
 

 

 
Agri Articles 

(e-Magazine for Agricultural Articles)  

Volume: 06, Issue: 03 (MAY-JUNE, 2026) 
Available online at http://www.agriarticles.com  

Agri Articles, ISSN: 2582-9882 
 

 

Agri Articles ISSN: 2582-9882 Page 368 

A Comprehensive Guide to the Processing of Oil Palm 
*
Mohit

 

Maharana Pratap Horticultural University, Karnal-132116, Haryana, India
  

*
Corresponding Author’s email: myadav5223@gmail.com

  

 

his article provides a comprehensive overview of the processing of oil palm (Elaeis 

guineensis), the world's highest-yielding source of edible and industrial oils. It details the 

sequential methodology of extracting Crude Palm Oil (CPO) and Palm Kernel Oil (PKO), 

starting from careful harvesting to complex milling operations including sterilization, 

digestion, pressing, and clarification. The results of these integrated processes demonstrate 

not only the high efficiency of dual oil extraction but also the adoption of zero-waste circular 

economy practices. Ultimately, mastering these processes offers sustainable and profitable 

avenues for the farming community and the processing industry (Sharma et al., 2021). 

Introduction 
The oil palm (Elaeis guineensis) is an exceptionally prolific tropical crop that stands as the 

world's highest-yielding source of edible and industrial oils (Singh & Kumar, 2019). Native 

to the tropical rainforests of West Africa, it has been cultivated for millennia as a vital food 

source. Today, it is primarily grown in Southeast Asia, with Indonesia and Malaysia 

dominating global production, alongside significant cultivation in Latin America and Africa. 

The unparalleled efficiency of the oil palm lies in its land-to-yield ratio; it produces four to 

ten times more oil per unit of land than other major oil crops such as soybeans, sunflowers, or 

rapeseed. Botanically, the oil palm fruit is a drupe, growing in dense spherical clusters known 

as Fresh Fruit Bunches (FFB). A single bunch can weigh between 10 to 40 kilograms and 

contains up to 3,000 individual fruits. What makes the oil palm unique is its dual-yielding 

nature, producing two entirely distinct types of oil from the same fruit. Crude Palm Oil 

(CPO) is extracted from the fleshy, orange outer layer called the mesocarp. CPO is rich in 

palmitic and oleic acids, heavily utilized in cooking, food manufacturing, and biofuel 

production. Conversely, Palm Kernel Oil (PKO) is extracted from the hard inner seed or nut. 

PKO is highly saturated, rich in lauric acid, and behaves similarly to coconut oil, making it 

indispensable for the cosmetics, soap, and oleochemical industries (Rahman & Lee, 2022). 

Methodology and Results 
Extracting these oils requires a sophisticated sequence of thermal and mechanical operations. 

The overarching objective of any palm oil mill is to extract the maximum possible yield of 

pure oil while rigorously preventing the degradation of oil quality, specifically the formation 

of Free Fatty Acids (FFA). 

Pre-Processing: Harvesting and Transport: The journey of palm oil processing begins in 

the plantation. The timing of the harvest is the single most critical factor determining the final 

oil yield and quality. Fruits must be harvested at peak ripeness, indicated by the color change 

of the fruit from deep purple or black to a vibrant reddish-orange, and the natural shedding of 

loose fruits from the bunch onto the ground. Harvesting is labor-intensive, typically 

performed manually using a specialized sickle attached to a long aluminum pole. Once the 

bunch is cut from the tree, it falls to the ground. During this impact, some fruits inevitably 

detach and bruise. This bruising releases lipolytic enzymes, specifically lipase, which 
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immediately begin breaking down the triglycerides in the oil into Free Fatty Acids. 

Therefore, an essential principle of palm oil milling is minimizing the time between 

harvesting and sterilization. FFBs are rapidly gathered, loaded into trucks, and transported to 

the mill within 24 hours to halt enzymatic action and preserve the commercial grade of the 

oil. 

The Milling Process: Extraction of Crude Palm Oil (CPO): The extraction of CPO from 

the FFBs is a complex, continuous process that relies heavily on precisely controlled heat and 

mechanical pressure. Upon arrival at the mill, the trucks pass over a weighbridge. The fruit is 

deposited onto large loading ramps and graded to ensure it meets ripeness standards. The 

FFBs are then loaded into perforated steel cages, which roll on railway tracks directly into the 

sterilizers. Sterilization is the first and most critical unit operation. The cages filled with FFBs 

are pushed into pressure vessels where high-pressure steam raises the temperature to 

approximately 140°C at 3 bars (45 psi) for 60 to 90 minutes. This extreme heat 

instantaneously deactivates the lipolytic enzymes, weakens the stem nodes, softens the fruit 

mesocarp, and partially shrinks the inner kernel away from its hard outer shell. Once 

sterilized, the bunches are fed into a rotary drum thresher. The vigorous tumbling action 

strips the softened fruits from the stalks. The Empty Fruit Bunches (EFB), now completely 

devoid of fruit, are ejected and utilized in a circular economy model—either incinerated to 

power boilers or returned to the plantation as organic mulch. The loose fruits are elevated into 

a vertical, steam-jacketed digester. Inside, they are subjected to continuous mechanical 

agitation at 90°C. The dual action of intense heat and mechanical mashing ruptures the cell 

walls of the mesocarp, releasing the oil held within the vacuoles. The hot mash then falls into 

a continuous twin-screw press. Immense hydraulic pressure forces the liquid components to 

flow out through perforations. The emerging liquid stream is a crude mixture containing hot 

palm oil, water, and microscopic impurities. What remains is a dry, solid mass known as the 

"press cake," consisting of compressed mesocarp fiber and intact palm nuts. 

Clarification and Purification: The crude liquid mixture passes over vibrating screens to 

filter out larger particulate matter. It is then pumped into continuous settling tanks (clarifiers), 

diluted with hot water, and heated to roughly 85 to 90°C. Through gravity separation, the 

pure oil naturally rises to the top. The clean layer is skimmed off, passed through high-speed 

centrifuges to force out remaining solids and water, and finally sent through a vacuum dryer 

to flash off dissolved moisture. This leaves pure, stable CPO ready for export. 

Kernel Recovery Process: Simultaneous to CPO clarification, the solid press cake is 

processed. It is fed into a cake breaker conveyor, and the loosened mixture enters a vertical 

pneumatic separation column (depericarper). A strong updraft of air sucks the lighter 

mesocarp fiber upward to be used as boiler fuel, while heavier palm nuts fall to the bottom. 

The separated nuts are dried with hot air in silos to shrink the kernel inside the shell, 

preventing crushing during the next stage. They are then fed into centrifugal ripple mills, 

shattering the tough outer shell. The resulting mixture of intact kernels, broken shells, and 

dust undergoes wet separation via a hydrocyclone or clay-bath separator. Lighter kernels float 

and are skimmed away, while denser shells sink and are sent to the boiler room. The pristine 

white palm kernels are washed, dried, and bagged for further processing into PKO. 

Waste Management and Sustainability: Modern palm oil processing heavily emphasizes 

zero-waste, circular economy principles. The mesocarp fiber and broken palm shells are 

diverted into industrial boilers. Their combustion generates high-pressure steam for turbines, 

producing all the electrical power required for the mill, while exhaust steam is used for 

sterilization and digestion, making the mills highly energy self-sufficient. The liquid waste 

from clarification, Palm Oil Mill Effluent (POME), is treated in deep anaerobic and aerobic 

ponds. The anaerobic digestion yields methane gas (biogas), which is increasingly captured 

and burned in gas engines to generate additional electricity. The treated, nutrient-rich liquid is 

ultimately pumped back into the plantations for irrigation (Sharma et al., 2021). 
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Tables 

Table 1: Oil Palm Fruit Anatomy and Products 

Fruit 

Component 
Description 

Primary 

Extracted 

Product 

Industrial Use 

Exocarp 
The thin, tough outer skin 

of the fruit. 

None (processed 

with mesocarp) 
- 

Mesocarp 
The thick, fleshy, fibrous 

layer beneath the skin. 

Crude Palm Oil 

(CPO) 

Cooking oil, margarine, 

biodiesel, processed 

foods. 

Endocarp 
The hard, woody shell 

protecting the seed. 

Palm Shell 

Biomass 

Renewable energy 

generation, boiler fuel. 

Kernel 
The inner seed housed 

within the endocarp. 

Palm Kernel Oil 

(PKO) 

Soaps, detergents, 

cosmetics, specialty fats. 

Table 2: Key Processing Parameters 

Process Stage 
Temperature 

Range 
Duration / Pressure Primary Objective 

Sterilization 135°C - 145°C 
60 - 90 minutes (3 

Bar) 

Deactivate lipolytic enzymes, 

soften fruit. 

Digestion 90°C - 95°C 15 - 20 minutes 
Rupture oil-bearing cell 

structures. 

Clarification 85°C - 90°C 
Continuous gravity 

settling 

Separate oil from water and 

sludge. 

Vacuum 

Drying 
60°C - 70°C Continuous vacuum 

Reduce moisture content to 

below 0.1%. 

Conclusions 
The processing of oil palm is a marvel of agricultural engineering, requiring a delicate 

balance of aggressive mechanical force and precise thermal conditioning to extract two 

separate, highly valuable oils from a single crop. As the demand for versatile vegetable oils 

continues to rise, the continuous optimization of milling technologies remains vital. For the 

farming community, understanding this intricate processing chain is crucial. I want to convey 

to the farmers that the quality of oil begins right at the plantation. By delivering high-quality, 

unbruised Fresh Fruit Bunches (FFB) promptly to mills, farmers directly prevent enzymatic 

degradation and ensure maximum oil extraction rates. Adhering to strict harvesting protocols 

not only secures better economic returns for growers but also integrates seamlessly with the 

zero-waste, circular economy models of modern mills, fostering a sustainable and highly 

profitable agricultural ecosystem for all stakeholders involved. 
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