factors affecting food safety [1].

[1] Uçar, A., Yilmaz, M. V., and Çakiroglu, F. P. (2016). Food safety–problems and solutions. IntechOpen. 1, 1–25. doi: 10.5772/63176

[2] Australian Institute of Food Safety (2019). What is Food Safety? Available online at: https://www.foodsafety.com.au/blog/what-is-food-

safety.



Food Safety in Mills

• Suggests hygiene and process control

• Ensure safe and good quality products to consumers

• Part of supply chain in palm oil industry



Food Safety in Mills

• MSPO Certification scheme

• Supply chain traceability requirement

• There is a standard to be met



SDG (United Nations)

Figure 3: Sustainable development goals approach
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Food Safety Hazard



Chemical Hazards in Food

Chemical Hazards Examples

Inherent (natural) toxin Lectins in kidney beans, glycoalkaloids in potatoes

Natural and environmental contaminants Mycotoxin (Aspergillus, Penicillium and Fusarium) affecting nuts, dried fruits and 
cereals

Dioxins/Polychlorinated biphenyls (PCBs) found in soil, water, sediment, plants and 
animal tissue present in virtually all foods, which is the main route to human exposure

Process and storage-derived contaminants 3-MCPD occur in foods/ingredients at low levels as a result of processing, migration 
from packaging materials during storage, or domestic cooking
Acrylamide is formed in food by traditional cooking methods such as baking, frying and 
roasting (i.e. high temperatures)

Deliberately added contaminants Melamine (chemical found in plastics) fraudulently added to wheat gluten and rice 
protein from China

Pesticides and veterinary residue The use of medicines used to treat animals raised for food is regulated in a similar 
manner to that for pesticides used on food crops.

Table 1: Major chemical hazards in food and their examples [3]

[3] Julian South, Mike Edwards and Tim Hutton (2011). Chemical Hazards in Food, IUFoST Scientific Information Bulletin (SIB)



Outline

• Food Safety

• Background

• Occurrence

• Way Forward



Process contaminant (3-MCPD)

• 3-monochloropropane-1,2-diol (3-MCPD) is a type of process 
contaminant



Structure of 3-MCPD



Production of 3-MCPD

• Precursor is chloride ion (cultivation) and high temperature

• Refining: Cl- reacts with glycerol backbone (lipids) --> 3-MCPD

• Deodorisation: high temperature (>210 ˚C) used to remove 
undesirables (by-products, impurities)

• Mitigation strategies in refined palm oil



Production of 3-MCPD

• Found in food with high level of fats & oil

• Produced during heat treatments (baking, frying, roasting)

• Much of the 3-MCPD found in food is present as 3-MCPD fatty acid 
esters (3-MCPDE) and are found in a wide range of food



Process contaminant (GE)

• Glycidyl ester (GE) is a type of process contaminant

[4] EU Commission Food Safety Authority (2016). Risks for human health related to the presence 
of 3‐ and 2‐monochloropropanediol (MCPD), and their fatty acid esters, and glycidyl fatty acid 
esters in food. EFSA Journal, 14(5), e04426. https://doi.org/10.2903/j.efsa.2016.4426

https://doi.org/10.2903/j.efsa.2016.4426
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Occurrence (3-MCPD)

• Palm oil extraction process



Occurrence (3-MCPD)

• Limited data of 3-MCPD for food products

• Refined fats and oils or as substituted in food products susceptible to 
contain 3-MCPD



3-MCPD & GE in various food products



Occurrence (3-MCPD)
• Exact mechanism on the formation of 3-MCPD is still being 

explored

• Formed when fat- and salt- containing food are processed at 
high temperatures during production

• Possibly available in refined vegetables oils and fats and also 
infant milk powders



Occurrence (3-MCPD)
• Low temperature resulted in lower 3-MCPDE and GE



Occurrence (3-MCPD)
Table 2: Conventional palm-based shortening (SH), soybean oil-based diacylglycerol stearin (SDAG) to produce biscuits. 
The effects of different baking temperatures (200, 210 and 220 ◦C) and SDAG:SH fat blend ratios (0:100, 60:40 (D64S), 
80:20 (D82S), 100:0, w/w) were explored [5]



3-MCPD & GE in various food products



Why 3-MCPD and GE considered harmful?
• In 2016, European Food Safety Authority (EFSA)’s expert panel 

on contaminants in food chain (CONTAM) evaluated potential 
risk

• 3-MCPDE and GE found in highest level in palm oil/fats

• Potential health concern for certain target consumers e.g
infants



Why 3-MCPD and GE are considered harmful?



Why 3-MCPD and GE are considered harmful?
• In 2018, CONTAM panel updated TDI 3-MCPDE to 2 μg/kg body weight 

per day

• Joint FAO/WHO Expert Committee on Food Additives (JECFA) proposed 
provisional maximum TDI (PMTDI) = 4 μg/kg body weight per day

• Estimation of dietary exposure:
• 0.1-0.6 μg/kg body weight per day (general population)

• 3.8 μg/kg body weight per day (high demand)

• 10 μg/kg body weight per day (infants)



Why 3-MCPD and GE are considered harmful?



Why 3-MCPD and GE are considered contaminants?
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Additional Licensing Conditions: Pk EL MPOB 03/2020



Additional Licensing Conditions

• Abrupt

• Preparation of 457 mills+50 refineries

• Huge cost up to RM2 billion capital expenditure(refinery) to comply

• Operation & maintenance cost: RM100 million/annum

• Analysis cost: RM120 million/annum



Outline

• Food Safety

• Background

• Occurrence

• Additional Licensing Conditions

• Way Forward



Way Forward



Way Forward



Way Forward



Way Forward
Table 3: Food processing contaminants (FPCs) for food products in Catalonia, Spain [8]



Way Forward
Table 3: Food processing contaminants (FPCs) for food products in Catalonia, Spain [8]
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Way Forward
Table 4: The content of 3-MCPDE and GE for infant related items in Denmark [13]



Way Forward
• Conduct proper study on Malaysian edible oils and food products

• Establish Tolerable Daily Intake (TDI) for Malaysian population

• Identify mitigation steps for whole supply chain (plantation, mills and 
refinery)
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