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ABOUT FACULTY OF PLANTATION AND AGROTECHNOLOGY 

The Faculty of Plantation and Agrotechnology was established in 2010 at Universiti Teknologi MARA 

(UiTM). The mission of the faculty is to play the vital role of producing well-trained professionals in 

all areas of plantation and agriculture-related industries at national and international levels. 

Bachelor of Science (Hons) Plantation Technology and Management is a three-year program that 

strongly emphasizes the various aspects of Production Technology, Management, and Information 

Technology highly sought after by the agricultural and plantation sectors. Students in this program will 

be fully trained to serve as professionals in the plantation sector and related industries. They will have 

ample opportunities to fulfill important positions in the plantation industry such as plantation 

executives. This program provides a strong balance of technology and management courses essential 

for the plantation industry such as management of plantation crops, soil fertility, plantation 

management operation, plantation crop mechanization, and agricultural precision. As an integral part 

of the program, students will be required to undergo industrial attachment to gain managerial skills in 

the plantation industry. 

The faculty is highly committed to disseminating, imparting, and fostering intellectual development 

and research to meet the changing needs of the plantation and agriculture sectors. With this regard, 

numerous undergraduate and postgraduate programs have been offered by the government’s intention 

to produce professionals and entrepreneurs who are knowledgeable and highly skilled in the plantation, 

agriculture, and agrotechnology sectors. 
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PREFACE 

International Agrotechnology Innovation Symposium (i-AIS) is a platform to be formed for 

students/lecturers/ staff to share creativity in applying the knowledge that is related to the world of 

Agrotechnology in the form of posters. This virtual poster competition takes place on the 1st of 

December 2022 and ends on the 8th of January 2023. This competition is an assessment of students in 

determining the level of understanding, creativity, and group work for the subject related to 

agrotechnology and being able to apply it to the field of Agrotechnology. The i-AIS 2022 program 

takes place from December 1, 2022, to January 8, 2023. The program was officiated by the Dean of 

the Faculty of Plantation and Agrotechnology, namely Prof. Madya Ts. Dr. Azma Yusuf. The program 

involves students from faculties of the Faculty of Plantation and Agrotechnology (FPA)and HEP 

participating in i-AIS 2022, namely, the Faculty of Education and Pre-Higher Education. This program 

involves the UiTM student and some of the non-UiTM students which come from the international 

university and the local university. Two categories are contested, namely UiTM and non-UiTM. To 

date, students from these programs have shown remarkable achievements in academic performance 

and participation in national as well as international competitions.  

This competition is an open door for the students and lecturers to exhibit creative minds stemming 

from curiosity. Several e-content projects have been evaluated by esteemed judges and that has led to 

the birth of this E-Poster Book. Ideas and novelties are celebrated, and participants are applauded for 

displaying ingenious minds in their ideas.  

It is hoped that such an effort continues to breed so that there is always an outlet for these creative 

minds to grow. 

 

 

Thank you. 

Dean 

On behalf of the Organizing Committee 

Conference Chair 

Universiti Teknologi MARA 

Faculty of Plantation and Agrotechnology  

http://fpa.uitm.edu.my 
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SMART FERMENTATION SHALLOW BOX 

 
Andelline Liliana Anak Roland1, Patricia Lenya Anak Arin1, Syarifah Nurazreen Binti Wan Makhdar1 

 
1Faculty of Plantation Management and Agrotechnology, UiTM Kota Samarahan, Sarawak Branch. 

 
Corresponding author e-mail : patricialenya00@gmail.com 

 

ABSTRACT - Cocoa must undergo fermentation process first before it can produce a nice flavor and aromas. According 

to research, without fermentation process, the cocoa bean potentially to become slaty and fully purple (Khairul & Kajol, 

2015). Some of the farmers are neglecting the fermentation process and directly to drying process since they want to gain 

profit in a short period and save their time. Traditionally, cocoa is being fermented manually either by using banana leaves 

or boxes and the process needs 7 days to complete thus create problems among farmers as mentioned above. Therefore, 

feature such as temperature controller, rotator and expansion of the box size are improvised as value added. All process 

such as controlling the temperature, turning, and drying can be done simultaneously by only using 1 box thus this can save 

time, cost, resources, and energy. Besides, the Smart Fermentation Shallow Box enable the fermentation process can be 

shorten to 5 days. In overall, Smart Fermentation Shallow Box surely give a good impact to the farmers and cocoa industry. 

Smart Fermentation Shallow Box product also have the potential to attract people that often face lots of problems during 

the fermentation process. Lastly, all factors such as time, energy, and cost can be saved. 

 
Keywords: cocoa, fermentation process, shallow box, technology. 

 

INTRODUCTION 
 

Cocoa (Theobroma cacao), had been cultivated in Malaysia for more than two centuries and was first found in 

a garden of Malacca in the year of 1778. Currently, Malaysia has become the second largest producer country 

in Asia and being the 6th largest in the world. In 2021, it has contributed about RM1.64 billion to the GDP of 

Malaysia. For that reason, it is essential to maintain the status of Malaysia as the one of the main cocoa 

producers. In order to sustain the cocoa quality, it is important to improve the fermentation process since it was 

the primary step in producing the cocoa-based product. 

Fermentation process is the exothermic process that involves the microbial activities in mucilaginous pulp in 

producing alcohol, acid and release heat, and simultaneously triggers biochemical reactions in the cocoa bean 

(De & Weckx, 2016). The objectives of fermentation process are to produce a good chocolate flavor pre- cursor, 

easier the drying process and prevent the breakdown of the cocoa fat. Basically, fermentation process is carried 

out whether in heap and shallow box. The traditional shallow box consists of three boxes and required the labor 

to turn and mixed it periodically in two days along the 7 days of the fermentation process and this consume time 

and susceptible to the contamination. Therefore, in order to make the fermentation using shallow box more 

effective and ergonomic, we create a smart shallow box which only use one shallow box that has a dimension 

of 4.5 m x 3.5m x 2.5m. It is made from ‘cengal’ wood and feature with temperature indicator, rotator, and jute 

sheet as the substitute for the banana leaves. 

 
 

MATERIAL AND METHOD 
 
The material used in producing this product are ‘cengal’ hardwood, temperature controller, rotator, and jute 

sheet. This idea was inspired during the class discussion regarding the common problem in fermentation process. 

Therefore, we are doing further research using secondary data from article, news, and books section. According 

to research, fermentation is not favourable among some farmers due to the longer period, hence they directly to 

the drying process (Khairul & Kajol, 2015). However, these practices lead to the loss of flavor and aromas of 

cocoa. As a consequent, the quality of the cocoa become lower and decrease the price. 
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Flowchart of the fermentation process by using Smart Fermentation Shallow Box is as below: 

 

Harvesting process of cocoa pods. 
 
 

Finally, open the jute 
sheet at day 5 to check 
the condition of the 
fermenting mass and 
unload it from the box 
for drying process.  

  

Wet bean 
collection. 

Fermentation: Weight the 
fermenting mass 

Load the cocoa bean inside the 
box 

Cover the box with jute sheet to 
prevent heat from loss to 
surrounding 

At day 2, turn the beans using the 
rotator provided. At the same time, 

the box will vibrate due to the 
rotation activity. 

At day 3, check the temperature. 
Adjust the temperature within the 
range of 45°C to 50 °C using the 

temperature controller. 

At day 4, repeat the turning 
process of cocoa beans. 
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RESULTS AND DISCUSSION 
 

From our discussion, it was found that Smart Fermentation Shallow Box can ferment the cocoa beans more 

efficiently compared to the existing shallow box. Besides, this new product can control the moisture and 

temperature during the fermentation without consume time and labour’s energy because it was feature with 

temperature controller which functional to control and display the temperature inside the box. Besides, it also 

has ergonomic design which is rotator where the farmers can just turning the box by using rotator provided 

instead of using common method such as shallow box that requires transferring process of the cocoa. 

Furthermore, this innovation product can save resource as all the process such as temperature controller, turning 

and drying can be done simultaneously by only using 1 box. In addition, production cost of the product is also 

low and the price is quite affordable for the farmers or smallholder that manage the cocoa plantation. The cost of 

production is estimated around RM490.67 which more cheaper than the existing fermentation cocoa beans which 

is approximately RM2829.29 as it needs 3 box for the fermentation process. Last but not least, Smart 

Fermentation Shallow Box is more save time compared to shallow box because the average fermentation period 

in Smart Fermentation Shallow Box is only took 5 days compared to the common shallow box which took 7 days 

for the bean to fully fermented. To summarize, Smart Fermentation Shallow Box is an innovation product that 

improvise from the shallow box that currently practice in the cocoa industry. 

 
 

Figure 1. The Sketch Of The Smart Fermentation Shallow Box. 
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Figure 2. Smart Fermentation Shallow Box In 3D View. 

 

CONCLUSION 
 

Cocoa industry can be improved in the future by creating more technology. In overall, our product, surely give 

a good impact to the farmers and cocoa industry. With the existing of our product, agriculture sector is expected 

can be improved due to modern technology which has been introduced. Smart Fermentation Box product might 

also have the potential to attract people that often face lots of problems during the fermentation process. Lastly, 

all factors such as time, energy, and cost can be saved. 
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