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Abstract. Coconut commodity has significantly contributed to Indonesia as a foreign 

exchange source through exports. Typically, farmers process coconuts into copra. On the 

other hand, the potential of other coconut derivative products still holds considerable 

opportunities for further exploration. Innovation in engineering is required to facilitate 

the development of specific products. One of the coconut components with potential for 

development into a specific product is the coconut haustorium. This research aims to 

conceptualize a design for a dryer apparatus for coconut haustorium simplicia products. 

The research method begins with a literature study to delve into drying technology 

advancements and coconut haustorium simplicia products. Another research method 

involves descriptive research conducted through interviews with parties related to this 

study. The subsequent stages involve conceptual design, which is embodied through 

detailed dryer apparatus design. The outcome of this research is a dryer apparatus 

conceptual design for coconut haustorium simplicia application, taking into account both 

mechanical and electrical aspects. On the mechanical side, the design encompasses 

capacity, dimensions, racks, and drainage. On the electrical side, it involves the capacity 

of electric energy supply sourced from the Solar Power Plant and encompasses eight 

scenarios of control for regulating the electric energy source through a mathematical 

model of relation. 
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1. Introduction 

Drying technology for specific raw materials has been carried out through various 
methods, including solar drying systems. Various agricultural applications have utilized 
solar drying for crops [1][2][3]. Solar drying is a conventional technique in which the 
drying process is designed to expose the material directly to sunlight. This approach is 
cost-effective as it typically requires minimal equipment to focus sunlight or protect the 
products from external disturbances. However, its drawback lies in its dependency on 
intermittent sunlight. 

In a previous study [4], solar energy was employed to enhance the drying of olives. 
Another study [5] highlighted the limitations of conventional open sun drying, including 
direct sun exposure, vulnerability to animal interference, lack of hygiene control, and 
unpredictable rainfall. To address these challenges, a forced draft solar dryer was 
developed using locally available materials. By modifying the agricultural drying 
apparatus designed in this study, several issues have been anticipated. The main 
challenge is the relatively lengthy drying process, around 2-3 days, which is also 
weather-dependent. 

Another drying system involves using heat generated from combustion [6][7][8][9]. 
This process requires specific fuel sources such as biomass, biogas, or fossil fuels. The 
advantage of biomass drying lies in its high calorific value and controllable distribution. 
However, cleanliness levels can be lower compared to other methods. A study [10] 
focused on a drying apparatus with a combustion system. The design catered to the needs 
of small-scale rural entrepreneurs and included features like a combustion chamber, 
drying chamber, flue gas passage, and chimney. The system's thermal performance was 
evaluated based on moisture removal rate, drying rate, thermal efficiency, and heat 
transfer efficiency. 

Another drying technique involves using electric dryers (electric ovens). Electric 
oven drying generally offers advantages in terms of temperature control and better 
hygiene. However, achieving high heat quantities necessitates a significant amount of 
electricity [11][12]. To maximize the use of this type of dryer, the required heat input 
for the specific product being dried must be considered. 

In the context of coconut commodities (Cocos nucifera), many farmers process 
coconuts into copra. Yet, the potential of other coconut by-products, both primary and 
secondary, remains vast. Innovations are needed from farmers and entrepreneurs to 
establish positive branding and effective marketing for these coconut products. Coconut 
haustorium, for instance, hold immense potential as a planting medium [13] and for other 
functions [14]. 

One underutilized component of the coconut is the coconut haustorium. In some 
regions, coconut haustorium is still considered waste. However, it possesses potential 
medicinal properties. Previous research titled "Antianemia Activity of Coconut 
Haustorium (Cocos nucifera) Waste Filtrate on Sodium Nitrite-Induced Mice" reveals 
that dried and dissolved coconut haustorium simplicia holds potential for creating anti-
anemia medications for humans [15]. Similarly, in the study" Effect of Coconut 
Haustorium (Cocos nucifera L.) Extract on Immobility Time Reduction as an 
Antidepressant in Mice (Mus musculus", it is explained that coconut haustorium, 
processed into simplicia through washing and drying, and further extracted, has potential 
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as an antidepressant [16]. Another study titled " Antidiarrheal Effect of Ethanol Fraction 
of Coconut Haustorium (Cocos nucifera L.) on White Mice (Mus musculus)" 
demonstrates the potential of coconut haustorium simplicia as an antidiarrheal 
medication [17]. 

Based on study [18][19], there is a need to design a drying apparatus for the 
production of coconut haustorium simplicia. The design includes capacity 
considerations, temperature control systems, drying rack design, drainage design, and 
dimensional specifications for the drying apparatus. 

2. Methodology 

The research methodology commenced with a thorough literature review to delve into 
the advancements in drying technology and coconut haustorium simplicia products. 
Another research approach employed was the descriptive research method, which 
included interviews with relevant stakeholders. Interviews were conducted with coconut 
farmers to explore the potential availability of coconut haustorium. Additional 
interviews were held with pharmacists to further understand the potential utilization of 
coconut haustorium simplicia as a raw material for medications. The subsequent step 
involved conceptual design, which was translated into detailed designs for the drying 
apparatus. The research stages are illustrated in Fig. 1 
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Fig 1. Research Flowchart. 

3. Discussion 

3.1. Potential and Uses of Coconut Haustorium as a Raw Material for 

Medicine 

Coconut haustorium is the embryo within a mature coconut that has started to sprout. 
The availability of coconut haustorium is highly dynamic and depends on the presence 
of mature coconuts that have sprouted in the field. Its availability is intertwined with the 
utilization cycle of coconuts. In certain instances, an abundant supply of coconut 
haustorium occurs when coconut product prices decrease. Coconuts are sometimes left 
unprocessed to await higher prices, leading to the sprouting of mature coconuts and the 

Conceptual Design of Coconut Haustorium (Cocos nucifera)             305



 

emergence of coconut haustorium. Interviews with coconut farmers in North Sulawesi, 
Indonesia, revealed that coconut processing closely follows copra commodity prices. 
When copra prices are low, farmers tend not to process coconuts into copra due to the 
high operational costs associated with coconut processing. Consequently, mature 
coconuts with sprouts become abundant in such circumstances.  

Based on literature and interviews with several coconut farmers, coconut haustorium 
remains underutilized, and in some cases, it is still considered waste. Although coconut 
haustorium can be directly consumed or used as animal feed, its utilization in this aspect 
remains minimal. Typically, coconut haustorium is discarded and treated as waste. This 
is unfortunate considering that coconut haustorium holds the potential for additional 
income in coconut production. 

According to previous research and interviews conducted with coconut farmers, 
coconut haustorium still holds untapped potential. In some instances, it is even 
considered waste. Coconut haustorium can be consumed directly, used as animal feed, 
or processed into various products. Its potential uses include: 

• "Antianemia Activity of Coconut Haustorium (Cocos nucifera) Waste Filtrate on 
Sodium Nitrite-Induced Mice": This study explains that dried and dissolved 
coconut haustorium simplicia have the potential to be developed into an 
antianemia medicine for humans. 

• "Effect of Coconut Haustorium (Cocos nucifera L.) Extract on Immobility Time 
Reduction as an Antidepressant in Mice (Mus musculus)," indicating that coconut 
haustorium, processed into simplicia through washing, drying, and subsequent 
extraction, holds the potential to serve as an antidepressant. 

• "Antidiarrheal Effect of Ethanol Fraction of Coconut Haustorium (Cocos 
nucifera L.) on White Mice (Mus musculus)," suggesting that processed coconut 
haustorium simplicia has potential as an antidiarrheal medicine. 

Given the findings of previous research, it is imperative to explore effective 
utilization of coconut haustorium. This study focuses on designing a drying apparatus 
for coconut haustorium simplicia, intending to enhance its value and support its potential 
applications in medicine. 

3.2. Design of the Coconut Haustorium Dryer 

1) Mechanical Side Design 

In the process of producing coconut haustorium simplicia, a drying apparatus is 
needed that meets the criteria for creating simplicia as a raw material for medicine. 
To fulfill this requirement, several technical designs and arrangements are necessary. 
Key considerations include: 

a) Drying capacity design: The drying capacity design needs to consider energy 
utilization efficiency. It should be devised with attention to the quantity of 
simplicia products, ensuring a balance between energy utilization and resulting 
product yield. 

b) Drying dimension design: The shape and size of the drying apparatus must align 
with its capacity and ergonomic conditions. The layout of heat sources and 
circulation within the drying system also needs consideration. The choice of 
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materials for the drying apparatus should ensure their suitability for specific 
temperature conditions. 

c) Drying rack design: The design of the drying racks should be adjusted to 
accommodate coconut haustorium simplicia. If the coconut haustorium is sliced to 
a specific thickness, the rack spacing needs to match the simplicia product. As 
coconut haustorium contains a considerable amount of water, arrangements should 
be made to prevent water droplets from falling onto the products below. 

d) Drainage design: Given the moisture content of coconut haustorium, the simplicia 
drying apparatus should be designed with an effective drainage system. 

2) Electrical Side Design 

a) Electrical energy source for the drying apparatus: Ensuring the quality of simplicia 
is crucial for medicinal applications. To maintain proper coconut haustorium 
simplicia production, a reliable electrical energy source is necessary. A continuous 
supply of electrical energy is essential to meet the specified drying standards. In 
some cases, coconut haustorium may be harvested in locations far from electrical 
power sources. To maintain the freshness of the coconut haustorium, the drying 
process should ideally take place at the location of harvest. In tropical regions, 
utilizing solar energy is a potential solution. Solar energy can be converted into 
electrical energy through the construction of a Solar Power Plant using solar 
modules. 

b) Control system for the drying apparatus: In the design concept of the drying 
apparatus, the control system can be divided into two parts. The first part involves 
controlling the heating system's temperature, either manually or automatically. The 
drying temperature for simplicia can range from 20°C to 90°C, with the optimal 
temperature being below 60°C. Hence, the drying apparatus design is tailored 
within this temperature range. The second part pertains to determining the control 
system for utilizing electrical energy sources. To ensure a reliable supply of 
electrical energy, the simplicia drying apparatus is equipped with two electrical 
energy sources: the grid and the Solar Power Plant. For efficient energy utilization, 
different scenarios for electrical energy utilization need to be established. 
Mathematical calculations are employed to determine control system scenarios, 
considering various potential system conditions. These calculations are then 
transformed into mathematical relationships and mapped out accordingly. 

In mathematical terms: Given a relation between a domain "energy sources" and a 
codomain "energy availability conditions", represented as: 

R: A → B 

where n(A) = x and n(B) = y, the formula for the number of possible relations is: 

 R = yx  (1) 

In this context, the domain "Electric energy sources" is defined as: 

A = {Grid, Sunlight, Battery Energy} 

And the codomain "Good condition/operational, Poor condition/non-operational" is 
defined as: 
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B = {Good condition/operational, Poor condition/non-operational} 

So, n(A) = 3 and n(B) = 2. Plugging these values into equation (1): 

R = 23  

R = 8 possible relations. 

In this scenario, it needs to be noted that the electric power production capacity of 
the Solar Power Plant has been adjusted according to the electricity consumption in 
line with the security system load. The main energy sources determined are derived 
from batteries. The energy sources consist of Grid, Battery, and Solar Illumination, 
while the codomain is defined as " Good condition/operational" and " Poor 
condition/non-operational" for each energy source. Regarding the battery's 
condition, the determination of its good and bad operational conditions can be 
regulated by the percentage of available energy within the battery. The mapping of 
conditions with a total of 3 domains and 2 codomains yields 8 different variations. 
Out of these 8 variations, operational system scenarios have been developed as 
illustrated in Table 1. 

TABLE I.  OPERATION SCENARIOS 

Scenarios Condition Scenario Control Setting Scenario 

Scenario 1 
Grid operational, Good sunlight, 

Battery in good condition 

Electric energy source for the dryer 

taken from the battery. 

Scenario 2 
Grid operational, Good sunlight, 
Battery in bad condition 

Electric energy source for the dryer 
taken from the Grid. 

Scenario 3 
Grid operational, Poor sunlight, Battery 

in bad condition 

Electric energy source for the dryer 

taken from the Grid. 

Scenario 4 
Grid operational, Poor sunlight, Battery 
in good condition 

Electric energy source for the dryer 
taken from the battery. 

Scenario 5 
Grid not operational, Poor sunlight, 

Battery in bad condition 
System off. 

Scenario 6 
Grid not operational, Poor sunlight, 

Battery in good condition 

Electric energy source for the dryer 

taken from the battery. 

Scenario 7 
Grid not operational, Good sunlight, 
Battery in good condition 

Electric energy source for the dryer 
taken from the battery. 

Scenario 8 
Grid not operational, Good sunlight, 

Battery in bad condition 
System off. 

 

3) Device Design Model 

The device design model, in accordance with the established concept, can be created 
as shown in Figure 1. This design model can be further developed to accommodate 
the specific requirements of the drying device. The design takes into account the 
possible placement and form of the coconut haustorium simplicia drying apparatus. 

308             S. N. Rumokoy et al.



 

 

Figure 2. Dryer Design Concept. 

4. Conclusion 

Based on the research findings, the design concept of a dryer apparatus for coconut 
haustorium simplicia applications needs to consider both mechanical and electrical 
aspects. On the mechanical side, the design encompasses capacity, dimensions, racks, 
and drainage. On the electrical side, it involves providing electrical energy from a Solar 
Power Plant, with 8 (eight) control scenarios for managing the energy source through a 
mathematical model of relations. 
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