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A BSTRA C T   

Used cooking oil is still widely used by the general public, which can be harmful 
to health. Otherwise, it is typically disposed of directly into the environment, 
becoming a hazardous pollutant. This was necessary to provide knowledge about 
the dangers of used cooking oil to health and to train the community to reduce 
waste cooking oil pollution in the environment. The outreach provided 
information on the definition of used cooking oil, its contents, and the negative 
impacts of using used cooking oil on health. The training was conducted using 
the PRA method so that the community could directly practice processing used 
cooking oil for reuse. The effectiveness of the training was measured using 
questionnaires before and after the activity. The results of the questionnaire 
showed that more than 80% of participants agreed or strongly agreed with the 
statement that they really needed training and materials to process used cooking 
oil. More than 80% agreed and strongly agreed that this outreach and training 
should be expanded to other communities. Participants were very enthusiastic 
and have positive respons about recycling used cooking oil that they believed 
could provide economic benefits and reduce the amount of oil waste dumped 
into the environment. 
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1. Introduction   

Cooking oil represents a fundamental necessity for society. The raw materials for cooking oil 
production are derived from various plants with high oil content, such as coconut, canola, sesame, olive, 
corn, and palm oil. Among these, oil palm (Elaeis guineensis Jacq) is the most extensively cultivated and 
processed plant for cooking oil production. Crude palm oil (CPO) is widely produced and consumed due 
to its lower cost compared to other cooking oils [1]. Nevertheless, for individuals in the lower-middle 
socioeconomic class, fulfilling cooking oil requirements remains challenging as prices continue to increase. 
In rural areas, those with access to coconut trees or the means to purchase coconuts may produce keletik 
cooking oil; however, this process is both time-consuming and costly. Consequently, many individuals 
reuse cooking oil more than three times. 

     The repeated use of used cooking oil, commonly known as jelantah, is widely practiced by the 
public. This is very dangerous. Repeatedly heating cooking oil at high temperatures produces residues 
from fried ingredients [1]. This causes the oil to contain many free radicals that are potentially carcinogenic 
(causing cancer), including the formation of oxidizing compounds, peroxides, and free fatty acids [2], [3]. 
When these compounds accumulate in the body, they can increase oxidative stress and the risk of 
respiratory and metabolic disorders [3]–[5]. Improper disposal of used cooking oil also contributes to 
environmental pollution and waste burdens [6]. Therefore, a community-based collection system and 
management strategy are needed [7]–[9]. Many studies stress transforming used cooking oil into value-
added products as a circular economy approach. This includes converting it into biodiesel through various 
chemical processes [9], [10]. Research shows that fuels derived from used vegetable oil can be evaluated 
as energy alternatives, focusing on efficiency and combustion characteristics [2], [7], [10], [11]. 
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In addition to the energy sector, the use of used cooking oil is also growing in the materials sector, for 
example, as an asphalt modification material to improve the performance of road pavement mixtures [12] 
and as a raw material in the synthesis of vegetable oil-based polymers and polyurethanes [13]. This 
approach shows that used oil can be diverted from a source of pollution to a source of functional industrial 
raw materials [8], [13]. Overall, the literature emphasizes the need to limit the reuse of oil for food, raise 
awareness among food businesses, and strengthen the recycling chain towards the utilization of energy 
and materials as a sustainable solution [2], [7], [14]. 

Several studies have been conducted on the purification of used cooking oil using natural and chemical 
materials that are easily available to the public [15]–[17]. Some of them use activated charcoal or NaOH 
to absorb free radicals and neutralize free fatty acids [17]. Meanwhile, to remove the aroma, lime/citric 
acid or silica gel is used. For clarification, bentonite, zeolite, or magnesium silicate is used [17]. However, 
the results of this research have not been disseminated to the public, and also the publication of articles 
about the research results has not been widely accessed by the general public from the lower middle class, 
so they do not know how to practice the processing of used cooking oil, as a result, to save oil they 
generally use used cooking oil until it becomes black and thick [18]. Therefore, through community 
service, the results of these studies are disseminated so that they can be useful. This dissemination takes 
the form of counseling programs and training in refining used cooking oil. 

The outreach program can provide information about the dangers of consuming used cooking oil, its 
negative effects on health, how to store and dispose of it properly, so that the community increases their 
knowledge and can maintain the health of themselves and their families. Likewise, the community can 
protect the environment from used oil pollution. The community is also trained how to process used 
cooking oil so that it can be reused safely. The training is carried out by practicing processing used cooking 
oil using activated charcoal to absorb harmful compounds in used cooking oil. After removing the harmful 
compounds, the used cooking oil is clarified with bleaching earth or bentonite, so that it becomes clear 
and suitable for consumption. Outreach and training to increase the community's knowledge and skills in 
processing used cooking oil so that it can be reused safely, is one of the community service activities. 

The partners who will be the target of training and mentoring are mothers at the Asyiyah 
Jampangtengah branch in Sukabumi Regency. PCA Jampangtengah is a new PCA formed by the PDA of 
Sukabumi Regency, its members are still enthusiastic about carrying out activities accompanied and guided 
by the PDA of Sukabumi Regency. PCA Jampangtengah is located in an area quite far from the district 
capital, so their knowledge is still minimal, especially in processing used cooking oil. Based on the situation 
analysis, mothers in rural areas still often use used cooking oil for frying, due to economic limitations to 
always buy and use new oil [18]. Therefore, through this used cooking oil processing training, it is hoped 
that housewives can at least process their own used cooking oil so that it can be reused. 

 
2. Materials and Method  
    The training was attended by 26 participants, comprising women from Aisyiyah PCA Jampang Tengah, 
NU Mualimat, and the general public. The participants' professions included housewives, fried food 
entrepreneurs, teachers, tofu entrepreneurs, and MBG managers. Socialization and training are carried out 
based on the flow in Fig. 1. 

 

Fig. 1. Socialization and training flow for the used cooking oil processing 

     The training activities were conducted using the PRA (Participatory Rural Appraisal) method. This 
method is a community empowerment method that involves the community in the planning and 
implementation of activities. The participants as our partner play a role in providing used cooking oil and 
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training facilities, as well as acting as training participants. The effectiveness of socialization and training 
was measured using a questionnaire instrument before and after the socialization and training. The 
parameters measured were enthusiasm, activeness, response, and knowledge of participants. 

Outreach on the definition of used cooking oil, the compounds that can form in the repeated heating 
process of oil, and its negative effects on health was carried out using lecture and discussion methods, as 
well as showing videos on used cooking oil processing. 

For the used cooking oil processing training, we use the following tools and materials.The tools used 
are an aluminum or stainless steel pan larger than the volume of the cooking oil to be processed. Other 
tools include a cloth for filtering, a stove for heating, and a stirring tool. The materials used are cooking 
oil collected by housewives from their daily cooking activities. Other ingredients include activated 
charcoal. 

Training on processing used cooking oil to produce reusable cooking oil is as follows: used cooking 
oil is placed in a large aluminum or stainless steel pan and then heated to a temperature of 80°C. After it 
is hot, the stove is turned off, and then 20% of the total amount of used cooking oil being processed is 
put into the oil. Then stir until mixed, after which it is cooled and allowed to settle for at least 3 days. This 
settling is important so that the activated charcoal particles settle and facilitate filtering. After settling, the 
used cooking oil is then filtered using a cloth to produce filtrate 1. Filtrate 1 is then reheated to a 
temperature of 80°C. After it is hot, the stove is turned off, then bentonite or bleaching earth is added to 
the oil as much as 20% of the total amount of filtrate 1. This mixture is then cooled and settled for at least 
3 days. After settling, the oil-bentonite mixture is then filtered using a cloth to produce filtrate 2. Filtrate 
2 can be reused for frying. The efficiency of purifying used cooking oil using activated charcoal and 
bentonite can reach 80-85% of the total amount of used cooking oil processed; the remaining 15-20% is 
in the form of oil impurities absorbed by activated charcoal and bentonite/bleaching earth.The process 
flow for processing used cooking oil can be seen in Fig. 2. 

 

Fig. 2. The process flow for processing used cooking oil can 
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3. Results and Discussion 
     This outreach and training program was held at the PCA Aisyiyah Jampang Tengah, Sukabumi 

Regency. Participants, consisting of women aged between 20 and 65 years from various professional 
backgrounds, were very responsive to the activities. The event ran smoothly, starting with an outreach 
session on the definition of used cooking oil, its contents, and the negative impacts of its use. The outreach 
also covered how to process used cooking oil for reuse (Fig. 3).  

 
Fig. 3. Socialization and training activities on used cooking oil processing with community participants 

Based on the questionnaire, participants who agreed (42.31%) and strongly agreed (53.85%) that the 
training materials were in accordance with the community's needs in managing used cooking oil waste. 
Participants who agreed and strongly agreed stated that the materials presented by the resource person 
were easy to understand, clear, and interactive (79.62%), so that participants who agreed and strongly 
agreed were satisfied because the training could improve participants' knowledge and skills (80.77%). 
Participants who agreed and strongly agreed with the statement would try to implement the used cooking 
oil waste processing process at home (80%) (Fig. 4 and Fig. 5). 

Socialization and training on processing used cooking oil waste are very necessary because they can 
increase community empowerment in utilizing waste and maintaining environmental health. 
Empowerment can increase community participation, skills, and independence in utilizing existing 
resources, thus resulting in greater community prosperity [19]–[23]. An independent and empowered 
community will create a physically and spiritually healthy community [19]. They will be able to develop a 
positive perspective on everything [1], [22], increase knowledge and self-confidence, and become more 
open-minded in researching various economic, health, environmental, and social problems [23], [24], 
thereby improving their quality of life [23]. Training provided to the community, organized by community 
organizations, will be more structured because it can be done routinely, thus facilitating the achievement 
of independence [24]–[26]. 

 
Fig. 4. Participant questionnaire regarding socialization and training activities for used cooking oil processing 
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Fig. 5. Results of the participant response questionnaire regarding the material and delivery of the socialization and 
training material for processing used cooking oil. 

     Processing used cooking oil is very important because it is an organic waste that is quite difficult to 
dispose of [18], and if disposed of, it will pollute the environment and take a long time to decompose. 
Processing used cooking oil has been widely researched and tested using chemicals and natural materials. 
Processing used cooking oil using absorbent activated charcoal can bind harmful compounds resulting 
from heating the oil at high temperatures repeatedly. The smaller the particle size of the activated charcoal, 
the more compounds can be absorbed, especially peroxide compounds [27], [28], so the particle size of 
the activated charcoal also needs to be considered. This method is carried out with the concept of physics, 
that activated charcoal can absorb more harmful compounds in used cooking oil compared to ordinary 
charcoal, because activated charcoal has a larger surface area and more open pores to absorb compounds 
and are not easily released again. The type and size of activated charcoal, in addition to being able to bind 
and absorb peroxide compounds and free fatty acids, can also reduce the water content in used cooking 
oil [28]. Furthermore, the use of bentonite or bleaching earth, in addition to removing harmful 
compounds that are still present in the oil, can also absorb the color and odor of the oil so that the oil 
becomes clear [15]–[17] (Fig. 4). Of all the methods used, the most effective, efficient, and easy to do is 
processing using activated charcoal and bentonite/bleaching earth [16]. charcoal, harmful compounds in 
used cooking oil are greatly reduced. Furthermore, the use of bentonite or bleaching earth can absorb 
compounds and colors in used cooking oil, so that the used cooking oil can be clear again [29]–[31] Fig. 
4. 

 

 
 

Fig 4. Unprocessed (1) Processed used cooking oil(2 &3) and fresh unused cooking oil (4) 

 
4. Conclusion 

Participants were very enthusiastic about recycling used cooking oil. They believed that recycling used 
cooking oil could provide economic benefits and reduce the amount of oil waste dumped into the 
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environment.The training program received a positive response from participants and should be extended 
to other community groups. 
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