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Why Palm Oil?
One of the highest

productivity and most

popular oils worldwide,

accounting for one-third of

global plant oil production

Oil palm crops globally

produce an annual 81 Mt of

oil from about 19 Mha. In

contrast, the second and third

largest vegetable oil crops,

soybean and rapeseed, yield

a combined 84 Mt oil but

occupy over 163 Mha.

Ref: Murphy DJ, Goggin KA, Patterson R (2021) Oil palm crops in the 2020s and beyond: challenges and solutions
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Palm Oil-based Products

More than half of the world’s population in 150 countries use products 

containing palm oil.
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Palm Oil-based Products
Identification 
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Palm Oil Industry in Malaysia

In Indonesia and Malaysia, more than 4.5 million people earn their living from palm oil production.

Palm oil accounts for around 13.7% of Malaysia’s gross national income in 2019. (The Guardian, 2020)

Export value of palm oil and palm-based products from 

Malaysia from 2013 to 2019 (in billion Malaysian ringgit)
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Current Status
Ensuring sustainable processing and fair practice at every stage of the supply chain 
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Current Status
Product diversification plays an important role
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Current Status
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Challenges

• Land availability and sustainable land use change 

• Shortage and expensive labour

• Climate change 

• Cost

• Product safety

• Customer demand and sentiment
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Challenges

Land availability and sustainable land use change 



Broadening Horizons  Transforming LivesUNIVERSITI TUNKU ABDUL RAHMAN DU012(A)

Wholly owned by UTAR Education Foundation Co. No. 578227-M 

Challenges

Shortage and expensive labour with unfair practise
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Challenges

Climate change and plant disease
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Challenges
Certification on Sustainable Palm Oil (CSPO) and rising cost
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Challenges
Product safety

Source: von Hanstein, AS., Lenzen, S. & Plötz, T. Toxicity of fatty acid profiles of popular edible oils in 

human EndoC-βH1 beta-cells. Nutr. Diabetes 10, 5 (2020). https://doi.org/10.1038/s41387-020-0108-7

Glycidyl fatty acid esters (GE), 3-monochloropropanediol (3-MCPD), 

and 2-monochloropropanediol (2-MCPD)
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Challenges
Customer demand and sentiment
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Future Prospects

• Genetic Engineering

• Robotics and Mechanization

• IOT and Digitalization

• Optimization in Processing and Refining

• Marketing and Social Media
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Genetic Engineering
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Robotics and Mechanization



Broadening Horizons  Transforming LivesUNIVERSITI TUNKU ABDUL RAHMAN DU012(A)

Wholly owned by UTAR Education Foundation Co. No. 578227-M 

IOT and Digitalization
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Optimization in Processing and Refining
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Marketing and Social Media
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My Research
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Synthesis of Solid Catalyst from Biomass for Biodiesel Production

• Synthesizing of various biomass catalysts

• Easily separable, green, renewable and biodegradable

• Corncob, empty fruit bunch, palm oil fronds, wood sawdust, papaya seed,
sugarcane bagasse, Monk fruit, banana peel, rubber seed etc.

• Different benign and facile sulphonation methods including sulphonation by
reduction and arylation (4-benzenediazonium sulfonate), ferric sulfate aqueous
and thermal decomposition of ammonium sulfate

• Applied for transesterification, esterification and interesterification

2

4
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Organosolv Pretreatment
• Pretreatment with organic solvent and water with or without catalyst 

(acid/base)

• Biothermochemical pathway to isolate lignocellulosic components

• Solvents : ethanol, methanol, 1-pentanol, glycerol, ethylene glycol and 

acetic acid

• Advantages

• High purity of products

• Recoverable solvent

• Lower operating cost

5
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Pennisetum Purpureum 

(Napier Grass) 

Extraction of Cellulose

Empty Fruit Bunch 

(EFB)

Experimental flow diagram of two-staged acid hydrolysis

Lignocellulosic composition

6
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Conclusions
• Palm oil industry still has an important role to play in this century

• It needs to implement the correct strategy, improvements and traceability

• Requires the coordination and cooperation from all the relevant stakeholders

• Counter the allegations with facts and proven scientific findings
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