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Abstract  
This paper examines the ethnographic study of palm oil processing in the 

Annang ethnic society. The study was carried out to determine the various 

method and technologies in processing palm oil in the study area. Multi-

staging sampling procedure (in conjunction with purposive and random 

sampling techniques) was used in selecting respondents for this study. Data 

were collected using verbal interview and presented with the aid of 

descriptive analysis and pictures taken during investigation. The study has 

revealed that adopters of recommended palm oil processing technologies had 

increase in both their income and output. Respondents reported that the 

technologies were compatible, complex and very expensive. The specified 

socio-economic and institutional predictor variables collectively contributed 

to the variation in the levels of adoption of the recommended palm oil 

processing technologies. It was discovered that none of the processors had 

contact with extension agents, while accessibility to credit facilities was 

another serious constraint facing the processors. There were no functional 

social groups among the processors. It is therefore recommended that credit 

scheme should be instituted and made available to processors by government 

and other financial institutions. It is also recommended that processors 

should form cooperative societies to enable them take advantage of the credit 

scheme being advocated for and enjoy the benefit of group dynamics. 
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Introduction 
The oil palm (Elaeisguineensis) is one 

of the most significant tropical 

economic crops. Oil palm is the most 

important source of all oil-bearing 

plants' vegetable oil and is also the 

highest yield (Kolaosoye, 2005; 

Odior, 2007). It is widely accepted 

that this essential economic tree 

originated in the tropical rainforest 

region of West Africa. The main belt 

passes through Cameroon's southern 

latitudes down to Nigeria and to Togo. 

The oil palm, which has migrated 

inland as a staple crop, is indigenous 

to the Nigerian coastal plain. Oil palm 

cultivation in Nigeria is part of the 

way of life of the majority of people in 

the southern part of the country. It is 

as their custom is (FAO, 2007). In 

addition, any part of the oil palm can 

be used for advantageous purposes, 

such as palm ribs and fronds for 

roofing and thatching, brooms, 

baskets and mats, while its residue can 

be used for fire lighting and as an 

energy source, and is especially 

suitable for low-cost and low-tech 

activities. Because of all these uses, it 

offers almost infinite potential for jobs 

and thus provides many with a means 

of livelihood and profit (Oladipo 

2008). Oil palm production has been 

creating jobs for at least 1.8 million 

Nigerians according to Ayodele 

(2010). 

Increased demand for oil palm 

products has necessitated the 

enhancement of the crop in different 

ways, from its cultivation method to 

its harvesting and processing, in 

accordance with recommended 

agronomic practices. The Nigerian 

Institute for Oil Palm Research 

(NIFOR) was founded in 1981 in 

Benin City, Edo State, to genetically 

develop oil palms, in order to realize 

this harmony. This includes 

improving its agronomic practices, 

including techniques for planting, 

cultivation and harvesting, developing 

control measures for palm pests and 

diseases, collection, preservation, 

storage and use of palm products, 

among other functions that NIFOR is 

committed to performing (Ayeni et al., 

1999). 

 The Food and Agriculture 

Organization (2003 ) reported that due 

to the economic value of the oil palm 

as a high-yielding source of edible and 

technical oils, the oil palm is now 

grown as a plantation crop in most 

high-rainfall countries like Nigeria. 

The oil palm is said to be rich in oil 
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production, and there is high worldwide demand for one of its products, namely 

palm oil. This point is made clearer by what is mentioned in 

(www.tropentag.de/2003) that: 90% of produced palm oil finds its way into 

food products, with industrial uses accounting for the other 10% of produced 

palm oil. Palm oil is used for example in a wide range of food items such as 

margarine and cooking oil. 

Palm oil has been the driving force in the world of edible oil and fats over the 

last four decades (Ugwu, 2009). He further acknowledged that palm oil as one 

of the most produced and consumed oil is endowed with strong technical 

attributes and an economic advantage. Due to its availability throughout the 

year (Ugwu, 2009), palm oil is also said to beckon its users with its price and 

technical superiority among multitude of edible oil applications. Continued 

work is very important for the palm oil processing industry to maintain this 

competitive advantage in terms of sufficient processing technology to pave the 

way forward in shaping the future of the palm oil industry. In Nigeria, however, 

80% of palm oil processors come from scattered smallholders harvesting semi-

wild palm fruits and use manual processing techniques, a processing technique 

that is labour-intensive and highly inefficient, with low palm oil extraction 

levels and high free fatty acid ( ffa) content that can in some cases be as high as 

30 percent (Orewa et al., 2009; Ugwu, 2009). Nigeria's palm oil production rose 

from 2000-2008, but still unable to meet local demand by how much more, 

global demand (www.crnindia.com). Nigeria was one of the world's palm oil 

exporters in the 1960s, but today it can no longer satisfy local demand for palm 

oil rather she is now a net importer of the product. 

Ethnography is a writing genre that makes use of fieldwork to provide a detailed 

study of human societies. Ethnography may give archaeologists insights into 

how people may have lived in the past, especially with regard to their social 

structures, religious beliefs and other aspects of their culture. The ethnographic 

palm processing study will give us an insight into how this will help to address 

the challenges of third world sustainable growth. 

 

CONCEPT OF ETHNOGRAPHY:  

Ethnography (Greek ἔθνος ethnos = folk/people and γραφία graphia = writing) 

is a scientific research technique that is often used in the field of social sciences, 

particularly in anthropology and in some branches of sociology, also known as 

part of historical science that studies people, ethnic groups and other ethnic 
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groups, their ethnogenesis, structure, resettlement, characteristics of social 

welfare. It is also used for the compilation of empirical data regarding human 

societies and cultures. Collection of data is also achieved by evaluation of the 

participants, interviews , questionnaires, etc. Ethnography seeks to describe by 

writing the essence of those who are being studied (i.e., describing a nation, an 

ethnos). This type of study in the biological sciences may be called a "field 

study" or a "case report," both of which are used as common synonyms for 

"ethnography" Ethnographic studies are generally comprehensive because they 

are focused on the premise that people are better understood in the fullest 

possible sense, including: the place where they live, the changes they have made 

to that environment, how they make a living and provide themselves with food 

, accommodation, energy and water, what their marriage practices are, what 

language(s) they speak and so on (Wikipedia, 2010). Ethnography is a writing 

genre that makes use of fieldwork to provide a detailed study of human 

societies. Ethnography may give archaeologists insights into how people may 

have lived in the past, especially with regard to their social structures, religious 

beliefs and other aspects of their culture. The ethnographic palm processing 

study will give us an insight into how this will help to address the challenges of 

third world sustainable growth. 

 

THE STUDY AREA: 

Annang people occupy the North-Western territory of AkwaIbom State of 

Nigeria.  The Annang society is located within the Cross River Basin between 

latitudes 40.25' and 70 North and longitudes 70.15' and 90.30' East (Messenger, 

1959). The North of Annang is bounded by lni and Ikono Local Government 

Areas in AkwaIbom State of Nigeria, and IkotAbasi Local Government Area of 

AkwaIbom State of Nigeria is her Southern neighbour. The West is bounded by 

Abia and Rivers States of Nigeria, while the East is bounded by Uyo and 

Mkpatenin Local Government Areas of AkwaIbom State of Nigeria. The area 

is generally humid. The region lies within the rich forest biome, which helps to 

grow palm-wine trees, palm trees and massive tropical vegetation (Ekong 

1983). There is a mean annual rainfall of 2030- 2540mm. Annang country has 

a tropical climate with wet and dry seasons. The wet season spans between 

March and October when the monsoon winds blow from the South-West. The 

dry season spans between November and February when the harmattan 

(ekarika) blows from the North-East. Annang land is made up of 750 villages, 
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with a population of about two million (2,000,000) people, distributed in eight 

(8) local government areas: Abak, EssienUdim, EtimEkpo, Ika, IkotEkpene, 

ObotAkara, OrukAnam and Ukanafun. These communities are brought together 

by a common cultural bond and they all look up to AfahaObong as their cradle 

and origin and as their traditional headquarters, where the Annang supreme 

deity is situated. Politically, the villages in Annang land are structured around 

a patrilineal system of descent with significant matrifocal element. The 

household consists of a man as the head of the family, his wife (wives) and 

children all owing allegiance to the household head. All household 

acknowledge a common unbroken agnate line of descent which constitute a 

lineage known as Ekpuk. Groups of Ekpuk which can trace their origin to 

common ancestors form a village. Villages are governed by village heads and 

council. Groups of villages form a clan. 

 
Figure 1     Figure 2 

Source: AKSMLWR** 

Figure 1: Map of AkwaIbom. 

Figure 2: Map of Annang Ethnic Group in AkwaIbom State. 

**Akwa Ibom State Ministry of Lands and Water Resources 
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RESEARCH METHODOLOGY: 

This study was carried out for two months that is, one month of field work and 

data collection, and another for data analysis and reporting. Secondary data 

(literature review), interviews, field observations and survey methods were 

applied in order to obtain the required information. During the field survey, the 

representative agro industrial corporation of the area was visited and the 

objectives of the study discussed with a contact person in charge of smallholders 

in the environment. 

The villages to be surveyed were systematically selected based on the 

availability of palm oil mills, smallholders and intermediaries. Structured and 

semi-structured interviews were conducted to randomly selected respondents in 

the villages within the areas. 

Questionnaires were administered to at least 50 respondents in each zone, 

ranging from owners and/or managers of artisanal oil palm mills to smallholders 

and intermediaries (men, women and youths) who take part in the 

transformation and commercialization of red palm oil (RPO) in the respective 

areas. Informal interviews were also conducted with women/men who buy and 

sell palm oil in local markets. Information was also obtained through 

observation, dialogue and listening. 

 

LITERATURE REVIEW: 

Technology is the practical application of knowledge, widely used to enhance 

the condition of the human and natural environment and to carry out certain 

other socio-economic activities (Tologbonse et. al., 2005). It is a complex mix 

of processes and material perception. Technology has made major contributions 

to national growth and gained universal recognition of its usefulness, both at the 

national and international levels. A lack of effective implementation of 

technical and scientific knowledge restricts agricultural and economic 

development in many developing countries like Nigeria (Odebode, 2008). 

In Nigeria, improved agricultural technology has made a major contribution to 

agricultural growth, and the disparity in agricultural production between 

developed and developing countries can be attributed largely to disparities in 

the degree of technical progress, adaptation and transition processes. There is 

an advanced degree of technical know-how in developing nations, and 

widespread implementation of technological advances, resulting in high 

productive potential in both agriculture and industry. This is not so in Nigeria 
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where farmers don't always have access to such technologies. Typically few 

farmers have access to them, where they are made accessible (Adekanye, 1983). 

The purpose of the discussions above is to better explain the form of innovations 

being used in the field of research and their adoption rates. 

Until consumption many foods have to be processed to turn foods into more 

compact and functional forms in order to allow effective use of foods (USDA, 

1999). There are cutbacks in food preparation time and other delays associated 

with unprocessed food through manufacturing. Processing helps produce more 

complex and higher quality foods, eliminates waste during the process of food 

preparation, and stabilizes prices by price regulation. The manufacturing results 

in substantial cost savings. The effect of mass production may be such cost 

reductions in the form of a reduction in the usual commercial price. Production 

has become an important part of daily operations of the company (USDA, 

1999). Agro-processing operations at the village level are responsible for 

storing and supplying the bulk of agricultural produce, playing an significant 

role in the post-harvest food system. Such practices are the principal occupation 

of rural residents (IFAD, 2007). 

Palm fruit is extremely perishable in its natural form, unless it undergoes 

processing to turn it into palm oil and other by-products. Therefore processing 

becomes important because oil palm fruits need processing within 48 – 96 hours 

of harvest (Owolarafe and Arumughan, 2007). The most suitable processing 

technology is one that produces the highest quality oil with the highest rate of 

extraction and the lowest cost, provided the capital available. Small scale 

processors dominate the palm oil processing enterprise. Palm oil is derived from 

an oil palm fruit (Elaeisguineensis); palm oil is extracted from the fruit's 

mesocarp. The mesocarp is approximately 70-80 percent by fruit weight and 

around 45 -50 percent of this mesocarp is oil (www.palmoilrefinary.htm). The 

remainder of the fruit contains skin, kernel, moisture, and other non-fatty fibre. 

The extracted oil is known as crude palm oil (CPO) and was considered as the 

golden commodity (http / www.palmoilrefinery) until very recently. Both pulp 

and kernel produce oil and each has a different composition of fatty acids. The 

pulp constitutes 60–90 per cent of the weight of the fruit. 

On the other hand, Ejemba reported that more than 70% of the pulp consists of 

oil, and that a bunch of fruits would yield around 20% palm oil (Ejemba, 1989). 

Several people typically process the fresh fruit bunches from oil palm to obtain 

palm oil (Ekine and Onu, 2008). Other industries that also use the palm oil 
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developed as a by-product for processing more than 50 different products in the 

form of food , cosmetics, fuel, and even explosives (Maryani and Irawanti 

1997). Aghalino (2000 ) added that the key oil palm product is the palm fruit 

processed to obtain three commercial products: palm oil, palm kernel oil and 

palm kernel cake. 

Palm oil processing has become a major source of revenue in the southern states 

of Nigeria (Cross River, AkwaIbom, Rivers, Edo, Delta and Bayelsa) (Taiwo et 

al., 2000). They further claimed that palm oil production is part of farming and 

farming issues. Diverse methods for processing palm oil have evolved in 

different communities; however, most of these methods are effective and low 

cost, though rudimentary. The local method has involved a sequence of 

processes according to Taiwo et al. (2000). While quite basic, the exercise is 

repetitive and time-consuming, and the ultimate outcome of productivity is 

largely dependent on the abilities and experience of the workforce involved. 

Traditional methods employed for their scale of production are simple and 

convenient. Compared to the specifications for advanced high technology 

processes, the equipment used for the conventional processes is cheaper. Such 

conventional technologies, however, are low yield, time consuming, labour 

intensive and offer relatively low quality goods (Dziedzoave et al., 1999; Scott 

et al . , 2002; Westby 2002). 

The Food and Agriculture Organization (1984) noted that the conventional 

methods of palm oil processing for human consumption differ greatly from 

district to district; however, these methods appear to fall into two different 

groups; the "hard oil" process and the "soft oil" process (FAO, 1984; Orewa, 

2009). The process of hard oil is also called fermentation method (FAO, 1984). 

The United Nations Development Fund for Women (UNIFEM, 1987) explained 

to the processing of "hard oil" that bunches are usually broken to some extent, 

after which the fruits are separated from the broken bunches and placed in old 

or disused canoes, specially built wooden troughs or sometimes in clay-lined 

pot. The fruits are filled with water and permitted to ferment under the control 

of the natural fungi , yeasts, and enzymes found in the fruit for a period of 

several days. The fruits are subsequently crushed, the oil slowly rises to the 

water surface and is skinned off at regular intervals, then boiled to remove water 

and sometimes filtered through basketwork to extract unnecessary pieces of 

foreign material (UNIFEM, 1987; Orewa, 2009). This method is also known to 

be highly inefficient in terms of oil production, with only around 20 to 30 
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percent of the present oil being recovered (Food and Agriculture Organization, 

1984). The process is referred to as a "hard oil" process because the oil contains 

a high percentage of free fatty acid ( FFA) in it, which can exceptionally be as 

high as 50 percent and usually range from 10 percent to 20 percent, thus having 

a rather firm consistency (Cornelius, 1984; FAO, 1984). However, the FAO 

(1987) and Orewa (2009) reported that oil with less than 5-7% free fatty acid 

(FFA) is generally preferred for cooking purposes, while oil produced by 

fermentation has an FFA content of approximately 10-30%. 

However, the process of "soft oil" is defined by the Food and Agricultural 

Organization (FAO) (1984) to include: boiling of the fruit after its separation 

from the bunch. They are then pounded in wooden mortars with wooden pestles 

until after kneading they obtain mass containing oil, fiber and unbroken nuts, 

the mass is sieved to extract unbroken nuts and fibers. The United Nations 

Development Fund for Women (UNIFEM) (1987) further claimed that the 

liquid mixture then had to be heated to separate the emulsion between oil and 

water. Oil floats then to the surface and is skimmed off. UNIFEM added that 

this process yields oil that is suitable for food use with a lower FFA content. 

The processes of "soft oil" or "hard oil" are also traditionally practised. Both the 

Food and Agriculture Organization (1984) and UNIFEM (1987) referred to the 

fact that both conventional palm oil processing processes, namely the "hard oil" 

process and the "soft oil" process, have a low extraction efficiency of less than 

50 per cent and are both labour intensive and time consuming. Whatever option 

of palm oil one has traditionally chosen to process including using devices such 

as mortar and pestle for processing. The FAO (2005 )explained this point better, 

stating that the two fruit maceration methods popular in conventional oil palm 

extraction processing techniques are:  

Pounding of cooked / soaked fruits in large wooden or concrete mortars with a 

wooden pestle; or Foot trampling of cooked but cold fruits in canoes or wooden 

troughs specially made. Whatever processes a processor wants to use, the FAO 

(2005) stated that the following procedure should be used: 

• Cutting down of ripe palm fruits;  

• Stripping or removing fruit from bunches;  

• Boiling of loosed fruits in pots or drums;  

• Pounding in a wooden mortar until the cooked fruit are macerated;  

• Mixing the pounded fruit mash in hot or cold water;  

• Removing fibre and nuts with a small basket;  
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• Filtering out residual fibre from the oil/water emulsion with a 

perforated metal or baskets;  

• Boiling and skimming palm oil from the oil/water mixture; and  

• Drying the recovered oil. 

 

According to Omereji (2005), the processing of palm fruit bunches into palm 

oil is one of the most challenging activities in traditional food processing in 

Nigeria, which is due to the fact that the process is usually carried out slowly to 

avoid a great deal of oil loss that is likely due to lack of care in the process. 

The operations of the conventional methods of palm oil processing necessitated 

the introduction of the improved technique. The introduction and 

implementation of the mechanized operations is aimed at eliminating drudgery, 

increasing the quality of manufacturing and preventing the hazards associated 

with conventional processes. Processing success or failure primarily depends 

on the performance of the processing equipment used. An effective technique 

of processing according to Ukpabi (2004) increases the quality and quantity of 

palm oil available for consumption and commerce. The primary objective of 

any palm oil processor as noted by Oladipo (2008) is to obtain the highest 

possible percentage of palm oil and palm oil processors from their individual 

standpoints must be assured and happy that their personal profits from the 

processing of palm oil should be greater than their processing costs for them to 

remain in the palm oil processing sector. 

In addition, the Food and Agricultural Organization (FAO) (2005 ) reported that 

a mature oil palm could produce between 9,000-10,000 kg of fresh fruit bunches 

( FFB) per hectare (ha) when a plantation is well managed and with good 

extraction technology, it would yield approximately 2,000 liters of palm oil per 

year and per hectare. Here in Nigeria, however, the performance of processing 

techniques is lower compared with those used by their Asian counterparts. As 

World Rainforest Movements put it, palm oil extraction rates in Nigeria range 

from 20 % to 50%, compared to 90% in Malaysia (WRM's, 2001). For example, 

Chavalparit (2006) reported an average yield of 15.6 tons of fresh fruit bunch ( 

FFB) per hectare per year in Thailand, while FFB production efficiency and oil 

yield per hectare of Thai oil palm plantations were 15% and 28% respectively. 

This rate of extraction efficiency can be used as a yard stick to measure a 

technology 's success and how well a plantation is performing, as it is the 

amount of oil per hectare that will decide whether or not the venture is profitable 
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(Chang et al., 2003). However, it is possible to achieve technological efficiency 

by using improved processing technologies for palm oil extraction soon after 

the fruits are har harvested by using some of the technologies stated below:  

Bunch reception: Fresh fruit arrives from the field as bunches or loose fruit. 

The fruit is normally emptied into wooden boxes suitable for weighing on a 

scale so that quantities of fruit arriving at the processing site may be checked 

(FAO, 2005).  

Threshing: It is the removal of fruit from bunches. The fresh fruit bunch 

consists of fruit embedded in spikelet growing on a main stem. In a mechanized 

system, a rotating drum or fixed drum equipped with rotary beater bars, detach 

the fruit from the bunch, leaving the spikelet on the stem (FAO, 2005).  

Sterilization: This means sterilizing or cooking of the palm fruit, by using high 

temperature wet-heat treatment on the loose fruit, cooking normally uses hot 

water while sterilization uses pressurized steam. The heat treatment destroys 

oil-splitting enzymes and arrests FFA. The cooking action serves several 

purposes. Heat treatment destroys oil-splitting enzymes and arrests hydrolysis 

and autoxidation. Heat helps to solidify proteins in which the oil-bearing cells 

are microscopically dispersed. The protein solidification (coagulation) allows 

the oil-bearing cells to come together and flow more easily on application of 

pressure. Fruit cooking weakens the pulp structure, softening it and making it 

easier to detach the fibrous material from the oil during the digestion process. 

The high heat is enough to partially disrupt the oil-containing cells in the 

mesocarp and permits oil to be released more readily.  

The moisture introduced by the steam acts chemically to break down gums and 

resins. The gums and resins cause the oil to foam during frying. Some of the 

gums and resins are soluble in water. Others can be made soluble in water, when 

broken down by wet steam (hydrolysis), so that they can be removed during oil 

clarification. Starches present in the fruit are hydrolyzed and removed in this 

way. When high-pressure steam is used for sterilization, the heat causes the 

moisture in the nuts to expand. When the pressure is reduced the contraction of 

the nut leads to the detachment of the kernel from the shell wall, thus loosening 

the kernels within their shells. The detachment of the kernel from the shell wall 

greatly facilitates later nut cracking operations. Air increases oil oxidation 

considerably at high temperatures; hence oxidation risks are high during 

sterilization. Over-sterilization can also lead to poor bleach ability of the 

resultant oil (Wahid, 2010).  
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Digester: It is the process of releasing the palm oil in the fruit through the 

rupture or breaking of cells. The digester consists of a steam-heated cylindrical 

vessel fitted with a central rotating shaft carrying a number of beaters and the 

fruit at high temperature, this helps to reduce the viscosity of the oil, pounds the 

fruits outer covering, and completes the whole process of the pounding that 

began during the sterilization phase.  

Extraction of the palm oil: There are two methods of extracting oil from the 

digested material. One system uses mechanical or screw presses and is called 

the dry method. The other called the wet method, uses hot water to leach out the 

oil. In the dry method, the objective of the extraction is to squeeze the oil out of 

a mixture pressured on the digested mash. In a screw press, the mashed fruit is 

drawn into a perforated cage, the outlet of which is partially obstructed by an 

adjustable cone. The pressure built up inside the cage by the continuously 

rotating central screw causes the crude oil to be extracted. Crude oil is a mixture 

of water, oil and sludge. While still in the press, it is diluted with hot water, and 

by pressing, three products are obtained, a mixture of fibres, nuts and the crude 

oil. The fibres are separated from the nuts by a breaker conveyor and are used 

as a fuel in specially designed boilers. The crude oil on the other hand is then 

clarified (Jacquemard, 1998; FAO, 2005; Orewa et al., 2009).  

Clarifier: This means the separation of oil from its unstrained impurities, 

because the fluid coming out of the press is a mixture of palm oil, water, debris, 

fibrous material and non-oily solids. But by clarification, the oil is purely 

separated from its impurities. The aim of clarification is to extract impurities 

from the crude oil so as to recover the maximum possible yield of pure oil 

(Jacquemard, 1998). Crude oil according to him, contains approximately 35 

percent oil, the remaining however, consist of water and suspended matter 

(sludge). Clarification is therefore effected using settling tanks. Temperature on 

other hand plays an important part in the process, influencing both the viscosity 

and the density of the oil. The degree of dilution introduced at the pressing stage 

also affects settling speed (Jacquemard, 1998).  

Following clarification, the oil obtained cannot be stored as such, because it still 

contains impurities and water. The impurities contents are reduced to below 

0.01 percent by a second clarification process or by means of a purification 

centrifuge. The water content of the oil should be brought to below 0.1 percent 

to avoid any risk of acidification by hydrolysis during storage. Since water is 

partially soluble in oil, drying must be carried out. To do that, the oil is first 
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heated to a temperature just above 100oC before being sent to a natural drier, 

where it is spread in a thin layer and exposed to air ventilation. Vacuum driers, 

which are also widespread, operate in the same way but at a lower temperature 

(Jacquemard, 1998; FAO, 2005). 

 

RESULT AND DISCUSSION: 

Small-scale artisanal-milling  

Before the advent of artisanal mills / presses, smallholders had local / wild 

varieties that they processed using traditional methods, either by pounding 

cooked fruits with wooden pestles in large wooden or concrete mortars or by 

trampling the cooked yet cold fruits in specially built wooden troughs in foot. 

Using a bag and a knife, the oil was extracted by pressing the pounded nuts.  

Later, the agro-industrial companies implemented the improved variety 

whereby the smallholders had an arrangement to supply them with their produce 

at a cost that varied with the region and the company. As time went on, demand 

expanded and the company was always unable to reach the procurement of all 

FFBs from smallholder farms. This was because proximity to other farms often 

impeded transportation. In addition, the administrative procedures put forward 

to accept FFBs and pay for the delivered product were considered by the 

smallholders to be inadequate and too sluggish. The tonnage was either reduced 

at the corporation's weighing bridge due to the FFBs being too battered, not yet 

mature or rotted. It was a cause of concern for the smallholders and they formed 

a means of curbing the losses and producing more revenue from FFB processing 

to palm oil. On this precept it was based that they resorted to the artisanal 

transformation of FFBs into crude palm oil.  

There were two distinct seasons of palm-oil production recorded: peak and low. 

The high season ranged from February to July, and from June to January in the 

low season. Triangulation of the respondents revealed a time of transition from 

low to high season, defined by some smallholders as mid-winter. Taking into 

account the mid-peak season, the peak season was reported from February 

through May, the low season from June through September and the transition 

or mid-peak season from October through January. 

 

Processing of fresh fruit bunches (FFBs) into red oil 

Those involved in the artisanal processing of palm oil  

Personal details and type of service offered by respondents suggested a pattern 

in the study area for those engaged in the processing of artisanal palm oil (POP).  

The mill's value chain was calculated by the type of press that was used to 
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process the red palm oil. In the study area six different styles of presses have 

been described as mentioned above. A variety of operations include the 

transformation of the FFBs into CPO.  The FFBs are transported to the palm oil 

mill after harvesting, and are allowed to ferment for an average of 5–7 days 

before FFBs are shredded into pieces. Splitting (cutting) and/or slicing 

(shredding) of FFBs, stripping to separate fruits from bunches, selecting and 

sieving stripped nuts using wreck and mesh wires respectively, loading and 

boiling nuts, crushing boiled nuts, pressing and clearing red palm oil. Among 

such, only digestion and pressing is mechanized in whole or in part.  

Splitting / Chopping FFBs: This method requires the use of an axe or cutlass 

and is typically done by men because of the requisite strength. Splitting 

typically takes place at bare floors. Splitting or chopping results in bruises of 

fruit that lead to reaction within the oil cells thus raising the oil's free fatty acid 

( FFA) content. FFB should be treated with caution to restrict this reaction 

within the oil cells (Ngando et al. 2011).  

Storage of cut / cut bunches: They are stored in heaps for 5–7 days after cutting 

/ cutting of the FFBs to allow quick loosening or removal of spikelet fruits. This 

storage method encourages the wilting of the tissue that binds the fruit to the 

bunch / spikelet and thus allows the fruit to easily detach during stripping from 

the bunch / spikelet. 

The fermentation process increases the quality of FFA even more. Poor and 

long fruit storage results in a substantial increase in FFA, affecting the quality 

of the palm oil derived from the loose nuts (Corley et al . 2003; Owolarafe et al 

. 2008; Ngando et al. 2011). It is recommended that palm fruits should be 

processed within 48 hours after harvesting where quality control methods are 

implemented in processing. This is to halt lypolytic enzyme activity and prevent 

FFA production (Poku 2002). The field survey revealed that, for the following 

reasons, these fruits were stored for several days before processing: 

 
FIG. 3: Chopped or shredded FFBs FIG. 4: Halving of FFBs  

(Source: Author’s Field Survey) 
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i) Difficulty in the removal of bunch fruits immediately after harvesting to 

prepare for boiling.  

ii) Preservation of the fruit is thought to increase the oil content as the fruit 

mesocarp is soft and easier to press after preservation and fermentation.  

This understanding contrasts with the results of Badmus (1991) and Tan et al. 

(2009) who consider that the fermentation cycle contributes to poor quality oil 

and raises rates of FFA.  

(iii) Fruit storage is also thought to reduce the fruit's moisture content, resulting 

in lower effluent from the palm-oil plant. 

Stripping of cut bunches: These bunches are stripped after softening the fruits, 

using sticks or the blunt edge of a cutlass to extract any nut that is still attached 

to the bunch.  

Sieving: The sieving is performed until boiling to the the amount of soil mixed 

with the fruits. It is achieved with the use of mesh wires made locally, and 

typically by women. After sieving, the nuts are loaded into metal drums ranging 

from 200 liters in volume, as was observed in the Annang Ethnic Group and 

some Annang Ethnic Group mills to 1,000 litres. These drums were loaded with 

at least 35-140 liters of water before boiling depending on the size of the drum. 

Boiling of fruits: Using wood and palm kernel mixed with fibers from the waste 

of palm oil extraction, fire is lit underneath after loading of the drums (on fire 

stand) with fruits and necessary quantity of water poured into it. Constantly 

adding firewood to provide enough fire during the cooking process. Old cloths 

and sometimes jute bags are placed over the filled drums to preserve heat and 

reduce the vapour loss from the rim. After boiling on intense heat the fruits are 

supposed to be ready for an average of four hours. Some processors require the 

boiled fruits to cook over the fire overnight to ensure that they are well cooked. 

In these situations, the fruits are reboiled (warmed) early in the morning, before 

beginning the process of digestion or pressing. Boiling is considered one of the 

most important processing operations for palm fruits. Boiling is mainly aimed 

at softening the fruits and also at inactivating enzymes, nut conditioning, and 

protein coagulation (Babatunde et al . 2003; Chaw and Ma 2007).  

Digestion (crushing) and pressing: Digestion is the method of maceration of 

boiled or sterilized fruits for easy separation of oil from fiber. This means 

crushing and detachment from fruit nuts of the heat-weakened mesocarp. This 

process is highly mechanized, and this activity was carried out with the help of 

a machine by most of the mills visited in the study area. There are two main 
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mechanisms to pressing: continuous and discontinuous (Jannot, 2000). The 

boiled fruits are pressed in the continuous method using either a manual vertical 

or horizontal motorized press. In this scenario, it collects the oil mixed with 

water and sludge at one end while the waste is drained at another end. In the 

discontinuous process, in a separate machine, the boiled fruits are crushed or 

digested and pressed to extract oil in another machine, which may or may not 

be joined to the previous. After the fruits are crushed, press the crushed material 

to release oil as seen in figure(s) 5 and 6. 

 
FIG. 5: Sieving of Palm Fruit  

FIG. 6: Crushed materials emptied into metallic cage 

(Source: Author’s Field Survey) 

 
FIG. 7      FIG. 8 

FIG. 7: Crushed material pressed to extract RPO using hydraulic press 

FIG. 8: RPO directed into well built-in hole  
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The crushing / digestion and pressing of the combined motorized hydraulic 

digester and pressing system (digester screw press) is performed by a single 

machine; for the digester with separate manual metal cage press (hand-operated 

screw press) or hydraulic press, the crushing of boiled fruit is performed by a 

mechanical digester and the pressing is performed either by a separate hydraulic 

or metallic cage (hand-operated screw press).The Metallic Cage Press 

processing power (hand-operated screw press) is limited by the extra energy 

that the workers put in to load the crushed fruits and run the machinery, while 

the hydraulic press does not require extra energy in operation. The combined 

motorized hydraulic digester and pressure device (digester screw press) is more 

cost-effective in terms of labor , material and necessary surface area. It also 

produces more sales than the vertical manual press, and a horizontal motorized 

screw press. Therefore the introduction of the integrated motorized hydraulic 

digester and press increases the friction efficiency and processing equipment 

ability.  

Clarifying: Clarification is the last major operation where red palm oil is made. 

The sludge is steamed / boiled after oil processing to extract the oil from the 

effluent. In the mills visited the clarification process was either manual or 

mechanized. In POMs operating the manual vertical press and motorized oil are 

collected and poured into drums with a capacity of about 200 liters and allowed 

to settle.  

 

Methods of quality assurance set in place  

Some artisanal palm oil mills attempt to put quality control measures in place: 

•• Bad nuts are separated from good nuts during collection / sieving to ensure 

the resulting CPO is of high quality.  

•• The collected CPO as well as the sludge are steamed and allowed to cool until 

the containers are filled.  

Apart from the quality assurance systems currently in place, more needs to be 

done including:  

•• Decrease in fermentation period to minimize the amount of FFA content in 

palm oil. 

•• Use of hygienic equipment by the workers during the milling process from 

one point to the next. 

•• Reduction of the oil's moisture content through effective clearing. The 

Steaming Duration should be monitored. The aim of steaming is to convert the 
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crude oil to edible oil in the most efficient way by removing impurities at the 

desired levels. If properly done, the red-coloured, carotene-rich oil is produced 

with the retention of beneficial carotene, tocopherols and tocotrienols, known 

to possess special nutritional attributes (Affandi, 2010). The CPO loses the red 

colour and other desirable components when steaming is done for a longer 

duration.  

•• Palm oil is stored for a limited period of time to prevent it from becoming 

rancid. 

•• Construction of well dug trenches for effluent discharge from the mill. 

•• Recycling of bunches of discarded fruit (EFB) as fertilizer on fields.  

•• Constructing pots in oven-like structures to mitigate heat release into the 

atmosphere, which is typically unsafe and unpleasant for staff.  

•• Construction of chimneys in each mill in such a way that smoke can easily 

go out one way.  

•• Introduction of new oil-extraction devices improve oil extraction rate . 

 
FIG. 9: Palm oil filled into containers 

 

CONCLUSION AND RECOMMENDATIONS:  

Men were more involved in the cycle of transformation than women, while 

females were more interested in the marketing of palm oil. Women's role in the 
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process was evident in sieving and loading the CPO in local markets and cities 

during transformation, and buying and selling it.  

The marketing of crude palm oil has been observed and reported as a lucrative 

business in the area of research. The millers sell the CPO in the village, while 

buyers come from various parts of the country to buy 20L and 30L in gallons, 

as well as 120L and 200L in drums. Prices vary with the production season in 

which it is small in high season, rises in low season and becomes more costly 

in "mid-term."  

Improvements in the transformation and selling of CPOs depend on the variety 

of oil palms in the plantation, the type of machinery and operations, the labor 

force and the methods of quality control implemented. Smallholders should 

come together and form a dynamic scheme that will allow them to develop their 

oil palm plantations, processing equipment and methods, as well as marketing 

strategies that provide access to CPO 's market information systems in cities, 

and around the world. 

Women should also be given the opportunity to acquire land for the 

establishment of oil palm plantations and palm oil mills. Women are very 

diverse, and their position in developing and promoting the CPO will go a long 

way towards improving local livelihoods. Groups of women should be educated 

on modern soap-making techniques with oil extracted from the mesocarp and 

palm fruit endocarp.  

Traditional milling methods served as a basis for the modern palm oil milling 

process. In the near future the inclusion of artisanal milling in oil palm 

processing policies will act as a rescue mission. This will produce more revenue 

and allow them to raise capital for a variety of activities. 
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